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Project started in 2010
Licence free

Simple and scalable solution
Easy to operate

In-memory namespace
Secure access (krb5, gsi)
Quotas (user/group)
Network RAID (RAIN)
Tuneable QoS

Dev&Ops in CERN/IT-ST
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EOS Service at CERN

Instance: All ~

Total Space Number of Files Number of Directories Current Readers Current Writers

142PB 721 M 64M 314K 58K 165K

e NONDAN e L

Read Throughput I/O Rates Write Throughput
150 GBps

125 GBps

24.7 - 10.1

75 GBps

G GB
pPsS .. PS
0Bps T —————— 0l
16:00 20:00 00:00 04:00 08:00 12:00

...and we just received 60 PB to be added to the system!




Commodity Hardware

- Uniform storage for all our services
- Profiting from economy of scale
- System Unit:
- 8 physical cores (16 virtual)
- 64/128GB of RAM
- 2x disk-tray of 24x 6TB HDDs
- almost 290 TB raw building block unit




EOS Service at CERN
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One instance per LHC Experiment
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LHC Data Taking (Run 2)
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LHC Data Taking (Run 2)
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Data Rates

during Run2

ALICE NETWORK USAGE (B/S) @ o ATLAS NETWORK USAGE (B/S)
® £0S0ut @ EOSIn per 5m | (247784 hits) ® EOSOut ® EOSIn per 5m | (419480 hits)
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CERN-EQOS in the ALICE Grid

Total server traffic
4.883 GBJs
2.441 GBJs

0BJs
61.04 GB/s

58.59 GBJs
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34.18 GBJs
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29.3 GBJs
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19.53 GBJs
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14.65 GB/Js
12.21 GBJs
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7.324 GBJs
4.883 GB/s
2.441 GBJs
0B/s

Traffic IN (write tc

Traffic OUT (read from)
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Wigner Computer Centre

Total Traffic to/from Wigner
100 &
0 W

-100 &
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2 independent 100Gb/s links
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[root@lxbsel5c@6 ~]# ping p@515 A £

PING p05153065491511.cern.ch (188. ) 56(84) bytes of data.

64 bytes from p05153065491511.cern.ch (188.185.224.50): icmp_seq=1 tt1=5 time=22.0 ms
64 bytes from p05153665491511.cern.ch (188.185.224.50): icmp_seq=2 ttl=7p time=22.1 ms
64 bytes from p05153065491511.cern.ch (188.185.224.50): icmp_seq=3 tt1=® time=22.1 ms
64 bytes from p05153065491511.cern.ch (188.185.224.50): icmp_seq=4 tt1=58\time=22.1 ms

/) Waiting for the deployment of the third 100Gb/s link



EOS across two sites
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R&D - EOS World-Wide Deployment
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R&D - EOS World-Wide Deployment
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[root@pe5151113837349 ~1# ens s =t -/eds/ Py
rwxrwsr— 1 root roat .Nov @5 12:13 asia T -2 R
rwxr-=xr-x 1 root Sep @8 15:43 australia i -
rwxrwsr—+ 1 daemon Sep 28 10:11 dualcopy
rwxrwsr— 1 daemon “25 13:52 eurape — -
rwxrwsr=¥ ¢ “ 1 'root Pz t92°13:59 triplecopy .
[root@p@5151113837349 ~1# Jaustralia - N
rwxr=xr—+ 1 daeman g 1 8ep 25 13:52 melbourne
rwxr=xr-x 1 root . 3 Sep @8 15:43 proc n o ot
[root@p@85151113837349 Jeas/europe =
rwxrwsr— 1 daeman Lon @ Sep 25 13:52 budapest Ocean - i e
rwxrwsr—+ 1 daemon @ Sep 25 13:52 geneva AR
[root@p@5151113837349 ~]# eos 1s -1 /eos/asia Mot Gamticl SRR ronn
rwxrwsr— 1 daeman root @ Nov @5 12:13 taiwan .
root@p®5151113837349 ~]# %
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R&D - EOS World-Wide Deployment

Norwegian| Sea
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rwxr-xr—+ 1 daeman
rwxr=xr-x 1 root
[root@p@5151113837349
rwxrwsr— 1 daeman @ Sep 25 13:52 budapest Ocean
rwxrwsr—+ 1 daemon @ Sep 25 13:52 geneva
[root@p@5151113837349 ~]# eos 1s -1 /eos/asia
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root@p®5151113837349 ~]#
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R&D - EOS World-Wide Deployment
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R&D - EOS World-Wide Deployment
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R&D - EOS World-Wide Deployment
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R&D - EOS World-Wide Deployment

Ocean

Network data path

Indian

Ocean

- Streaming performance good
- possible problems in case of packet drops (tcp window)
- tcp settings could be optimised

w - Latency in read hidden by the read-only NS

CERN

2 - Latency in write to contact the read-write NS
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What is CERNBox ?

CERNBox provides a cloud synchronisation service

Available for all CERN users (1TB/user)

Synchronise files (data at CERN) and offline data access
Easy way to share with other users

 All major platforms supported d0).
« Based on ownCloud integrated with EOS ownCloud

010110
110011

Physical Storage [

20



Bring data closer to our users: CERNBoXx

@ CERNBox

Select a remote destination folder

v % CERNBox
Create Folder

» [ alice
» [ atlas
» [ cms

» [ 7 engineering

Refresh

» [ 7] experiment
» [ Ihcb

» [ project

» [ public

» [ scratch

» [ user
» [ home

|eos

Cancel Go Back m

—
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CERNBoXx Architecture

https, webdav
Sync Client

Web Access

® Direct Data
Access

FUSE, xroot,
gridftp, http, S3

OC Shares ’

QVWP)
ownClou
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Avalilable Access Methods

@ cernbox.cern.ch/index.php/apps

All files +* CERN New | 1
Shared with you Name & Size Modified
Shared with others
@ CePHTraining 6 days ago
Shared by link
| CERN Templates 17 days ago
=y
Deleted files
CHEP2015 17 days ago
= ys ag
(@ eos A hs ago
=

£05-0.3.49-beryl 47MB

-Web Access -

B

oM ago

Shared

] cernbox.cern.ch a |

©) WebDAV

Ho

"I 0°H

castor_statistics.png

CERN

debug

download

0s_all_geot

os-passwd.sh

SAMBA

FUSE

% Account

4 Activity
O General

’; Network

Account to Synchronize
£, Connected to https://cernbox.cern.ch/cernbox/desktop as den

cernbox E
Remote path: home C
C:\Users\denise\cernbox\ C
o
Storage Usage Account Maintenance

Edit Ignore
Modify Ac

Currently there is no storage usage
information available.

Sync Client

(xroot, http, s3, ...)
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EOSUSER/CERNBox Numbers

EOS offers “virtually unlimited” cloud-storage for our end-users

Users 5612
# files 83 Million
# dirs 11 Million

1TB/user
Used Space 173 TB
Deployed 1.3 PB

Space

CERNBox users O Last 1 year
6.0K 150
50K
100
40K
50
30K
20K 0
2015-10 2016-1 2016-4 2016-7
== Registered users Weekly increase

Engineers  Physicists

Services &
Administration




EOS/CERNBox HTTP Operations

140 Hz

Weekly Cycles
== Some Peak

Requests VN
100 Hz at 1 1Z

CERN
end-of-the-year
closure
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== Http-DELETE Avg: 0 Hz == Hitp-MKCOL Avg: 0 Hz == Http-GET Avg: 2 Hz == Http-PUT Avg: 3 Hz Http-PROPFIND Avg: 37 Hz
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Nov 2015: Geolocation Active Users




Dec 2015: Geolocation Active Users




Future Home Directory (SHOME)

webdavy,

CERNBox + EOS scenarios
end-user files and sharing
project spaces

physics analysis

future home directory

Batch Service
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Summary and Outlook

- EOS provides a very flexible platform for a large community
integrated in Tier-0 workflow by ATLAS & CMS
more than 6k users storing data today

- Demonstrated unprecedented scalability

largest low-cost HEP storage installation site today
« almost 200 PB and 50k disks

- Strategic direction for CERN based disk storage
for physics data (user/group/grid)
as ‘new-style’ home directory via CERNBox

C\Efﬂl ‘ 29
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