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Agenda

• What do we mean with ‘data movement’?
• The problem as it appears
• Why it might be important for us to address
• Our current questions

• Is the problem real?
• Is it in our interest to tackle together?



What do we mean with ‘data 
movement’?



What do we mean with ‘data movement’?



The ad-hoc data transfer



What we do not mean with ‘data movement’

Colombo, T., Fröning, H., Garcìa, P., & Vandelli, W. (2016). Optimizing the data-collection time of a large-scale data-acquisition system through a simulation framework. The Journal of Supercomputing, 72.



The problem as it appears



Stack friction



Condensed overview

• Metadata enriched via public documentation / reports / papers
• 90% obtained by roughly normalizing the ’Data Transfer Sizes’ by the ‘Number of Active 

Users’
• Excluded CERN ffrom the equation



Why it might be important for us to address.



Not our fault. But maybe our problem?

• Average researchers 
• User experience, network data transfer
• Frustrating / ineffective
• Our networks don’t feel useful 

-> Our problem!



Our current viewpoint



The current problem statement

• Researchers generate and share vastly larger datasets (10 GB → 1 PB), 
but still move them with manual tools (SCP, SFTP, FTP, rsync).

• 90 % of users work with data in the 10 GB–10 TB range yet lack reliable, 
resumable, or automated transfer methods.

• Protocols and workflows don’t scale — they were designed for single 
files, not multi-terabyte, multi-party transfers.

• Ad-hoc project setups dominate; every institute reinvents its own 
solution, leading to high overhead and inconsistent security.

• Even where networks are fast, usability and interoperability are the 
real bottlenecks — not bandwidth.



The current objectives

• Make research data transfers reliable and effortless in the 10 GB 
– 10 TB range

• Bridge the gap between manual tools and facility-grade systems
• Guide users though a ‘Data Transfer Wizard’ for optimal, 

compliant routing
• Automate protocols like SCP, S3, GridFTP, and rsync
• Leverage existing high-speed networks through simple interfaces

• Deliver a consistent experience across research domains



Questions for audience validation

• Have we described the correct core problem?
• Now? Foreseeable future?

• Do we have the right order of magnitude?
• Is 10 TB a barrier for ~1 million researchers

• Are NRENs in a position to “fix it once” centrally?
• Collective action at the GÉANT level and partners

• Is it important enough for us to do so?



Discussion



SURF’s Future Network Needs - Findings

• Gather long-term views on data traffic in research 
• Interviews with 51 SURF employees

• Mostly project leads and community managers

• 23 external contacts
• Researchers, (IT) support staff, professors that have research 

collaborations with SURF

• Various domains
• Astronomy, physics, chemistry, geoscience, healthcare, extended reality, 

humanities, social sciences, IT security
• 40+ use cases gathered (of which about 15 were relevant)



Data Movement Layer

Data movement layer
• Protocols (S3, rsync, SCP, GridFTP) 
• Identity & Policy (AAI, access rules)
• Automation (brokers, orchestration)
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