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Introduction

• In April I moved to my new jobs as Tier-1 manager.

• I therefore focus more on the infrastructure side 
of things.

• Highlights:

• Tape Evolution

• Commerical Clouds

• DynaFed + Large Scale CVMFS (My Talk!)
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RAL Tape Service
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Tape Outlook

Hardware

Tape System

Storage Layer

22 x T10KD 
drives

1 x SL8500 
Tape Library

5690 x T10KD 
media

SRM XRootD
WLCG looking for a 
replacement to SRM.

Castor support 
stops in 2019.

Oracle are no longer 
developing the T10K 
tape line.
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CTA 5
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KIT 6
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KIT improvements 7

Long tail of recalls 
that require only a 
few files from each 
tape.

Tape families are
important

KIT added in proxy nodes between their 
tape drives and storage services.

Dramatic improvement in both stability and 
performance!
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Google Data Ocean 8
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Google Compute 9
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CVMFS

• CVMFS has been primarily developed for distributing large 
software stacks.

• Provides read only POSIX access.

• Extremely effective and popular.

• Large Scale CVMFS is an extension to the base software which 
allows it to distribute large, non-public datasets.

• In use for LIGO since 2016.

• I have been trying to improve it by integrating it with 
DynaFed.
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CVMFS 11

Stratum 0

Stratum 1

Site 
Squid

WNWNWN

VO Admin

A VO admin uploads files to the Stratum 0.  

The SHA1 checksum is calculated and 
added to the catalog file.

A copy of all the files are replicated to all 
the Stratum 1s

There is a cache on each WN as well as  
site squids.

The CVMFS client can be provided with a 
list of squids which it will try in turn to 
connect to if the file is not cached locally.
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Large Scale CVMFS 12

Stratum 0

Stratum 1

Site 
Squid

WNWNWN

VO 
data

Catalog

Data

DynaFed

Just the SHA1 Checksum is uploaded
to Stratum 0.

Use DynaFed to federate endpoints.

SE
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Questions? 13
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References
• Tape:

• https://indico.cern.ch/event/587955/contributions/29
36881/

• https://indico.cern.ch/event/587955/contributions/29
36822/

• Google Data Ocean:

• https://indico.cern.ch/event/587955/contributions/29
47395/

• LS CVMFS:

• https://indico.cern.ch/event/587955/contributions/29
36825/
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