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COSMA
● Includes:

– The DiRAC Memory Intensive Service
● 8th generation: COSMA8

– HPC Hardware Lab
● Including the DINE/DINE2 clusters
● Many GPU/CPU/network/storage/tech testbeds

● Est 2001
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Data on COSMA
● COSMA is a data generator

– Principally large cosmology simulations

● This data needs sharing:
– Transferring to other sites

– Available for analysis and download

● COSMA is a data consumer
– Hosting a tape archive for DiRAC

● Enabling researchers to transfer data onto it
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Data transfer setup
● We follow a flexible approach

– If someone asks for something, we try to provide
● Databases
● Web hosting/downloads
● Data streaming capabilities
● Data transfer tools

– Globus
– Rucio end point

● S3 storage
– StorJ

● Batch queue access for post processing
● Scratch and long-term staging locations
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The cosmological dataset
● Cosmology datasets are large

– O(PB)

– Not easy to transfer or host

● The VirgoDatabase:
– An online portal for extracting 

subsets of data

– Highly effective, but old
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HDF5 Streaming Service
● Remote access to HDF5 data

– Recursive downloads of full directories

– Individual files

– HDF5 groups, datasets, attributes within a file
● Streaming via the messagepack format

– Easy to use Python library interface
● With a similar interface to h5py

– But for remote files
– Dataset slices as numpy arrays
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Use cases
● Users wanting to analyse large datasets on 

facilities they have access to
– Without needing a full data dump
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Fast data transfer
● bbcp:

– Now deprecated in many places
– More complex to use than some tools
– Fast and optimisable
– Command line

● Requires accounts at both ends
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Monitoring
● Part of the JISC PerfSonar
● And login node/DTN 

monitoring
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Globus
● Free version
● Single node
● Coupled with system LDAP
● MTU 9000 on data transfer node
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Ad-hoc transfers
● Usually researchers needing to put data on 

COSMA
– Due to closures of other DiRAC services
– Or lack of quota at other sites
– Globus or “Rsync at night approach”



Alastair Basden
DiRAC / Durham University

StorJ on-premise cloud storage
● A self-hosted system

– Edinburgh, Leicester, Durham

● Looking to expand

● Offers S3 interface

● And StorJ native protocol

● Makes use of spare/old disk

– High erasure coding to cope with failure

● Web interface, rclone, aws, etc

– Native protocol can make use of aggregate data bandwidth from all sites

– S3 protocol goes through a gateway at Durham
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Federation of data transfer
● A single Office365 login?
● Multiple accounts across multiple sites?
● Globus seems to be highly regarded
● Bespoke solutions are appropriate in places
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RUCIO end point
● Set up using nginx and webdav
● And using the LSST RUCIO server

– Tests ongoing
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Zero-copy data movement
● How can data be made accessible without 

needing to transfer the whole dataset?
– The HDF5 streaming library is a good example
– S3 export of Lustre is another possibility

● Easy shared access to large datasets

– Easier for read than for write



 17Alastair Basden
DiRAC / Durham University

NFCS+ outputs
● https://durham.readthedocs.io/en/latest/datafed
●
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Summary
● Nothing particularly clever

– Mostly user-driven
– And set up to match user requirements
– We take a flexible approach
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