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Killer features
- Online content (24/7)
- User-Friendly Interface
- Easy content search
- Categories and themes
- Flexibility and Portability
- Cost-Effective
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Journal paper supporting information in traditional format

From hundreds of pages...



Journal paper supporting information with ioChem-BD

https://doi.org/10.19061/iochem-bd-1-129

… to a single link:

https://doi.org/10.19061/iochem-bd-1-129
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• Share
• Search
• Store
• Visualize
• Analyse

R&D Challenges

Findable, Accessible, Interoperable and Reusable data
FAIR data for new collaborative Data-Driven research



R&D Solutions

• Storage reduction

• Data Organization

• Easy retrieval

• Profitable data

• Adaption to standards



About the platform

• Manage private/public data

• 10+ years’ experience 

• International Acceptance

• Agreements with companies



Initial set of web services
● Private space  (Create module)
● Public portal (Browse module)
● Identity portal (CAS)

Álvarez-Moreno, de Graaf, López, Maseras, Poblet, Bo, J. Chem. Inf. Model. 2015
Bo, Maseras, López, Nat. Catal. 2018

About the platform

It all started as a distributed digital repository 

of CompChem and material science results.

2011

Central node with all public assets:
● Main service Find module
● Barcelona Supercomputer Center

www.iochem-bd.org 

2017



Today 
• On-premise, Docker, AMS & Azure Cloud services

• BSC public server (+500 users  )

• Red Española Supercomputación (RES) - 220 TB  

• Commercial agreements

• ACS, ERC, Nature Scientific Data journals endorse 

ioChem-BD

Advanced Search by 
Substructure in Create



FIND

Central Services
220 TB / 3 years

RES
Public Node

Single  Instances

Network Status

TarragonaTarragona Madrid Jagiellonian Copenhagen Toronto Barcelona



Universities

Commercial

BSC

ICIQ

Current Status

+500 users



CREATE BROWSE FIND



Web service / Desktop App, user-oriented, aimed at handling and managing your files on a 
daily basis

Features:

● Private storage area (private server, logged users only)
● Compact and intuitive interface design: Single page application (SPA)
● Multiple visualization tools: JSmol, JCamp-DX and HighCharts
● Search by metadata / Users / Groups 
● Reports-generation tools

External services:

● Shell client interface for task automation

● REST API interface enables remote interaction and process automation (experimental)

… the entry point



Create homepage





- Command line tool (Unix-like OSes)

- Operates ioChem-BD Create 

module

- Provides repository specific 

commands

- Integrable inside scripts for:

- Large batch uploads or

- Automatic upload after content 

creation

Create Shell client



Create REST API

- Representational state transfer API (REST)

- Service is:

- Stateless

- Extensible 

- Service-oriented

- Bundled with a uniform interface 

- Enables querying and modifying data from 

a command line or automated service.

- Machine oriented

- Can be easily extended with new endpoints



Data flow along the different modules

D A T A  P I P E L I N E

:   Browse



Open web portal where content published from the Create module is displayed. 

Features:

● DOIs and permanent storage for users’ published datasets
● Easy navigation across dataset collections
● Allows browsing by term and facet navigation
● Same visualization tools as Create: JSmol, JCamp-DX and HighCharts
● Search by multiple administrative and descriptive metadata fields
● Dspace allows easy content syndication, data replication and data harvesting

External services:

● Data services to offer public data to third party services and social networks.
● Multiple services and connectors: REST API, RDF, OAI-PMH

…  the open repository



Browse homepage





Reviewers link



Data flow along the different modules

D A T A  P I P E L I N E

:   Find



Central point and search engine

Features:

● Fed by ioChem-BD distributed nodes whenever a new item/collection is 
published

● Advanced indexing of chemical data and metadata (InChi, smiles)
● Fast search engine implemented over Apache Solr and RDKit 

frameworks
● Search by chemical substructure similarity, chemical elements or any 

text term

… or the distributed database



Central Node (450+ users, 60 countries)
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Projects: Data to “papers”

Editing Webapp
AUTHOREA

Storage

https://www.authorea.com/338280/_SjnKeMOgx_Dw5IHUyE7iw

https://www.authorea.com/338280/_SjnKeMOgx_Dw5IHUyE7iw


POMSimulator

ACS Catal. 10, 12627–12635 (2020)
ACS Phys. Chem. Au 2, 3, 225–236 (2022) 
J. Cheminformatics 14:29 (2022)

Catalytic Cycles
gTOFfee
amk-tools
OntoRXN / CRN-KG

AI – Machine Learning

Angew. Chem. Int. Ed. 2022, e202117839

TOOLS

POMsDB

CREATEChem. Sci. 11, 8448–8456 (2020)
J. Phys. Chem. A, 125, 5212-5219 (2021)
Inorg.Chem., 61, 13508–13518 (2022)
J. Am. Chem. Soc., 145, 18920–18930 (2023)
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API co-crystals

POMsDB



POMSimulator

Chem. Sci. 11, 8448–8456 (2020)
J. Phys. Chem. A, 125, 5212-5219 (2021)
Inorg.Chem., 61, 13508–13518 (2022)
J. Am. Chem. Soc., 145, 18920–18930 (2023)

ACS Catal. 10, 12627–12635 (2020)
ACS Phys. Chem. Au 2, 3, 225–236 (2022) 
J. Cheminformatics 14:29 (2022)

Catalytic Cycles
gTOFfee
amk-tools
OntoRXN / CRN-KG

AI – Machine Learning

Angew. Chem. Int. Ed. 2022, e202117839

TOOLS

POMsDB

CREATE



Node configuration
ioChem-BD @BSC
Disk :  Totals 20 Tb / Occ. 11 TB
Mem: 16Gb RAM
CPU:  8 cores Intel 2Ghz
----------------------------------------------------------
Number of Users:  505
Number of Groups: 323 
Datasets published: 331
Ítems published:  306619



Node configuration



Concluding remarks:

 ioChem-BD …

  …..  is a stable and mature platform ….. 

 …. and there is a lot beyond !!
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Team & Institutions
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@ioChem_BD


