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MOTIVATION

Quickly parsing documentation and twiki

Semantic search and availability of heterogeneous sources of ATLAS information
Summarizing research

Connecting the dots between different groups

Debugging software

Searching and summarizing JIRA and Glance information
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HISTORY

B In April 2023, initial ATLAS ML Forum meeting to discuss usage of ChatGPT and Github Copilot
within ATLAS

B InJune 2023, presentations on several ongoing works to use LLMs within ATLAS

B ATLAS-GPT: Daniel Murnane

B ChATLAS: Gabriel Facini

m GCoogle Bard + ATLAS: Kaushik De

B Analysis Description Language + GPT: Gokhan Unel

B Decision made to converge ATLAS-GPT and ChATLAS and create an official prototype
B Fortnightly developer meetings kicked off in August 2023

m Currently approx. seven part-time contributors

B Launched ATLAS-public demo November 16 https://chatlas-flask-chatlas.app.cern.ch/
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Data Gathering: How Scraping Began

ATLAS Twiki

B Start with set of “Starting
URLSs"

B Recursively visit included links

m Find all headers, and visit
content below

B Append metadata of twiki
(parent structure, date
revised, etc.)

CDS

Discover whether the CDS
paper has a Gitlab latex repo

IT latex exists, pull from repo
and (planned) convert to
markdown

(Planned) Use unstructured
library to parse markdown

If latex does not exist, use
nougat library to read PDF
(including equations) into
Mmarkdown

INndico

| oad event list

Scrape timetable contents
(date, title, speaker, etc.)

(Planned) Pull PDF slide decks
and minutes

(Planned) Parse in the same
way as in CDS
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Data Gathering: Volume Measurements

ATLAS ) . Group CDS
Twiki Software E_gro_up IﬂdI.CO PDF Mattermos Jira ATLAS level papers &
Docs Archive  Meetings Plots . Codebases  pycs Notes
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Data Gathering: Volume Measurements and Tool Selection

Twiki

Over 2000 ATLAS Twiki Topics
- BeautifulSoup and
r—— auth-get-sso-cookie

Analysis - Getting started and key links Combined Performance (CP) Groups

Ergamma

PHYS/PHYSLITE. scftware htoists. wha 1o 4sk for help Flavour Tagging
......... -
- ST PO 0r 3l GMAC ormARON f—
wuon
o
Physics Analysis (PA) Groups
8 Physics & Lignt Stas
Enotics
JutETINSS | Fiavour tagging | F—
Higgs
e 1S AN SCrps 10 get staned Higgs & Dibosan Searches

Physics Medelling
- All phul ATLAS friks in ane place! Standard Model
- create wven dsplays

Supersymmetry

e
Paper writing links and tips

Upgrase Physics

15 - lnks approval procedure and policies
Contaun: templates, otc
metines for major eonferences,

Other Groups related to PC
Anaiysis Modis Group

solation and Fake Forum

Join EFT and interpretation group

Luminost ity WG (data preparation) (iifc)

Machine Learning Forum

MC Production

Physics Office
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Data Gathering: Volume Measurements and Tool Selection

ATLAS Using:
Software sing.
Docs BeautifulSoup and
Hundreds of ATLAS Software Docs auth-get-sso-cookie

ATLAS Software Documentation Guides ~ Analysis SW Tutorial ~ Other Tuteorials ~ Links ~ Sea

Athena Developers

Athena Configuration
Trigger Developers .
. ocumentation
CMake Configuration

Release Coordinators

Merge Request Review Shifters A I

Building a release EXPERIMENT

Analysis Tools

W IDE Integrations & VS Code umentation pages.

He Centralized Ntuples Production  yritten and reviewed by experts.

These pages contained structured Software documentation, and exist in addition to the twiki
[ATLAS members only], and are intended to be more authoritative.

For comments and suggestions, please feel free to use the issue tracker.

If you want to update or modify the content yourself, please feel free to follow the

reanbribibinn Anida
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Data Gathering: Volume Measurements and Tool Selection

E-group

Archive 8912 topics X (1-50+ messages) for largest Using:
egroup BeautifulSoup and
0 o ~ tens of thousands of messages to date Selenium

=l Categary : C ion and
CERN Computing Announcements hn-atlas-c This forum will
Documentation and Communication hn-atlas mmunication This forum covers general announcements conceming Docume

d Announcements hn-atlas-gridAnnounce This forum contains announcements related to the Grid infrastructure

hn-atlas-lar-electronic-calibration.txt

tribution Kit hn-atlas-releaseKitAnnounce

Releases and
Announceme:

m announces

& Release Plan
eply to the postings, s

send com

nnouncem
Do not reply to postir

hn-atlas-triggerReleaseVvalidation.txt

Software Developers Announcemenis hn-atlas

I Category : Computing Offline Software (28) hn-atlas-TDAQComm

Architecture Team: (
Architect

re Software hn-atlas-SWArchitecture A forum to follow and participate to the work of the ATLAS Architecture

Athena-ROOT access hn-atlas-t

Developer's discussio

progress in ac

Atlantis Event Display uggestions, discussions

Atlfast Support Suppc Attas fast simulation users

Atif Norking Group This forum is aimed for the development, validation and t:

Bugs Atias Preliminary/unconfirmed Bugs, Problems, Frustrations, Fixes hn-atlas-muonSwWBugMonitor.txt

Bytestream Initiative hn-atlas- ream-initiative A finite-lifetime forum to coordinate bylesiream infrastructure developr

Digitization Developers hn-at tization developers This forum is intended for coordinating and discussing digitization soft ) )
hn-atlas-data-quality-operations.txt

Fatras News, Development and Validation hn-aflas-fatras This forum is aimed at the de In

General Offine Help hn-atlas-offline SWHelp

hn-atlas-offlineSWHelp.txt

Generator Validation

Forum for VP1 support -atlas- -help Forum for VP1{Virtual Point 1) support

hn-atlas-PATHelp.txt
New Job Canfiguration hn-atlas-NewJobC ation n this forum we will discuss the migration to Configurables, JobPrope
Offline Commissioning hn-atlas-offline-commissioning Offline Commissioning: For discussion about the offline software usec

hn-atlas-SITInternal.txt

PRPODPOPOPOPDPDDDDD:

Offline SW Development Discussions hn-at fffineSWDevelopment for the Athena and Package devel 7S t0 discu

Persistency Help hn-atlas-persistencyHelp This forum is a general help list for reading and writing data. It is mea

Physics and Software Validation hn-atlas-phy: ware-validation sions and announce hn-atlas-
PileUp hn-aflas-pileup le-up simulation, reconstruction and perform

‘eco-bug-monitor ver a Rec

Reconstruction Bug Monitor 0 wish to receive mail whene:

Reconstruction Integration hn-atlas-recolntegration

Releases and Distribution Kit Problems hn-atlas-releaseKitPrablem This Forum is for requests

nce with oroblems running the st
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Data Gathering: Volume Measurements and Tool Selection

Indico
Meetings

Using:
Nougat and Marker

Experiments a

gory contain:
ir in Indico

AD & PS/SPS User

V
ALICE Meetin: gs L
ALPHA L
AMBER @

AMS

ANTARES w

ArDM

. ASACUSA

440,440 ATLAS Indico S

BaBar

Meeting Events

Belie 11

BRAHMS meetings

~AaLET
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Data Gathering: Volume Measurements and Tool Selection

PDF ATLAS Group
Jira level
Mattermost
Plots Codebases pgcs
Using:
Pending further
Measurements Pending - very large experiments
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Data Gathering: Volume Measurements and Tool Selection

CDS
Papers
& Notes

CERN Document Server

Search m m e =
eriments > LHC Experiments > ATLAS

ATLAS

Search 66,465 records for:

Narrow by collection:
ATLAS Papers (1,253

ATLAS Reports 37)

ATLAS Conference Notes (1.250)
ATLAS Notes (10,087)

ATLAS Scientific Notes (69)
ATLAS Theses (2,799)

ATLAS Conference Slides (11933
ATLAS Videos (596)

ATLAS Footage (0)
ATLAS Photos (2,516)
ATLAS Event Displays (13)
ATLAS eNews (250)
ATLAS Preprints (2,578)

ATLAS Internal (36 405)

nal Notes (1,195) ATLAS Publication

Drafts (72)

ATLAS Plots (1

36) ATLAS Live News (185)

Restricted ATLAS Talks (2,548)

Restricted ATLAS Event Displays (5)

Using:
Nougat and Marker

Total: 66,465 records
found

36,405 are Internal
including
communications,
notes, etc.
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Data Gathering: A Tool Comparison

CDS
Papers
& Notes
Slides more difficult to process

and largest data in volume

C++Course.md

Ppenafile re Hep C++Course

P
“ourse Is Not

ot for e

Faster Marker vs Nougat
(PDF scraping)

HEP C

Based an the wark of
Sébastien Pance
sebast ien. poncedcern. ch

CEREN

March 2022

What this course is not
@ |t is not for absolute beginners

@ It is not for experts

@ It is not complete at all (would need 3 weeks. .}

@ although & it already too long for the time we have
a 234 slides, 330 pages, 10s of exercises...

Adaptative pick what you want
Interactive tell me what to skip finsist an

Practical let's spend time on real code

Where to find latest version 7

o full sources at neeps:/ /athas.
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Processing: Chunking and Retrieval

Chunking
B (Current) Loop through HTML and Markdown heading sections
m [f section exceeds 510 tokens, split with SentenceTransformersTokenTextSplitter
®m Pass chunk through HuggingFace's sentence-transformers/all-MiniLM-L6-v2 model
B (Planned) Use built-in unstructured library to identify chunks L .
Original K Previous
B Insert chunk into Chroma database, with metadata of file URL, twiki name ~ 2"¢™Y documents chat
Retrieval
m  All handled internally by Conversational
ga = ConversationalRetrievalChain.from 11lm( l1lm=model, . .
. - . - 3 RetrievalChain
retriever=db.as retriever(), memory=memory, verbose=False, )

B LM Model is GPT-3.5 from OpenAl API, retriever is default Chroma which contains the
embedding model, memory is a buffer that retains all previous chat information

m Implicitis that the model aggregates all K-documents with a prompt to produce a new
guestion based on the original question and the K-documents

K documents +
processed new
query
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Summary of Gathering and Processing

Summary includes...

m  Diagram of all the possible ATLAS datasets and how many we have in the Database(DB)
m Chunked & Embedded Datasets are ready for or have been added to DB
B Stage the progress of each
m  Over 37% of textualizable ATLAS datasets (minimum)
B Hardware upgrades were made to scrape in larger volume
ATLAS _ . Group CDS
DB TW”’(' SOﬁ\/\/a re E_grqup |hdI.CO DDF Mattermos Jlra ATLAS |e\/e| pa perS &
Task Docs Archive Meetings Plots . Codebases Docs Notes
Scrape
Convert
Chunk &
Embed
Not yet started
In Progress
Complete
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Current (PP) = (Possibly Processed)
INFRASTRUCTURE CERN Openshift
T RN m Currently takes ~3
)/ CERN OAuth SSO Y seconds to respond
(mostly waiting on
Query OpenAl)

Flask Server

<
<«

Response @ KNN docs
w/ similarity scores

! |
! :
: I
: I
: I
: I
I

I
: LangChain |
! :
l |
: I
! :
I
' |

e o= a

{ "\ Embedding Response |

| , et B GPT35/

I : =< GPT 4

| : ! (PP) Query |

| ! ’, 8% '

' ! KNIN ::/ (PP)KNNdocs ======-=----
""""" documents
CERN EOS
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Pla N ﬂed (PP) = (Possibly Processed)
Infrastructure CERN Openshift

- = en en s o e er e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e o,

- e an e en e e en e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e o,

Filters:
e \Which database (Twiki, etc)
e [Date
e Internal/External
e ‘Trustworthiness’

Query

Flask Server

<
<«

Response @ KNN docs
w/ similarity scores

| |
; |
| |
| :
: Query & ,
| Filter [
| LangChain :
|
oo | !
J *\ Embedding! | Response Llama-7B |
: : vector : HFS.T Conversational on CERN |
: : | Embedding RetrievalChain > GPUs :
| >
: : ' OIS (KubeFlow?) [
' ' NS o) KN d 2
' ! KNN \:-__________________________(__)____OES_ __________ -
""""" documents Tttt TTTTTTTTTTTTTTTTOTTTOTEIT T T T T T mm T
CERN EOS
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Chat Interface

The ATLAS paper publication process involves the ATLAS Pu on Comm e ended to

be published C The Publication Committ
paper, jud / publ
ion Committ ill then make a final
vill independen de during AT irculation or
rking Group and vant sub-Working

n the paper.

ATLAS Publication Committee Mandate  0.586

Similar sources

delines for

You can find bel I 2 your paper for its subm

Similar sources

Heavy lon Analy view Guidelines  0.647

This page provides guidelines for ana app eps within the Heavy lon |
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Chat Interface

m Version 1.0 contains

everything needed to answer
a query

m Can cite the top sources used
INn the response

B Has a quick search for similar
sources

Input

query
LLM

response

Source
title

Similarity
score

Instant
similarity
search
Next query
entry

What is the ATLAS paper publication process?

ublication

Similar sources

elines for the preparatiga6t your paper for its submission to the j...

0.629

Similar sources

Heavy lon Analyef€ Review Guidelines  0.647

Page provides guidelines for analysis review and approval steps within the Heavy lon PA gr..

1st Large Language Models in Physics Symposium - Hamburg, Germany - February 21, 2024

19



Chat Interface

m Version 1.0 contains
everything needed to answer
a query

m Can cite the top sources used
INn the response

B Has a quick search for similar
sources

B Experimenting with a V2.0
appearance thatis lighter,
and has a dedicated Assistant
mode and Search mode
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chATLAS ATLAS

EXPERIMENT

@ Reset Chat
arch...

h

Write a message or se

@ What is ATLAS?

Sresults

s ATLASmeans A Toroidal LHC Apparatus.

Hide sources

AtlasGlossary 0.633
Similar sources

CollaborationBoard 0.700
Similar sources

DerivationProductionTeamPre21 0.701
Similar sources

UpgradePerformanceFunctions 0.702
Similar sources

This is a chatbot application developed for ATLAS and CERN. It operates in both assistant and search
modes across a variety of ATLAS databases (currently Twiki).
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Demo

chATLAS

0BS 27.2.3+dFsg1-1 (linux) - Profile: ChoisAlgsTe
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http://drive.google.com/file/d/1UNULVysZsRdNxsZ_a8x1a_fxwqd9U4zG/view

Roadmap (Milestone Tracking)

Datasets
CDS
ATLAS : . ATLAS Group
Twiki  Software E—grqup |ﬁdI'CO PDF Mattermost Jira Codebases level Papers
- Docs Archive Meetings Plots Docs &
Notes
Huggin i
E gg& ° HuggingFace Mo_re Vision model Fine-tuned
- ace both sophisticated £ ot d C loti
OpenAl API Embedding & document or plots an ompietion
. . diagrams Model
Completion aggregation
Features
. Agentic -
Single-query F'lterﬁi Integration Integration categorize,
Assistant & Cseafc with Gitlab with other review papers,
Simple search ontinued- and IDEs CERN Al monitor
convgrsatlon Assistants Glance and Jira
Assistant
Nov 23 Jan’'24 March 24
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Recent Updates and Ongoing Work

Studies of the use and performance of different models as well as response optimization via
prompt engineering and similarity search techniques

Indico scraping shown previously with Nougat and Marker

Video caption search and embedding

Fine-tuning model research and experiments on either CDS or Twiki

App development, deployment, documentation, etc

Studies on how to include the ATLAS Glossary, and other “Dictionary” or “Reference” type
documents - first-layer database search, fine-tuning, or even heuristic hand-engineering (“When
Is the NSW being upgraded?” - search in Glossary for any words present - place them in
parentheses = “When is the NSW (New Small Wheel) being upgraded?”)
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Challenges and Suggestions

GCetting the data! Highly heterogeneous file types, many behind authorisation walls, many stale
or inaccurate, many requiring high levels of post-processing

Community solutions could go a long way: Ensure that any experiment/collaboration databases
are easily accessible and exportable. All websites should live in a git repo. All publications should
be submitted and saved as latex, and compiled separately. All discussion forums should have
anonymisation options. This would have saved ~1year of data wrangling

Hallucination is still a very real problem [https://www.arxiv-vanity.com/papers/2311.04348/]

A high quality Al assistant probably requires fine tuning, which is an expensive task (less in gpu-
hours, more in expert-hours)

Open-source solutions for Ul are not particularly flexible. A tool built by+for the scientific
community would be very useful! Open-source solutions for backend (retrieval, document
aggregation) are perfectly fine.

Codebase integration: experiment codebases are huge, not so well-commented, and non-
obvious how to chunk. Perhaps an automated commenting algorithm as a pre-process step?
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OPEN QUESTIONS

B How to avoid hallucinations? (Integrate latest research?)

B How to best “censor” politically incorrect responses (e.g. which analysis team is the best?)

B How to measure the quality of responses — LangSmith
Al-assisted evaluators? (Metric Development)

& X LangSmith Docs  Python Docs @ JS/TS Docs 2 Q, Search [ x ) Go to App 2

LangSmith

Overview Criteria with labels

. V\/ h a t iS t h e beSt d a ta Set to g a t h e r fo r fi m e _t u n i m g ? - Your dataset may have ground truth labels or contextual information demonstrating an output that

an ou
satisfies a criterion or prediction for a certain input. You can use criteria in context with the

ed_criteria” evaluator (reference).

B How to anonymize email threads and discussion e
.l:o r u m 57 LangChain Evaluators

We are having a lot of fun building this thing from scratch, but if there was an open-source
scientific community framework for Al Assistants, it would be even more fun!
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Presentation Summary

Our goal is to create a reliable Al assistant across all ATLAS content

Solved(In Progress) - ATLAS has significant data and presents a logistical challenge that we have
largely overcome

Complete - Implemented good semantic (vector embedded) search
Complete - Prototype of Al Assistant
Roadmap - Achieving our goal by Iterative Development

Feedback - Recent Updates, Challenges, Suggestions, and Open Questions
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END
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