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The Virtual Atomic and Molecular Data Centre in a nutshell

VAMDC
Single and 

unique access 
to 

heterogeneous 
A+M Databases

● E-infrastructure connecting about 
40 heterogeneous databases 
(Nodes) that can be accessed 
from http://portal.vamdc.org/ or 
any VAMDC compatible tools

● Consortium of 25 partners
● High quality scientific data come 

from different Physical/Chemical 
Communities

● Provides a large dissemination 
platform to data producers

● Interoperability of queries and 
output

Paper « A decade with VAMDC : results and ambition,  Atoms, 2020 »

   http://dx.doi.org/10.3390/atoms8040076



● Making access and usage of VAMDC infrastructure and data as easy as 
possible for astronomers

● Overcoming certain limitations of the VAMDC
○ Data truncation in case of big queries
○ Classic VO-protocols (from 2000 and 2010) badly scale for big-data  
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The game changer: recursvive 
paralle query splitting

● When a query would return truncated 
results, pyVAMDC automatically splits the 
wavelength range in half and retries 
recursively until every sub-query 
completes without truncation 

● Non-truncated sub-queries are executed 
and reassembled using Parquet → 
Complete dataset, memory-efficient

● Automatic process invisible to the users

● Parrallel execution with semaphore 
per-node concurrency control → Fast 
without overloading the data-nodes. 



Multiple output formats
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XSAMS
XML Schema for Atoms, Molecules, 
Solids (VAMDC/IAEA/NIST standard) 

CSV

JSon

VO-Table (SLAP2)

Parquet

PandasDF - only for pure 
python applications
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Pure Python API

Feature rich Command 
Line Interface

AI Ready Skills for LLMs 
integration

● Drive pyVAMDC execution in natural language from 
LLMs. 

● Complex task execution with chat-GPT or Claude 
integration 

● Are you intrigued? Come to the semi-hack-at-on ;-)



Conclusion and discussions

● pyVAMDC is a comprehensive toolkit for accessing atomic and molecular 
data 

● It combines a Python library, a command-line interface and AI-ready skills 
for seamless integration into modern research workflows. 

● https://github.com/VAMDC/pyVAMDC/ 

● Discussion…


