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Looking for:

● Sustainable in the long term

● Flexible
○ Easier to adapt
○ Easier to extend

● Scalable
○ New techniques

■ Integrative structural biology
■ Others

○ Short timescales

● Better data management
○ No SPF
○ Easier to understand
○ Better organized

■ ++ Standardization

and:

● Modular by design
○ Microservices

● FAIR
○ Ontologies
○ Public data and private data
○ Raw data and processed data

■ Tape interface
○ Logbook

● Data publication
■ DOI
■ PDB
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● Work started early 2023
● Enrich the metadata catalog (ICAT) with MX processed data/metadata

○ Define WHAT we want to store 
○ The “How” already exists => Use existing software tools that are already in place
○ Development of the UI

Multiple raw dataset (data ingested in 2016) Raw + Processed Datasets (2023)
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● Mapping ISPyB metadata in shape of columns into metadata parameters (dataset parameters)
● Comparing what needs to be kept/removed/added
● Lot of help from scientists (Many thanks!!!)

ISPyB Columns

ISPyB Tables
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● List of metadata applicable to datasets
● For fully description of currently available parameters hdf5_config.xml

Credits: Olof S.

https://gitlab.esrf.fr/icat/hdf5-master-config/-/blob/master/hdf5_cfg.xml
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Documented in hackmd

https://hackmd.io/Gdh5dff6QzO-XLtXJQolfg?view#Data-Ingestion


ISPyB Web services and Database

ISPyB
Database

SOAP Web services

DATA IN

REST Web services

DATA OUT

ISPyB
● ISPyB provides the functionality to ingested/read data via web services

MxCube

BsxCube

EMCube



ISPyB Web services and Database

Can a ICAT’s based solution might provide the same 
functionality and UX?

MxCube

BsxCube

EMCube

?



ISPyB Data Model

210 tables
40 Views



ISPyB Data Model
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ISPyB Web services and Database

ISPyB
Database

SOAP Web services

SAXS

MX

SSX

EM

storeOrUpdateDataCollection()
storeOrUpdateAutoProcScalingStatistics()
storeOrUpdateDataCollectionGroup()

103 more…

createEmptyExperiment()
appendMeasurementToExperiment()
addAveraged()

46 more…

addMovie()
addMotionCorrection()
addCTF()

5 more…

DATA IN

● The set of webmethods to be
called depends on the technique



ISPyB Web services and Database

ISPyB
Database

REST Web services

SAXS

MX

SSX

EM

/proposal/{proposal}/mx/session
/proposal/{proposal}/mx/crystal

94 more…

/{proposal}/saxs/macromolecule
/{proposal}/saxs/buffer

68 more…

/{proposal}/em/movie
/{proposal}/em/ctf
/{proposal}/em/motion

12 more…

DATA OUT

SOAP Web services
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DATA IN
MxCube

MxCube

BsxCube

EMCube

Ingestion and exposing data via generic approach

storeDataset()

REST Web services

DATA OUT

/datasets
/datafiles
/samples
/investigations

ICAT
Database

Ingester

ICAT



What is a dataset?

A dataset is a data structure composed by:
● Name
● Path
● Parameters (controlled vocabulary)
● Files 

And linked to:
● Investigation
● Sample

Types:
● Raw
● Processed

Oscillation

Flux start: 1.00e+12 ph/sec
Flux: 1.50e+12 ph/sec
Image Count: 4000
Energy: 12.848 keV
….

/RAC1-FusPOSH_D6_0001.cbf
/RAC1-FusPOSH_D6_0002.cbf
/RAC1-FusPOSH_D6_0003.cbf
…
/RAC1-FusPOSH_D6_04000.cbf

  DATASET

RAC1-Fus_RAC1b

Protein: HBLC
Acronym: HBLC-1
Space group: P1
…

SAMPLE

MX1111

Title: MX Proposal
startDate: YYYMMdd
endDate: YYYMMdd
…

INVESTIGATION

Path: /data/mx1111/raw/osc

PARAMETERS

FILES



How is a dataset ingested?

storeDataset(datasetName,proposalName, sampleIdentifier, path, parameters)

Oscillation

Flux start: 1.00e+12 ph/sec
Flux: 1.50e+12 ph/sec
Image Count: 4000
Energy: 12.848 keV
….

/RAC1-FusPOSH_D6_0001.cbf
/RAC1-FusPOSH_D6_0002.cbf
/RAC1-FusPOSH_D6_0003.cbf
…
/RAC1-FusPOSH_D6_04000.cbf

  DATASET

RAC1-Fus_RAC1b

SAMPLE

MX1111

Title: MX Proposal
startDate: YYYMMdd
endDate: YYYMMdd
…

INVESTIGATION

Path: /data/mx1111/raw/osc

PARAMETERS

FILES

storeDataset(“oscillation”, “MX1111”, “Fus_RAC1b”, “/data/mx1111/raw/osc",
{

Definition: MX,
scanType : oscillation
Flux start : 1.00e+12

              Image Count : 4000
              Energy :  12.848

….})

● Generic signature for all datasets/techniques

● Example



Linking datasets

● Information (datasets) need to be linked together
● Done in ISPyB through relations between tables



storeDataset(“autoPROC”, “MX1111”, “Fus_RAC1b”, “/data/mx1111/pro/auto",
{

Definition: MX,
scanType : integration
spacegroup : P1

              Unit_cell_a : 100
}
input=[/data/mx1111/raw/osc])

How is a dataset can be linked?

SAMPLEstoreDataset(“oscillation”, “MX1111”, “Fus_RAC1b”, “/data/mx1111/raw/osc",
{

Definition: MX,
scanType : oscillation
Flux start : 1.00e+12

              Image Count : 4000
              Energy :  12.848

….})

Oscillation

Flux start: 1.00e+12 ph/sec
Flux: 1.50e+12 ph/sec
Image Count: 4000
Energy: 12.848 keV
….

/RAC1-FusPOSH_D6_0001.cbf
/RAC1-FusPOSH_D6_0002.cbf
/RAC1-FusPOSH_D6_0003.cbf
…
/RAC1-FusPOSH_D6_04000.cbf

  DATASET

Path: /data/mx1111/raw/osc

autoPROC

spacegroup: P1
Unit_cell_a: 100
Unit_cell_b: 100
Unit_cell_c: 100

/RAC1-FusPOSH_D6_0001.cbf
/RAC1-FusPOSH_D6_0002.cbf
/RAC1-FusPOSH_D6_0003.cbf
…
/RAC1-FusPOSH_D6_04000.cbf

  DATASET

Path: /data/mx1111/pro/auto

● Datasets are linked dynamically via metadata
○ 1 dataset = 1 folder => (dataset path === identifier of a dataset)
○ The input parameter (is a list) and allows to link to multiple datasets

● Example of storing autoPROC linked to OSC



Dynamic linking of datasets

BUT currently:

● There is no any formal description of the dataset parameters and relationships
● Relationships are not enforced anymore
● A very high standardization is required if used multi-site

● Powerful and flexible way to link entities
● Changes in the relationship between datasets does not need changes in the 

backend



● The risk might be considered low because ingestion of the data is done by data 
acquisition software (or processing pipelines) 

○ Code rarely changes
○ No users allowed
○ Fixed rapidly
○ The risk already exists in ISPyB (snapshot = Datacollection -> AutoProcIntegration)  

● In order to mitigate them several approaches can be envisaged:
○ High level API (on top of “storeDataset”)
○ Checking mechanism for metadata and relationships before/after the ingestion
○ Description of the metadata and relationships with a standard format (mmCIF?)
○ Others… (?)  

Possible Mitigations

Unexpected link



Conclusions

● A more generic approach 
○ simplifies the software making a huge impact on development and maintenance 
○ can facilitate the progress of developments that would be challenging to execute using the 

current ISPyB
○ allows for the incorporation of new techniques in a seamless manner
○ can make easier to application developers to accommodate theirs needs on both 

metadata and UI 
○ federates resources that otherwise would be jeopardized by standalone technique specific 

developments 
○ removes duplication of efforts 

● But more work needs to be done because it
○ requires a high standardization of metadata 
○ and a mechanism to ensure consistency



Final words

As developer:

My personal opinion, along with the feedback I’ve received so far from people working in 
various areas of development (MxCube, processing, UI) with experience in both ISPyB 
and ICAT, has been very positive. 

My perception is that scientists are pleased with the output achieved in so little time, 
which, in any case, can be considered a final product but a starting point.

The recent work needs to be consolidated; however, more experience and feedback from 
users are needed.
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