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Outline @T FTS

« What is FTS? « How to use FTS?
« Components of FTS * Who uses FTS?
« How does FTS work? « 2023 Operations overview
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What is FTS? § FTS

Capabilities:

File Transfer Service

FTS Is an open-source software for large scale queuing and
reliable execution of file transfers

Orchestration of Third-Party Copies (TPCSs)

Streams transfers through itself if TPC is not
supported

Tape storage operations via the WLCG HTTP
Tape REST API, SRM and XRootD

Support for Cloud based storage
Certificate and token authentication
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FTS

File Transfer Service

What is FTS?

« Simple REST API for submitting transfers.
Intuitive  « Convenient command-line tools and Python bindings
« Minimal configuration requirements

 Automated verification of destination file sizes and checksums
 Automated retries of failed file transfers

« Multi-protocol support: HTTP, SRM, XRootD, GridFTP, S3, ...
Flexible « Web-based real-time monitoring
* Web-based runtime configuration

Robust

* Runtime optimization to maximize throughput without overloading
Adaptative storages
« Activity based bandwidth reservation
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FTS

File Transfer Service

What is FTS?

FTS team:

« Mihai Patrascoiu (Project Leader)

« Steven Murray (Service Manager)
« Joéo Lopes (C++/ Python developer)
« Shubhangi Misra (Token authorization/Web developer)

Projectsunder FTSumbrella: Data management clients (DMC):
« ETS (Transfer and Tape daemons) « Gfal2 (Grid file access library)

« FETS-REST (Transfer submission server) « Gfal2-python (Python bindings)

« FETS-REST-Client (Python & CLI tools) » Gfal2-util (CLI tools)

 ETS-Monitoring « Davix (Grid HTTP client)

« SRM-IECE (needed by Gfal2 SRM)
» CGSI-GSOAP (needed by Gfal2 SRM)
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https://gitlab.cern.ch/fts/fts3
https://gitlab.cern.ch/fts/fts-rest-flask
https://gitlab.cern.ch/fts/fts-rest-flask
https://gitlab.cern.ch/fts/fts-monitoring
https://gitlab.cern.ch/dmc/gfal2
https://gitlab.cern.ch/dmc/gfal2-bindings
https://gitlab.cern.ch/dmc/gfal2-util
https://gitlab.cern.ch/dmc/davix
https://gitlab.cern.ch/dmc/srm-ifce
https://gitlab.cern.ch/dmc/cgsi-gsoap

How does FTS work?

User submits file transfer request and ’
check request status

fts3rest inserts file transfer ftsmon
request into the FTS database

Y
N

FTS
MySQL
database

N~

FTS

File Transfer Service

An FTSinstance is made of multiple head-nodes
/

o

i |

” I fts_msg_bulk sends

FTShead-node

messagesto
ActiveM

CERN monitoring subscribes to
ActiveMQ in order to provide long
term metrics:

httpd

fts_msg_blk

fts server monit-grafana.cern.ch/
— 1 | monit-opensearch.cern.ch/
L fts_qos fts_url_copy fts_server schedules and

starts fts_url_copy processes

fts_server and fts_qgos
daemons poll database

for work to do
@ The fts_url_copy process manages the third-party copy of the file

Source storage
element

Destination storage

.element
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https://monit-grafana.cern.ch/
https://monit-opensearch.cern.ch/

How does FTS work? @T FTS

File Transfer Service

FTS uses Gfal2

« All FTS «» storage interaction is done indirectly viathe Gfal2 library
« Gfal2 (Grid File Access Library) provides a common top-level file API
... but supports multiple protocols behind-the-scenes

 Supported protocols include:
« HTTP/Webdav

» Cloud storage (S3, Swift, GCloud)

« Xrootd

« SRM
GridFTP

» Localfile

« GFAL2 can be used standalone via CLI — useful for debugging:

$ gfal-copy https://eospublic.cern.ch:443/<file>
https://eosatlas.cern.ch:443/<file>

~0
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How to use FTS? @T FTS

File Transfer Service

Submitting transfersto FTS:

 FTS provides a REST API for transfer submissions and querying its status

« Dedicated CLI clients ($ fts-rest-transfer-submit)

« Python 3 bindings ($ python3 -c ‘import fts3; transfer = fts3.new _job(..)’)
« Direct JSON submission via /jobs  endpoint

$ fts-rest-transfer-submit -s https://fts3-pilot.cern.ch:8446/
https://eospublic.cern.ch:443/<path> https://eosatlas.cern.ch:443/<path>

$ fts-rest-transfer-status -s https://fts3-pilot.cern.ch:8446/
d4e3dc36-17c2-4617-8f40-70981d9d539¢

$ curl -X POST --cert <cert> --data=submission.json https://fts3-pilot.cern.ch:8446/jobs
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How to use FTS?

Monitoring transfers progress — FTS Web Monitoring:

File Transfer Service

| -All- v \ -> © 1 hour v w Reset

Overview Find all transfers between two storages Find specific job id
Showing 1 to 50 out of 1600 from the last 1 hour

2 3 4 5 6 7 8 9 10 11 12 13 14 15 . MNext  Last
iE Source i= Destination = Vo Submitted Active Staging S.Active Archiving Finished Failed cancel Rate (last 1h) Thr.
B srm://ccsrm.in2p3.fr atlas 9867 53 - - - 21 7 - 75.00 % 104.41 MiB/s .l o

davs://webdav.data.net2.mghpcc.

+ davs://gdavl.physik.uni- atlas 7042 6 - - - 23 82 - 21.90 % 0.16 MiB/s .l o
davs://bohr3226.tier2.hep.manch mainz.de

+ davs://ccdavatlas.in2p3.fr davs://cceos.ihep.ac.cn atlas 4495 g - - - - 30 162 0.00 % -l
4 davs://tbit@@.nipne.ro davs://rdr.echo.stfc.ac.uk atlas 3085 11 = = = 81 144 - 36.00 % 129.13 MiB/s
-+ davs://se.hpc.utfsm.cl atlas 3048 8 - - - - 117 41 0.00 % -l

davs://webdav.grid.surfsara.nl

-+ davs://tbit08.nipne. ro atlas 2821 3 - - - 8 7 - 53.33 % 7.45 MiB/s @
davs://dcgftp.usatlas.bnl.gov

+ davs://eos.grif.fr davs://atlaswebdav- atlas 2699 2 - - - - - - 0.00 % -l @
kit.gridka.de

4 davs://tbit@@.nipne.ro davs://atlaswebdav- atlas 2323 26 - - - 261 52 - 83.39 % 286.97 MiB/s o
kit.gridka.de

+ srm://storm-fe.cr.cnaf.infn.it atlas 2017 47 - - - 174 16 - 91.58 % 267.66 MiB/s .l o
davs://webdav.data.net2.mghpcc.
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How to use FTS?

Monitoring transfers progress — FTS Web Monitoring:

R atlas v Ed e

File Transfer Service

davs://eosatias.cem.ch =+ davs:/frdrecho stfc.ac.uk Hore filters

Showing 1 to 50 out of 462

nerated at 1

First 2 4.5 6|7 8 10 Next Last
stwe W sowce 6 pestintion 5 Transfer 'db4307da-df2f-11ee-8c85-fa163e017123" FINISHED
fdfogdca-df2f-11ee-96ec- 2824-83-18T22:46:117 atlas davs://rdr.echo.stfc.ac.uk
FINISHED
fal63e30e2do AL VO atlas
offc2e38-df3e-11ee-8dde- 2024-03-10T22:46:417 FINISHED atlas davs://rdr.ec
fal63e2cdads A Delegation ID: bad9d909des13e31 A& Received by fis-atlas-003.cern.ch
TR Ee TR P-TE TR e . da stfe.ac.uk = ® Submitied time: 2024-03-10T22:45:13Z ® Job expires: 2024-03-17T22:45:13Z
fal63e017123 VE ® Job finished: 2024-03-10T23:08:18Z ® Overwrite flag: Y
% Priority: 3 < Job type: N
21ede7c2-df30-11ee-ba78-  2024-03-10T22:47:127 atlas .echo.stfc.ac.uk e X
fal63eaTeeto Wi 4 Bring online: -1 @ Cancel flag:
i\ Archive timeout: -1 O Pin lifetime:
22desbee-df3e-1lee-8f36- 2024-03-10T22:47:13Z atlas davs://rdr.echo.stfc.ac.uk 48 — .
fal63ecabeec £ Target QoS
33b8e416-df3@-1lee-b@a7- 2024-03-10T22:47:417 atlas davs://rdr.echo.stfc.ac.uk a8 f Metadata:
fal63e52bcad
}Fhizjgia’;dgzariiee—&lii— 2024-83-10722:47:547 atlas davs://rdr.echo.stfc.ac.uk 43 "issuer": ""‘UCiD", nmultiisour‘cesu: ‘FEISE, "authimethod": "certificate"}
a163e2cda
45742d64-df3@-11ee-b@a7- 2024-83-18T22:48:117 atlas davs://rdr.echo.stfc.ac.uk 53 . .
fa163e52bcag FIEED Avg, file Current job
Files transferred Bytes transferred Submission time Start time Running time throughput throughput
470629a2-df3@-11ee-9205- 2024-03-18T22:48:14Z atlas davs://rdr.echo.stfc.ac.uk 57
FINISHED
47 out of 47 7.83 GiB 2824-83- 2024-83- 18 s 12.91 MiB/s -
57957598-df3@-11ee-0210-  2024-03-10T22:48:427 davs://rdr.echo.stfc.ac.uk 55 18T22:45:137 18T22:45:147
fal63e39e2d9 (+15)
5ag8ddee-df30-11ee-bea?- davs://eosatlas.cern.ch davs://rdr.echo.stfc.ac.uk 1
fal63e52bcad
Showing 1o 47 out or47 File transfer logs
‘ ‘ [ STAGING ACTIVE  STARTED = CANCELED FAILED 47 FINISHED [ENIeMVEISw
First ous Las
File Staging Archiving Archiving
File ID State File Size  Throughput Remaining Start Time  Finish Time Start Staging End  Start End
+ 49.90 MiB 18.19 MiB/ - 2024-83- 2024-83- - - - - K Log
FINISHED
6299063636 s 18722:45:197 18722:45:247

A& davs://eosatlas.cern.ch:443/eos/stlas/atlasdatadisk/rucio/mc23_13p6TeV/93/6d/EVNT.37212728._805868.pool.root.1>copy_mode=pull

& davs://rdr.echo.stfc.ac.uk:1@94/at1as:datadisk/rucio/mc23_13p6TeV/93/6d/EVNT.37212728._B@5868.pool.root.1
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FTS

File Transfer Service

How to use FTS?

Monitoring transfers progress — Monitoring messages & ActiveMQ

 From monit-opensearch.cern.ch/

[2) v~  search DQL fz ~  Last2hours Show dates

@ data.job_id: b32743ac-e04b-11ee-88bc-fal63e5a92fb X data.file_id: 6303374962 X + Add filter

4 hits

Mar12,2024 @ 07:37:47.804 - Mar 12,2024 @ 09:37:47.804 per  Auto b

[

Count
]

07:45 08:00 0815 08:30 08:45 0500 09:15 049:30

metadata.event_timestamp per minute

Columns T Sort fields

Time (metadata.event_ti... -~ data.file_state o
ﬁ Mar 12, 2024 @ 08:37:10.732 FINISHED
[Ei Mar 12, 2024 @ 08:37:08.603 ACTIVE
[Ei Mar 12, 2024 @ 08:37:07.783 READY

[ Marl2,2024 @ 08:37:02.805 SUBMITTED
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How to use FTS?

Monitoring transfers progress — Grafana monitoring @ CERN

 From monit-grafana.cern.ch

File Transfer Service

= Home > Dashboards »> FTS Servers Dashboard ¢ <& wsAddy B © @ Last2dhoursutc v QO v ~
Group By | vo ~ vo | All~ Source Site | All ~ Source SE | All ~ Dest Site | All v Destination SE | All ~ FTS Server | fts3-atlas.cern.ch + fts3-cms.cern.ch ~ Auth | All ~ Staging | All ~ Bin | 1h ~ Filters  +

Dest Hostname(Tape plots) | All ~ Source Hostname(Tape plots) | All activity | All v

FTS Transfers

~ Transfer plots

Efficiency Transfer Throughput
100% & & & - - & & & & & & 2 o & & & & & - & i g & 100 GB/s max av
= 330dd16ee610a914 9
75% W‘M—WM — e 75 GBYs — 330dd16ee610a914 0Bls 08/s
50% eme 50 GB/s = atlas 547 GBfs 29.5 GBJs
25% 25 GB/s
0% — dteam_aUth'cern'Ch 0 B.lrs . . I I I I I I I I l . l I . l . . I I ems ?-13 GBJ"S 3-58 GB#S
12:00 16:00 20:00 00:00 04:00 08:00 12:00 16:00 20:00 00:00 04:00 08:00 == dteam-auth.cern.ch 0B/s 0B/s
4
Transfer Successes Transfer Failures
200K 40K
= 330dd16ee610a914 max avg v
150K 30K - atlas 267K 19.3K
== atlas
100 K

| ]
e = 20K cms  BOGK 41K
S0K cms 10K
. == dteam-auth.cern.ch 0

12:00 16:00 20:00 00:00 04:00 08:00 12:00 16:00 20:00 00:00 04:00 08:00
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FTS

File Transfer Service

Who uses FTS?

1. Scientific experiments 2. Scientific collaborations 3. Scientific frameworks

and comunities

CMS

ATLAS WLCG
EXPERIMENT Worldwide LHC Computing Grid
ESCAPE
. \)\J ™ ) \ J
.o.',".'.o. . @Jﬁl/\\ CJ
®
el
CS3MESH“EOSC

Belle IT
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Data moved by CERN FTS (2023)

e« 823 Million transfers
 ~1.4 Exabytes of data

Volume Transferred / Number of Transfers

175 PB

150 PB

—
a
el
m

75PB

Yalume Transferred

50 PB

25PB

0B
01jo

ozim 03/m o4fnm
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06/01
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08/01
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10/01

O

11N 12/01

a0 Mil

70 Mil

60 Mil

50 Mil

40 Mil

30 Mil

20 Mil

10 Mil
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FTS

File Transfer Service

== fls3-atlas.cern.ch
== fts3-cms.cern.ch

== fts3-dag.cern.ch

== ftg3-lhcb.cern.ch
== fts3-pilot.cern.ch
== fts3-public.cern.ch

== Transfers [right-y)

total
989 PB
315 FB
8.05FB
42.4 PB
42.7 PB
236PB

823 Mil
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Where to find us?

* Issue tracking: JIRA (ETS / DMC)

FTS

File Transfer Service

@ https://gitlab.cern.ch/fts/fts3

« Code: Gitlab (CERN) => mirrored on Github

@ https://qgitlab.cern.ch/dmc/gfal2

@ https://qgitlab.cern.ch/dmc/davix

 Non-formal communication: ~IT-FTS (Mattermost,
CERN)

« E-mail: fts-devel@cern.ch / dmc-devel@cern.ch
« Announcements: fts3-steering@cern.ch
- FTS Service Managers: fts-ops-forum@cern.ch o

« User support: fts-support@cern.ch / Service Now (CERN)
| GGUS (experiments, WLCG)

cern.ch/fts3-docs/

cern.ch/dmc-docs/
&> cern.ch/fts

« Documentation:

XRootD and FTS Workshop @ STFC UK

Sep 9 — 13, 2024

XRootD and FTS Workshop @ STFC UK

Sep 9-13, 2024
The Cosener's House
Eurcpe/Londen timezon

Q

The XRootD and FTS workshop brings together the XRootD and FTS developers and people from
Academia, Research, and Industry to discuss current and future data access activities as related to the
XRootD framework and to the FTS project

Presentations focus on achievements, shortcomings, requirements and future plans for both XRootD
and FTS projects.

This year we decided to bundle together these two partially overlapping communities. during the
workshop there will be additional sessions focusing on review of backend filesystems, on experiments'
plans for the LHC Run3 data analysis and remote data access, and on support for efficient remote data-
cccccc for non-HEP VOs

https://indico.cern.ch/event/1386888/
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https://its.cern.ch/jira/projects/FTS/
https://its.cern.ch/jira/projects/DMC/
https://gitlab.cern.ch/fts/fts3
https://gitlab.cern.ch/dmc/gfal2
https://gitlab.cern.ch/dmc/davix
https://fts3-docs.web.cern.ch/fts3-docs/
https://dmc-docs.web.cern.ch/dmc-docs/
https://fts.web.cern.ch/
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File Transfer Service
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