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§ F T S https://fts.cern.ch

File Transfer Service

- Distributes the majority of LHC data across the WLCG
Infrastructure

- Used also by other communities (i.e. Lifescience)

- Multiprotocol support (gfal?)
« HTTP, GSIFTP, XROOTD, SRM, S3, GCLOUD, ..
« TPC copy or protocol translation (streaming)

In production at CERN since 2014 £ [ams. | ﬁﬁ%‘i

ATLAS =0
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JFTS

File Transfer Service

CTA Integration

CTA is the new Archive solution under development at CERN to replace
Castor

Extends EOS with tape functionality | Cien: o
SRM free ] -

Tape “bringonline” exposed via ran
XRootD protocol ONLY L

ST .
Gfal2 xrootd plugin extended for this | _o ’ LN NS ' Ve
. g ik ‘\“4 “o-. Object Store
No need for experiments to i . * b B,

implement this new interface,
everything is handled M| e
transparently by FTS |

Tape Server Daemon

0 Please see J. Leduc's talk on CERN Tape Archive initial deployments
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https://indico.cern.ch/event/730908/contributions/3153378/

OFTS

File Transfer Service

New FTS Release: 3.8.0

« Automatic gridftp session reuse
* Minimise authentication overhead when moving small files

« FTS REST enables it automatically if the job average file size is less than a
configured threshold

« Scitokens and Macaroons support for HTTP transfers
« Thanks to B. Bockelman from Uni. Nebraska

 MultiHop scheduler integrated within the main scheduler
service
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GFTS
File Transfer Service @ C

EU PrOJeCt XDC eXtreme DataCloud
2 years software development project started in Feb
http://www.extreme-datacloud.eu/

« ‘Developing scalable technologies for federating storage
resources and managing data in highly distributed
computing environments’

Funded FTS activities
« Integration with OIDC (OpenID Connect)
« CDMI protocol integration to support QoS transitions
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P M http://lcgdm.web.cern.ch/dpm

Disk Pool Manager

- DPM is one of most popular storage systems for Grid computing
- Versionl.10, released in June 2018
- Manages ~90PB, in ~110 instances (source: BDII)
- The focus on DPM is in
- Codebase and setup consolidation, keeping support and sysadmin cost
at the lowest
- Backward compatibility
- Ultimate performance, scalability, current and future WLCG trends
« High quality HTTP, WebDAV, Xrootd, GridFTP support
« Support. In touch with sysadmins as much as we can

« For more detalils see https://indico.cern.ch/event/699602/
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DPM

Disk Pool Manager

Evolution
- Major code refurbishment in 2018

- From 25-years-old “LCGDM” components (e.g. rfio, libshift,
SRM, ..) to flexible recent techs, e.g. xrootd, HTTP, REST

- Significantly improved performance, quality of service and
flexibility

- Among others: support for directory-based space accounting
and Storage Report Record (SRR)

- Sites can decide to reconfigure their system to use the new
Implementation and to uninstall older components
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DPM

Disk Pool Manager

Evolution (cont.)
DPM is in a privileged position to contribute to the DOMA activities on

« Third Party Copy (TPC)
Bring HTTP and xroot TPC up to functional/performance level of gsiftp

Bearer tokens (supported since 2016) - migrate from old experimental
macaroons library to the one in EPEL & understand the future of SciTokens,
possibly add support from relevant external tools/libraries

« Caching/Access
Support sites interested in deploying DPM volatile pools (simple caches)
Understand which QoS bits may be useful
Gain production experience with multi-site DPM setups
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- XRootD is a multithreaded C++ client/server framework providing a
remote access to data repositories

- plug-in based architecture, authentication

- The protocol has been designed for efficient remote file access in

LAN/WAN
- asynchronous I/O
checksums

third party copy
latency optimisation (writev/readv)
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http://xrootd.org/

&S XRootD

Latest Developments - Upcoming Release 4.9.0
Systemd: socket inheritance -
Posix API: server-less caching
Client:

Local file support including redirections
ZIP archive support (extract, list, ZIP64)
Multiple enhancements mitigating deadlock risk

Modern C++ API e
Client/Server: | i | ==nmm
Extended Vector Writes L0_8

TPC: forward # streams, delegation, TPC-lite
XrdHttp:
TPC and macaroon support
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disk storage system designed for physics
analysis use cases - high concurrency, pseudo-
random access, LAN/WAN clients

Implemented as plug-ins into the XRootD
framework

native transport protocol is XRootD [ optimized for
latency compensation |
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@=0s Project History

architecture
document EOSATLAS

2009 p———m EOSCMS _sync&share swan wopi tape

2010 EOSALICE «
“@- 2011 EosLHCB &3 CERNBox é 3 QO
‘}: ’ 2012 EOSPUBLIC C timeline

201 2014  Eosuser
2015

CASTORES

;;\S XRootD

2016

EOSMEDIA gosaLIcEDAQ

' s-tr-e- 201 8EOSCTAATLASpps
1\'?' XRootD

i . % & EOSHOME
AMBER ~ BERYL = —
v 0.3.x ~
castor-xrootd ———. ~—— AQUA & vaia
IF MARINE ped Quarkd®
lustre-xrootd CI\;'R;I‘:IE BARocksDB
IF e kinetic R&D aAL=E
(72 librados R&D (95 QOS, caches & data lakes
) o

EOS Disk Space

at CERN




2 Status 2018

- All but one instance with CITRINE (in-memory namespace)
- EOSHOME with QuarkDB backend (migration running)
- eosxd rollout, bug fixing & tuning on-going

- CTA integration done

- Cl automatisation done




2018++
S
= eosxd

filesystem daemon

S
Architecture
E;@J - enough POSIXness
e __ - file locks, byte-range locks
libfuse - hard links within directories
low-level AP - rich ACL client support
RocksDB | | hi
meta data e CAP store data - OCal CacC .|ng .
hb com meta data backend XrdCl::Proxy ) bUIk deletlon,/prOteCtlon
14 | _ o - strong security & mount-by-key
s omal o XrdCl::Filesystem XrdCl:Fie &= & .
oM e ——————— - user,group prgject. quota
w M| e &y - implemented using libfuse
MGM - FuseServer FST - xrootd '+

("FRN eosxd provides POSIXness very similar to AFS



A new CERNBOX backend

Segmented high-available service model

= = m sCERNBOX now o CERNBOX 2018
EOSUSER

i EOSHOME
> § i01
ROUTE ' ".‘ SQ

@

tested with >4B
1TB RAM . . B00OM files files

LBessses

namespace

E F E¥E F
phbd Bidi

at namespace scalability limit namespace scalability limit by size of SSDs on QDB nodes $ s $ 8 8 2
availability constrained by infrequent long boot time of 2h automatic built-in HA mechanism for MGM failover o (ol




CERN

CERNBox Migration
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CERNBox provides a cloud synchronisation and
sharing service

* Available for all CERN Users (1TiB/user) -
15K users %
» Synchronize files (data at CERN) and offline
data access

« Easy and convenient way to share data
across users and groups

* All major platforms supported
» Based on ownCloud, powered by EOS
* Integrated with SWAN

CERN ‘ Latest devs of the CERN Data 20

11/10/2018 Management Tools


https://indico.cern.ch/event/730908/contributions/3153167/

EOSHOME Architecture

eoshome redirector eoshome instance 00

eoshome-letter-m .
eoshome instance 01

"~ eoshomet

803/7 [ el ol =l _=nil
O “s ! ! ! | &l
divide and conquer me"/efz‘en,( D D EEDD TED
AN AN . . t_-dz_-_-_

) 5 ) eoshome instance

w | | | | | |
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@ CERNBox

CERNBox web
frontend

//

eoshom&

\_

o

S
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user and data

migration

11/10/2018

Latest devs of the CERN Data

Management Tools 22



CERN

Automated migration steps

N
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Send email to user that his/her account will get migrated

Block user by setting the migration status in our internal db to
‘ongoing’

Set quota on EOSUSER to 1 file and byte

Copy user data along with metadata from EOSUSER to EOSHOME
Run final delta rsync

Run final verification script

Migrate the user shares from EOSUSER to EOSHOME

Allow the user back to the system by setting the migration status to
'migrated'

Send final email informing the user that his/her account was migrated
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Migration status

~100% of data copied with regular delta syncs in
background

All primary and secondary accounts of IT fully
migrated (~500 accounts)

Almost 6K users fully migrated
Finalise the migration by the end of the year

Free Space

363 Mil 37.1 Mil 3.29PB
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iThanks for your attention!
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¢ Questions?



