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ISPyB
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ISPyB database 

ISPyB = Information System for Protein crystallography Beamlines



Page 4

ISPyB features

ISPyB = Information System for Protein crystallography Beamlines

Sample 
shipment 
submission

Sample 
management

Data collection 
monitoring

Experiment 
information

Create 
experiment 
report

Export to 
home lab

Beamline 
Control 
Module

User portal

Before experiment During experiment After experiment

crystal
protein
sample changer

diffraction images
crystal snapshots
processing output
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processing results

Auto- 
processing 
Workflow



Page 5

ISPyB at ESRF

Deprecated

ISPyB API
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ISPyB collaboration participants
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py-ISPyB
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ISPyB Technical re-design

- Technical redesign
- Implementation language changed from Java to Python
- Modern API (REST)
- Includes new administrative & scientific requirements
- Backwards compatibility + new features

Server side

User interface

- Latest frontend technologies (React v17)
- Easy to extend
- Included in collaboration
- Backwards compatibility with limited functionalities

Full-stack 
collaboration
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Working groups

Tasks Brief description Responsible(s) Participant(s)

Framework & 
architecture

Organize the project structure, choose the libraries and define the best good 
practices to be adopted (automatic testing and documentation), deployments, 
etc... ESRF ALL

Authentication Develop the authentication/authorization mechanism(s) ESRF SOLEIL, DESY, DLS

User Portal Sync

Development of a fairly generic mechanism to synchronize the data from the user 
portal.
It includes entities like proposals, sessions, proteins and samples, etc... DESY ESRF, ALBA, DLS

Shipping Implementation of the sample tracking system
DESY, ESRF, 
DLS SOLEIL, GP

EM
Development of cryo-electron microscopy (cryo-EM) for single particle 
experiments ESRF DLS

MX Development of MX GP, SOLEIL
EMBL, DESY, ESRF, 
MAXIV, ALBA, DLS

SSX Development of serial synchrotron crystallography (SSX) experiments. ESRF
EMBL, DESY, DLS, 
GP

Documentation
Ensure coherent and up to date documentation for Users, Developers and 
Application Developers GP ESRF, SOLEIL



Working groups organization

● Coordination meeting every week
○ Report decisions and progress from working groups

● Technical discussions through GitHub issues

● Working group meetings when necessary
○ Take technical decisions
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Framework/Architecture Group
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ispyb/ispyb-database

ispyb/ispyb-docker-pydb

ispyb/ispyb-models

ispyb/py-ispyb

ispyb/py-ispyb-ui

will update and 
publish a new 
version

uses

auto tests
against

connects to

connects to

uses
pydb

package on pypi

image on docker hub



User Portal Sync Group

Page 12

Goal:
Development of a fairly generic mechanism to synchronize the data from the User Portal.
It includes entities like proposals, sessions, proteins and samples, etc...

User
Portal Parser

User
Portal Parser

User
Portal Parser

[...]

Site 1

Site n

Site 2

Generic input
(json) py-ISPyB

Creates/updates
● Proposal
● Sessions
● Proteins
● Samples
● Persons

Generated 
per-proposal

Periodically and 
on user request



Authentication/Authorization Group
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● Groups & permission centralized in DB
● Multiple authentication mechanisms

○ Natively supports:
■ LDAP
■ Keycloak
■ Dummy (For developments)

○ Possibility to add your own auth via plugin

● Authorization possible for:
○ Whole proposal 
○ Individual sessions
○ All sessions on specific

beamline

authenticate_by_login(login,password)

authenticate_by_token(token)

AbstractAuthentication

authenticate_by_login(login,password)

LdapAuthentication

authenticate_by_login(login,password)

DummyAuthentication

authenticate_by_token(token)

KeycloakAuthentication
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First use case:
Serial synchrotron 

crystallography
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MX VS SSX

MX SSX

1 crystal Many crystals

Many images 1 image per crystal

Rotation Static

Frozen loop Various support



SSX experiments
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Jet experiments Chip experiments

X-Ray pulse



Improved : sample definition
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New feature : SSX Data collection summary
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New feature : SSX Data collection 
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Roadmap
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Ongoing and future developments

● Serial synchrotron crystallography
○ Improve UI with experiment feedback
○ Develop experiment processing results

● Switch all techniques to py-ISPyB UI
○ Re-implement (with improvements) missing features from EXI

■ MX data collection visualization
■ Shipments management

● Switch all techniques to py-ISPyB
○ Re-implement (with improvements) missing features from Java

■ backend for techniques: MX, EM
■ backend for shipments
■ backend for experiment preparation
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Thank you!

Any question?
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