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YOUR GUIDED TOUR

Understand Anything

We don't just map your code. We teach it. & & : .

CODE STRUCTURE
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KNOWLEDGE BASE

[ Guided Tours ] o (Semantic Search ] ° ( Diff Impact ] o (Layer View]

Works with Claude Code -+ Codex + Cursor - Copilot -+ Gemini CLI - OpenCode -+ and more



20k lines, 100 files, O idea where to start

Q Go tofile

> [ tensorflow
> BB tests
> W torch
Y _init__.py
3 cli.py
[ components.py
[ constants.py
[ distributed.py
[ flamegraph.pl
[ loggers.py
[ parser.py
[ pipeline.py
[ serialization.py
[ type.py
[ utils.py
> I tests
> BB tutorials

> B use-cases
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load_yaml(path: str) -> Dict:

PULIT \SLI s pULIT LU AL T Ltes

Raises:
yaml.YAMLError: for loading/parsing errors.

Returns:
Dict: nested dict representation of parsed YAML file.
with open(path, encoding="utf-8") as yaml_file:
loaded_config = yaml.safe_load(yaml_file)
return loaded_config

dynamically_import_class(name: str) -> Type:
Dynamically import class by module path.
Adapted from https://stackoverflow.com/a/547867

Args:
name (str): path to the class (e.g., mypackage.mymodule.MyClass)

Returns:
__class__: class type.
try:
module, class_name = name.rsplit(".", 1)
mod = __import__(module, fromlist=[class_name])

klass = getattr(mod, class_name)
except ModuleNotFoundError as err:
py_logger.error(

f"Module not found when trying to dynamically import '{name}'. "
"Make sure that the module's file is reachable from your current "

or in the code.

= Filter symbols
const py_logger
func normalize_tracking_uri
func generate_random_name
func |oad_yaml
func dynamically_import_class
func flatten_dict
v class Signaturelnspector
const INFTY
func __init__
func has_varargs
func has_kwargs
func required_params
func  min_params_num
func  max_params_num
func clear_key
func make_config_paths_abso...
func get_root_cause
func to_uri



Understand Anything in the code~

Understand Anything

Turn any codebase, knowledge base, or docs into an interactive knowledge graph you can explore, search, and
ask questions about.
Works with Claude Code, Codex, Cursor, Copilot, Gemini CLI, and more.

, N GITHUB TRENDING
%, .« #1 Repository Of The Day

English | B X | £8P X | HAEE | =01 | Espaiiol | Turkge | Pycckuit

Quick Start [ License [MER Claude Code Copilot || Copilot CLI ‘OpenCode | Vibe CLI Homepage | Live |

YOUR GUIDED TOUR
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+ 26 contributors

Languages

. | LIl
® TypeScript 70.4%
JavaScript 15.7% ® Python 9.7%
® Astro 2.7% ® CSS 0.5%
® PowerShell 0.5% Other 0.5%

qithub


https://github.com/Lum1104/Understand-Anything

[ Your codebase J

Multi-agent pipeline

<
project-scanner
L discovers files, detects languages )
file-analyzer
extracts functions, runs in parallel
architecture-analyzer
identifies architectural layers
.
tour-builder
generates guided tours )
graph-reviewer
validates the graph
. /

’ knowledge-graph.json }

y

[ Interactive dashboard ’

aithub


https://github.com/Lum1104/Understand-Anything

Understand Anything in the code~ qithub


https://github.com/Lum1104/Understand-Anything

Took 300k Claude tokens to analyse the repository
Al repositories often have similar structure

Useful for the onboarding



Semileptonic tt

-rom Query to
Plot:
mplementing a
Tool-Based LLM
Framework for
ATLAS Analysis

mm MC (weighted)

G. Watts (UW/Seattle) 7 ’§:\)
CHEP 2026 g &

2026-05-28 = EOINILH
On behalf of the ATLAS Collaboration

500 1000 1500 2000 2500 3000 3500 400C
Reconstructed myg [GeV]



https://indico.cern.ch/event/1471803/contributions/6968226/attachments/3283412/5868223/2026-05-28%20-%20Vibe%20Plotting.pdf
https://indico.cern.ch/event/1654454/contributions/6954825/attachments/3227707/5752728/root_mcp_ROOT_Team_Meeting_26Feb2026.pdf

“Plot the pT of all jets with |eta|<1 in
the rucio data set <rucio-did>”




“Plot pT of the trijet system with the
mass closestto 172.5 GeV in each

event and plot the maximum b-tagging
discriminant value among the jets in
the triplet in the rucio data set <rucio-
dataset>.




Can We Make This “realistic”

What do agents need to:
1. Turn that into actual python code

2.Access experiment resources
 GRID data!
3. Produce the plot




Prompt + Question +
Hint files

Run Code
(in docker)

Did Code
Fail?

“Agentic” Harness

Fix It Prompt +
Question + Hint files +
Previous Version of
Code

G. Watts (UW/Seattle)

Fix It Prompt is very similar to first
prompt

* Includes old code

* stderr, stdout
Automatic Iterations are allowed up to
some limit

Model openai/gpt-oss-120b

Took 6 tries on Q1!!!




Thanks Alex Held

3 TeV Z-Prime

mileptonic tt - o
Semiieploni “Not unreasonable” — after examining the code

Could have used b-tagging to improve further
Used my, mass constraint to choose the smaller
neutrino p,
GPT-5 made two coding errors

* That it had never made in other questions

* But many other models had

* Getting to the limits of what it can do in one

shot?
BUT... injects preconceptions
0 500 1000 1500 2000 2500 3000 3500 4000 Initial Object Selection Cuts, etc.
Reconstructed mg [GeV] So plots aren’tidentical to reference

But still is getting “physics” right
Reproducible? Not really!

B MC (weighted) -

0

G. Watts (UW/Seattle)




Demo, Claude Code

Scenario: A physicist asks Claude:

“What branches are in this file? Show
me the muon pr distribution and fit it
with a Gaussian.”

What Claude does — automatically:

g S W N =

No script written. No copy-paste. No debug cycle.

list_branches: discovers tree structure

. get_branch stats: quick summary stats

fit histogram: Gaussian fit on pr
plot_histogram 1d: saves PNG plot

Summarises results in plain language

Muon pT Distribution — Z - pp demo

Hist
§ Data
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Figure: The Distribution and fit for our sample
data



The Problem: LLMs Are Blind to Your Data

A Today’s Workflow ® What We Want

© Describe problem to LLM in words
© LLM writes a Python/C++ script
© Copy-paste, debug, run locally

© Interpret results yourself

© Repeat ...

@& Privacy Constraint

Sending .root files to a cloud APl is
often not an option (proprietary data,

CERN/institutional policies, large file sizes).

© Ask the LLM a physics question
© LLM calls local tools directly
© Gets histogram, stats, plot immediately

© Answers your question with evidence

P Key Insight

The LLM should have hands, not just a
mouth. Tools that run locally bridge the gap
without ever uploading your data.




Model Context Protocol (MCP)

> en standard from Anthropic wolall ! N wwot/ ()
?2% 24) P -] (JSON-RP¢) = P:/)ROE)4 = :
' LLM e s ot ROOT-MCP PR ROOT Files 1
now adopted broadly (Claude, (Claude) structured Seiver _armays (.zoot) |
Copilot, ...) el R i
I |
» Defines a JSON-RPC contract O 1o pewnensa i
I compute_histogram !
between ! fit histogram !
! run.root.coade
an LLM agent and a local server B i :
\ ]

» Server exposes Tools, Resources, 0 W= - T To oo omsmsmsmsoso s omsmmes
and Prompts

» Think: USB-C for LLM
capabilities

Data never leaves your machine.
The LLM only sees structured results,
not raw file bytes.




Chat interface
Claude Desktop, LibreChat

IDEs and code editors
Claude Code, Goose

Other Al applications
5ire, Superinterface

Al applications

Bidirectional
data flow

MCP
Standardized protocol

Bidirectional
data flow

Data and file systems
PostgreSQL, SQLite, GDrive

Development tools
Git, Sentry, etc.

Productivity tools
Slack, Google Maps, etc.

Data sources and tools




Under the Hood: MCP Protocol Exchange

LLM — Server (tool call):

{
"name": "fit_histogram",
"arguments": {

"path": "/data/muons.root",
"tree_name": "Events",
"branch": "Muon_pt",

“binsg”: 50,

"range": [0, 150],

"model": "gaussian",
"selection": "Muon_pt > 20"

Server — LLM (structured result):

"model": "gaussian",

"parameters": {
"amplitude": 12543.2,
"mean": a42=31";
"sigma": 8.07

|

"chi2_ndf": 1.14,

"entries": 98432,

"fit_range": [0, 150]

The LLM never sees raw array data — only structured physics-meaningful summaries.
This is what makes the interaction efficient: a complete fit result in a handful of tokens.



ROOT-MCP at a Glance

p N
20 Tools
An MCP server that lets LLMs inspect, analyse, and ; <
visualise CERN ROOT files, locally, safely, without
. . . 3 Modes
writing a single script. L )
4 7\
» 20 physics-aware tools exposed via MCP 140 Tests passed
&
> pip-installable: pip install root-mcp g
» Zero config to get started: root-mcp Core deps: uproot - awkward - numpy
--data-path /my/data pandas - scipy - matplotlib - mcp

» Works with Claude Desktop, Claude Code,
and any MCP-compliant agent

» XRootD remote file support (root://)



Tool Catalog

Q Discovery

list _files
inspect_file
list_branches
validate_file
get_server_info

= Data Access

read_branches
get_branch_stats
export_data (JSON/CSV/Parquet)

compute_histogram
compute_histogram_2d
fit histogram
compute_invariant mass
compute_correlation
histogram arithmetic

B3 Plotting

plot_histogram_1d
plot_histogram 2d

& Native ROOT (optional)

run_root_code

arbitrary PyROOT/Python

run_rdataframe
RDataFrame histograms

run_root_macro
C++ via gROOT.ProcessLine

switch_mode
core <> extended, live

All tools accept physics selection cuts (C++ syntax): "pt > 20 && abs(eta) < 2.5"



