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Introduction

e (Questions that will be addressed in this talk :

O

o O O O O

What is Rucio ?

Why do | need a Data Management system ?
What would | gain using Rucio ?

Wouldn’t it be an overkill to use Rucio ?
Who is using Rucio ?

What is the support model ?

e If you have questions during the talk, please ask
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What is Rucio ?

® Rucio is the Data Management system of the ATLAS experiment

® It was built using more than 10 years of experience in Data Management:

O

(@)

Designed from experience from the previous data management system DQ2
Integrate new features and technologies

e Modular, highly scalable, well supported

® Whois using Rucio ?

(@)

Used by ATLAS, AMS and XenonlT

o  Being evaluated by other small and big HEP/Astro experiments (CMS, LIGO, IceCube, LSST...)
o  Rucio community workshop on March 1st-2nd 2018 to present Rucio to more collaboration/scientific
communities
2018-01-23 Rucio - Compass Workshop



http://ams.cern.ch/
http://www.xenon1t.org/
https://indico.cern.ch/event/676472/

Rucio main functionalities

It provides many features (you are not forced to enable all) :

File and dataset catalog (logical definition and replicas)

Transfers between sites and staging capabilities

User Interface and Command Line Interface to allow user to download/upload/transfer their data
Extensive monitoring

Powerful policy engines (rules and subscriptions)

Bad file identification and recovery

Dataset popularity based replication

y

O O O O O O O O

e More advanced features ¢

Rucio can be easily integrated with Workload and Workflow management system
o  With PanDA (>1M files/day)
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ATLAS workflows

- S=i/d4a:£(a:)
e

L)

Generation
Event generator output (EVNT)
Trigger Simulation
Raw data (RAW) l Simulated detector output (RDO)
Reconstruction Reconstruction
Organized Analysis Object Data (AOD) l l Analysis Object Data (AOD)
production At : R
Derivation Derived AOD (DAOD) Derivation
Chaotic Detector : Simulated
analvsis Analysis
y data data
F. Barreiro
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Rucio in ATLAS

® Rucio stores all ATLAS data :

o  Data coming from the detector
o Monte Carlo data
o User data

e Rucio takes care of :
o  Ensuring the replication of files according to the replication policy specified by ATLAS
Replicate the data for other applications (e.g. panda) and for the end-users
Ensure file recovery
Staging data from TAPE
And plenty other things

o O O O
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Rucio main concepts - Accounts

e FEach user who wants to use Rucio needs an account Credentials Rucio Accounts
e There are different types of accounts : user, service,
group barisits
) X509 /
e One user can have different accounts and can use (barisits)
credentials (X509, kerberos token, userpass, ssh) vgaronne
to connect to Rucio X509
o (vgaronne)
® Permissions and quotas are based on accounts
prod
X509
(graemes)
higgs
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Rucio main concepts - DIDs

® The data stored in Rucio are identified by a
Data IDentifier (DID)
® There are different types of DIDs :

o  Files

prod:Dataset1

L S

prod: Containert

pradHugeContainer!

prod: Dataset2

/\

prod:Dataset3

/\

o Datasets : collection of files

prod:File1 prod:File2

prod:File3 prod:Filed

prod:Files

prod:Files

o  Container : collection of dataset and/or container

e Each DID is composed of : °

o Ascope : 25 characters to partition your data, e.g.
datal7, mcl7
o Aname (up to 255 character)

® A name is unique within a scope

DIDs hold a set of basic metadata e.g.

o  Bytes

Checksum (for files)

O
o Number of events
O

Datatype
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Rucio main concepts - RSEs

® Rucio Storage Elements (RSEs) are logical entities of space
o  No software needed to run at the site
o  RSE names are arbitrary (e.g., "CERN-PROD_DATADISK", "AWS_REGION_USEAST", ...
o Usually one RSE per site and storage data class
® RSEs collect all necessary metadata for a storage
o  protocols, hostnames, ports, prefixes, paths, implementations, ...
o data access priorities can be set (e.g., to prefer a protocol for LAN access)
® RSEs can be tagged
o Key/Value pairs (e.g., country=UK, type=TAPE, support=brian@unl.edu)
o  You can use RSE expressions to describe a list of RSEs (e.g. country=UK&type=TAPE)
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Rucio main concepts - Rules and subscriptions

® Replication rules:
o  Describe how a Data IDentifier (DID) must be replicated on a list of Rucio Storage Elements (RSE)
o e.g. : Make 2 replicas of dataset datal5 13TeV:mydatasetname on tier=1&disk=1
o Rucio will create the minimum number of replicas to optimise storage space, minimise the number of
transfers and automate data distribution

e Subscriptions :

o Replication policies based on Data IDentifiers metadata, for Data IDentifiers that will be produced in
the future
o e.g. : Make 2 replicas of datasets with scope=datal5 13TeV and datatype=AOD on tier=1&disk=1
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Search DIDs & show details

https://rucio-ui.cern.ch/search?scope=user.bdouglas&name=undefined

ATLAS Rucio Ul Monitoring userbdouglas Using account: tbearman Other Monitoring
You are here: Search [All DIDs in scope user.bdouglas] Rucio Version: 0.2.11
Show | 10 j entries Search: | dataset

Type DID 4 Parent

DATASET user.bdouglas:user.bdouglas.0226201326.408875.1ib._002231

DATASET user.bdouglas:user.bdouglas.0401160328.393826.lib._002233

DATASET user.bdouglas:user.bdouglas.1224161342.665999.lib._002200

CONTAINER user.bdouglas:user.bdouglas.GRIF-IRFU_PHYS-TOP-datasets-to-possibly-

move-040CT11-0836
user.bdouglas:user.bdouglas.mc14_8TeV.117050.PowhegPythia_P2011C_ttbar.recon.

DATASE] AOD.e1727_s1933_s1911_r5591_tid01494881_00_der1412624703
user.bdouglas:user.bdouglas.NIKHEF-ELPROD_PHYS-
CONTAINER TOP_datasets to_move_150ct12_1212
DATASET user.bdouglas:user.bdouglas.physics_Egamma.SMWZd3pdExample.NTUP_SMWZ 14
06_m991_p716
DATASET user.bdouglas:user.bdouglas.physics_Muons. SMWZd3pdExample. NTUP_SMW.Z.1406
_mg91_p716
DATASET user.bdouglas:user.bdouglas.rucio_cache_test.26Sep14_1630
DATASET user.bdouglas:user.bdouglas.testds_10Nov14_1519
Type DID Parent
Showing 1 to 10 of 31 entries (filtered from 21,975 total entries) Previous 1 2 3 4 Next
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https://rucio-ui.cern.ch/search?scope=user.bdouglas&name=undefined

WebUI: Data Discovery, details, transfers, etc.

https://rucio-ui.cern.ch/search?scope=user.bdouglas&name=undefined
Search

ATLAS Rucio Ul Monitoring Using account: tbeerman Other Monitoring

ATLAS Rucio Ul

Monitoring Reports Using account: tbeerman Other Monitoring

tress_test_t2, Replicating]

You are here: Account Usage

Rucio Version: 0.2.11

Rules pert-egamma
me D 842
_— ——— Show 10 j entries Search:
DATASET us e
1048
Name “ Creation Date Locks OK Locks Replicating Locks Stuck
> perf-idtracking
DATASET i O g -utomati_SUEMIEO g, 0g Feb 2015 04:33:16 UTC 156 4 [}
DATASET us z‘z‘;g’;ﬂf“ automatix_Seam.eco ey 04 Fen 2015 03:32:33UTC 152 8 0 e
4
CONTAINER US  stepld 19099.aulomati SeAMe%0. e, 04 Feb 2015 01:24:29 UTC 152 8 [ — 55
; pert-muons NN 245
mt — 03
s;‘;;‘ f“ﬁ’“““’m“’*s"“m 7820 Tue, 03 Feb 2015 08:46:43 UTC 153 7 0
= |k I 5o
b pert-tau - I . 0:S
DATASET AC oy 04 uIomatX_SUEMLIECO. o, 04 Fob 2015 03:45:57 UTC 122 ) [ I — 1,715
b —
:‘Z’Sg’s‘ﬁm 30.automatix_siream.reco. 10 3 feb 2015 16:29:32 UTC 148 12 0 ————— T
us ESD. — ;)7
CONTAINER TC 15 utomatiX SEaM IO rq, 0g Feb 2015 01:40:38UTC 149 11 [} o
Dhys-exotics I 5|
T
) 5;%‘2(‘;2""’““’"‘”"’5(’”‘" 7eCON Tue, 03 Feb 2015 04:56:29 UTC 146 14 0
EsDS6 122
DATASET phys-gener 15
DB S)e020auiomatx Seamecon ey, o4 Fen 2015 080750 UTC 81 7 [ a
i — s
R us :‘Z’Sg‘;n[’as% automatix_Sream.feco \oq o4 Feb 2015 03:26:46 UTC 135 25 0 phys=hi 479
AS ! 648
" Neme Creation Date Locks OK Locks Replicating Locks Stuck —i
) ) ohys-higs BN .2
DATASET U Showing 110 100f 1,969 entries Previous 1 2 3 4 5 .. 197 Next 3085
7
ohys-sm N . 5
DATASET us 3,084
©2012-2015 European Organisation for Nuclear Research (CERN) Wed Feb 04 2015 13:10:05 GMT=0100 (CET) . 573
Type e phys-susy | 7.1 1
3,485
— 3
. i : ; prys-top  —— 1952
Showing 1 to 10 of 31 entries (filtered from 21,975 total entries) 257
0 250 s00 750 1000 50 100 1750 2000 2250 2500 2750 3000 3250 3500 3750

© 2012-2015 European Organisation for Nuclear Research (CERN)

I Available Quota MM Used Space Il Free Space
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https://rucio-ui.cern.ch/search?scope=user.bdouglas&name=undefined

Rucio demo : WebUI



https://docs.google.com/file/d/1nAST63oKo_tKtf89--haZYtBH-pwDWVg/preview

Rucio demo : CLI



https://docs.google.com/file/d/172vK6W38XG8l7H6LsLLeLYsG-ITKHuXa/preview

Why using an advanced system like Rucio ?

e Automation of some tasks :
o  Staging:
m  Panda asks Rucio to stage a dataset from TAPE
m  Rucio takes care of the staging and send a notification to Panda as soon as the files are on DISK
o  Data distribution :
m If you plan to operate more than one site, you can specify to Rucio what type of data you want
to replicate outside CERN
o  File recovery:
m If you lose data on one site (e.g. TAPE damaged), Rucio can automatically recover it from
another place

e Wellinterfaced with PanDA
® Easy access for the end-user to their data
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How easy is it to deploy/maintain Rucio ?

® A lot of work was done during the last months to ease the deployment of Rucio.

e Two deployment models possible :
o Based on openstack infrastructure + configuration management via puppet
m  Current deployment model for ATLAS at CERN
m  ATLAS puppet templates available and can be reused by another VO
o  Based on Docker + docker-compose or Kubernetes. Being evaluated by ATLAS.
m  Should be even simpler than the previous model

e In the future, there might be the possibility to get Rucio as a Service
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Rucio in ATLAS

Backend:[OracIe, ~1B files/340 PB, ~120 sites, 3000 users ]

Big instance
e ATLAS DDM central team operates with only 2 FTEs + shifters
o Identify problems and communicate with the sites Edast Transfer Volume
2017-01-01 00:00 to 2018-01-01 00:00 UTC
o  Provide feedback to Rucio developers (ops driven de ~ 12:5°1 '
o  Provide user support T 1o
o  Evolve the replication policies (e.g. number of :
a 7.5P 1
o  Configure and run Rucio services 8 II.I l
o 5P - -l.'l- lll
5 i | entlinals |
E 2spL L | E!§= : lll B =gi
II-lll|I-lII“III'II“IIIIIII“III

Activities
[0 Data Brokering M Data Consolidation [ Production Input Production Output
B8 T0 Export M User Subscriptions 10 OTHERS
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Alpha Magnetic Spectrometer (AMS)

Backend:[l\/lysql, ~ M files, ~10 sites,]TW (ASGC) collaboration
Medium instance
Distributed Job Management (DJM)

Web Interface

Beta

Data Management

Rucio query DDM, assign job
stz Web Interface Upload DeleteDownload Detach Search
DJM cu
registering outputs & tworiguserchwy ¢ S ©Acd~ @  qiDownioad apGetlink S Detach | Search Patter
by ID service when Mobile App =
job is done Virtual Queues - D g serches
—— 250t P
managing remote t receive & update ey Get lmk
3 > job status N SobOulpul - -
storage to storage .. -
-?rnnﬂnr q : constantly L 8 Looromied 20 Ta0asiarosense Direct Links
.. - B ddd_20160620054237 Jog.tgz s
— 4 LogForddd_20160620054551_006200545 conazst e
ARC & H’iI'(E,o&nd.or 3 Log 20 )65152_00620
run jol M I 2t :
report job pilots pull jobs DIM scheduler 3 LogForsssss_20160620065741_006200657 soeva- [EERR
s status to DJM 1\*. 1 & New_container2
CEPH ARC & HTCondor < B o
D run job & Factory — 3 outsh
“;:P:';‘nlg‘; submit pilots  eeess REiE0RRRRSETAIS o ig
u A N
to chosen sites Drag’ to attach

Distributed Storage A - based on site

information

DICOS Web Interface © ASGC 2015 | license

Distributed Storage B
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€

XENON

XENONI1T

Backend:[l\/lariaDB, ~K files, ~10 sites,] collaboration with University of Chicago and

Matter Project

Stockholm Small instance Boeusllas [
Midway (1 & 2)| analyzed by Hax AR
{Chicago) O g!uc{o Storage
T~ ement
Data Fl Size: 92 TB " O Tape
XenonlT Stash/Login a Raw Data
DAQ (Chicago) — Rucio transfers
Size: 200 TB (simultaneous)
l — Tape upload
NIKHEF {download)
xelt-datamanager WAroterdar)
— Ruciax upload
Size: 200 TB (download)
/data/xenon/raw/ Riclo
: Processed Data
__| * Size: 50 TB Server IN2P3
+ Data buffer: (Chicago) {Lyon) — Cax
DAQ = » Upload % Size: 200 TB
‘g
Buﬁ‘cr é not yet used Welzmann
* Size: 50 TB : (Isrzel)
. . . — + Buffer for Rucio -
—Documentation & Installation notes: = Tape Backup | iae: 80 TB
. . @ + Buffer for Tape (Stockholm)
e Rucio Installation Notes = upload Size: 5.6 PB ]

e Xenon1T/MWT2 Installation Notes
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https://docs.google.com/document/d/1K7wCrF1RPHYrxgbKhUhP3zO4Qhftsr8J-o82-hzMYVQ/edit?usp=sharing
https://docs.google.com/document/d/1Q9nKsc8sgHMiAbzov2clN4toQgjlBzK-C7B6ZJteFTY/edit?usp=sharing

Support

e Support provided by the Rucio team
e Toreachus:

O  rucio-dev@cern.ch : Only developers

o  https://rucio.slack.com/messages/#support/ : All developers are on it + many people of the other VO

using or evaluating Rucio (~33 people). This is the recommended way to ask for help
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mailto:rucio-dev@cern.ch
https://join.slack.com/t/rucio/shared_invite/enQtMjk2MTY4NzA2MjU4LTcxOWJlMDBiOTJiZjAzZGNmODkzNmE0ZjU5NDQ4YTRjOGYzYThmM2JjNTdlOWI4MWExNjc2N2E2MWIwMzZjYTA

Conclusion

Rucio is not only dedicated to big collaborations, but can also serve smaller ones

Can simplify/automate some operations
Close integration with Panda
Easy interface for the end-users to access data
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More information

Website
Documentation
Repository

Continuous Integration
Images

Online support

Developer contact

http://rucio.cern.ch

https://rucio.readthedocs.io

https://github.com/rucio/ O

https://travis-ci.org/rucio/
\;‘A}i‘}

https://hub.docker.com/r/ruc/*

docker

https://rucio.slack.com/messages/#support/ !;

rucio-dev@cern.ch
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http://rucio.io
https://rucio.readthedocs.io/
https://github.com/rucio/
https://travis-ci.org/rucio/
https://hub.docker.com/r/rucio/
https://join.slack.com/t/rucio/shared_invite/enQtMjk2MTY4NzA2MjU4LTcxOWJlMDBiOTJiZjAzZGNmODkzNmE0ZjU5NDQ4YTRjOGYzYThmM2JjNTdlOWI4MWExNjc2N2E2MWIwMzZjYTA
mailto:rucio-dev@cern.ch

