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Running jobs
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Done Jobs [Number]

Job Contribution (lastyear

Average running jobs
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Storage Contribution

AliEn name Size Used Free Usage No. of files Type Size Used Free Usage

ALICE:FZK:SE 1694PB 1256PB 449278 74.11% 26751467  FILE | EENEIEERE :.456re 75.98%

ALICE::GSI::SE2. 550 TB 236.6TB 313.4TB 43.02% 378,429  FILE 3.184PB 4.108PB 1.076 PB 79.24%‘

ALICE:FZK:TAPE  640TB 2858 PB - 1501524 FILE 6404TB 564.9TB

Total size:
+ GridKa: 2.7 PB Disk SE (0.7 PB tape buffer included)
» xrootd infos not correct:
- every redirector reports full disk space of all new servers
- can probably be fixed in config
* GSI: xrootd shows the capacity of the complete Lustre cluster.
» Can this be limited to the size of a directory or some quota space?
+ 3.3 PB disk based SE (ALICE total: 23 PB)
» 660 TB disk buffer with tape backend
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Karlsruhe Insttute for Technology (KIT)

Founded on October 01, 2009

merger of Forschungszentrum Karlsruhe (FZK) and

Universitat Karlsruhe

“FZK” is still being used as a site identifier in ALICE
~9,500 employees and ~24,000 students
Budget (2013) : ~800 million Euros



GridKa Tier-1 Center

Hosted by SCC(Ste1/nbuch Centre for Computmg)

The larges/t Tier-1 clenter in WLCG

/]

also supports non-LHC experlments

Avallable resources in 2()13

135kHSb6111 PBldISk 17 PB tape storage

HEI)S EC

%W W; i

2.7/5.25 PB (disk/tape) for ALICE




Jobs at GridKa within last year

Running Jobs
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Efficiency [%]
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ALICE Job Efficiency at GridKa

Jobs efficiency (cpu time / wall time)

N

Average job efficiency: 76%

| Mar

Firewall upgrade has been done (on 24th of July, 2013)
New FW is able to cope with 10 Gb/s throughput
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fw-kit-gridka - Traffic - GridKa-inside
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B Outbound Current: 782.98 M Average: 1.38 G Maximum: 7.13 G

Before that, ALICE jobs reading from remote SEs were affecting other experiments due to limited FW capacity:.

Remote data storage will not atfect site performance anymore

ALICE jobs still read frequently from remote SEs, though, which may bring down the job efficiency



GridKa Storage

« XRootD based SE works well and is heavily used
« 17 PB of data have been read from FZK::SE last year
+ FZK:TAPE is almost not used anymore

Aggregated network traffic per SE

732.4 MBJs | " Series  Lastvalue Min Avg Max Total
z 1. WFZK:SE  1008MB/s 0.834KB/s 2838MB/s 1852GBis 852.5TB
=z 488.3 MBs | 2. WFZK::TAPE 2695KB/s 19.86B/s 8264 MB/ls 1463MBis 248 TB
o Total 10.34 MBIs
F 2441 MB/s -
0BJs ad e ada
2.146 GBJs - Series Last value Min Avg Max Total
T 1. B FZK::SE 275.7MB/s 0.759KB/s 577.3MB/s 4891GB/s 16.94PB
‘ 2. BFZK::TAPE 500.7 KB/s 36.28B/s 4.465MB/s 192 GBis 134TB
it Total 276.2 MBIs 581.7 MBIs 17.07 PB
1431 GBJs
5
)
o 1.192GB/s
5
F 976.6 MB/s
732.4 MBJs
488.3 MB

» FZK::SE a FZK:TAPE




XRootD Architecture at GridKa
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Disk Storage : 2.16 PB
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XRootD Architecture at GridKa
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XRootD Architecture at GridKa

Disk buffer: 660 TB

Tape Storage : 5.25 PB




Various Points of Interest

2 lilv6
» GridKa internal test ongoing (dCache and FTS3)

» willing to provide a testbed for ALICE services

“ ALICE requested trade of tape to disk:

» No major hardware change planned within the next 2 years

» This is not feasible at the moment due to limited budget



ALICE Requirements at GridKa

% 25% of the T1 requirements!

DISK TAPE

FIEPSPEC 06 PB e

30k 27 53
2015 30k 3.9 25
2016 40k 4.7 39
2017 525k 5.5 4.9

* numbers are not yet final



Table of Contents

+ Qverview
+ GridKa T1
+ GSIT2

+ HHLR-GU

+ Summary



Gesellschalt fiir Schwerionenforschung mbH (GSI)

* Dedicated to heavy-ion research

* Located in Darmstadt

* Employs about 1,000 people



GSI: anational Research Centre for heavy 10n research
FAIR : Facility for lon and Antiproton Research ~20138

* GSI computing today
» ALICE T2/NAF/HADES
- ~10,500 cores

- ~ 6.7 PB lustre
- ~9 PB archive capacity

FAIR

+ FAIR computing 2018
» CBM/PANDA /NuSTAR/APPA /LQCD
- 300,000 cores
- 40 PB disk
- 40 PB archive

(view of construction site)



FAIR Computing: TO/T1 MAN & Grid/Cloud

X MAN : Metropolitan Area Network

X 1Tb/ 7

b/s 2
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GSI1 Grid Cluster — Present Status

Hera Cluster:
5.3 PB

Eustre Cluster:
1.5 PB




Jobs at GSI within last year

% software distribution has been switched from BitTorrent to CVMFS on Nov. 2013

Running Jobs
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Traffic IN

Traffic OUT

GSI Storage Elements

ALICE::GSI::SE has been phased out in Dec. 2013
ALICE::GSI::SE2 is now the production SE at GSI
» 2 x 10 Gb interface connected: one to LHCONE, the other to LNET routers (Lustre cluster mounted)

»  LFN names are also stored as symlinks: usable in a transparent way for local users

Remaining issue

» “successful” 0-byte transfer from remote sites (USA, Russia and Asia) to Ixalisel: under investigation

S537.1 MB/JSs -
488.2 MB/s
4395 MB/JSs -
390.6 MB/Js -
241.8 MB/Js -

292 MBJs

2441 MB/Js -
195.2 MB/Js -
146.5 MB/Js -
97.66 MB/JSs -
48.83 MBJs
O BJrs

241.8 MB/Js -
2932 MBJ/s -
2441 MB/Js -
195.2 MB/Js -
146.5 MB/J/s -

97.66 MB/Js -

48.82 MBJs
O BJis

! Mar !

Apr

Aggregated network traffic per SE

il

112 MB/s
1.745 MB/s
113.7 MB/s

Avg
72.97 MB/s
4.963 MB/s
77.93 MB/s

Traffic IN
Series Last value Min
1. M GsSI:SE2 18.45 MB/s 0.183 KB/s
2. M GsI:SE 364.4 KB/s 7.152 KB/s
Total 18.81 MB/s
| Traffic OUT
|
Series Last value Min
1. B GsI::SE2 17.77 MB/s 76.35 B/s
2. I GsI::SE 11.36 KB/s 81.22 B/s
Total 17.78 MB/s
] Jul ] Aug ] Sep ] Oct ] No:rl ) ] LDec ] Jan | #E
2013 ! 201

|» GSI::SE2 & GsI::SE|

Max

8.703 GB/s
215.9 MB/s

Max

6.681 GB/s
495.2 MB/s

Total
3.284 PB
42.06 TB

3.325 PB

Total
2.14 PB
119.6 TB
2.257 PB



GSI: Next Activities

+ Fix pending issues

* Include the big GSI compute farm (Prometheus) in ALICE Grid
» so far, grid jobs run only on the small cluster with open network connection

» Prometheus is based on Infiniband and is principally closed to/from the
outside world

+ Plans for IPv6

» new firewall will be brought in operation (probably 6 months from now)
»after that, introduction of IPv6 is planned

- including all needed tests and planning, at least another 6 months

@8 » IPv6 not before Spring 2015



ALICE Requirements at GSI

- 20% of the T2 requirements (including NAF) %1 core ~ 12 HEPSPEC06

HEPSPECO06 # of cores PB

7k* / 40k 583* /3,333 0.55%/2.8
2015 7k* / 40k 583 /3333 0.55%/4.5
2016 48k 4,000 0.2

2017 54k 4,500 6.14

¥ numbers are not yet final *: pledged resources for GSI T2
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HHLR_GU

(Hessisches Hochleistungsrechenzentrum Goethe Universitit)
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Frankfurt TRANKFURT AM MAIN

I CSC Home CPUIGPU cluster "LOEWE-CSC"

® Cluster Performance:
I CSC Clusters o CPUs performance (dp): 176 TFlop/s (peak)
GPUs performance (sp): 2.1 PFlop/s (peak)
GPUs performance (dp): 599 TFlop/s (peak)
LOEWE-CSC P P Prs P
I Cluster performance HPL: 299.3 TFlop/s

Quickstart

FUCHS :

® Hardware:
SCOUT © 832 nodes in 34 water-cooled racks,

o 20928 CPU cores plus 778 GPGPU hardware accelerators,
Ancient Clusters © 56 TB RAM and over 2 PB aggregated disk capacity,
o QDR InfiniBand interconnects,
O parallel scratch filesystem with a capacity of 764 TB and an aggregated
bandwidth of 10 GB/s.

ACCESS

I Master Program ® [nstalled in late 2010 on Industriepark Héchst.

I Research Groups

| People @ CSC




HHLR_GU: ALICE Setup (up to now...)

800 Mb to Internet

>

+ 1,200 cores (now 600)
exclusively for ALICE

“ Job Submission System:
Slurm

Central Fraunhofer

Cluster File System
(100 TB for ALICE)

+ for this the native AliEn

Slurm interface has been
ALICE VOBOX reactivated (A. Montiel
Gonzalez)

Currently in Maintenance!!



Jobs at Loewe CSC

= Stable operation until January 2014
+ Computing centre is being restructured

+ HHLR-Loewe CSC will be in maintenance up to May 2014 !!!
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Storage at Loewe CSC

Traffic IN

205.1 MBJs -
195.3 MBJs -
185.5 MBJs -
175.8 MBJs -

166 MBJs -
156.2 MBJs -
146.5 MBJs -
136.7 MBJs -

127 MBJs -
117.2 MBJs -
107.4 MB/s -
97.66 MB/s -
87.89 MBJs -
78.13 MBJs -
68.36 MBJs -
58.59 MBJs -
48.83 MBJs -
39.06 MBJs -

29.3 MBJs -
19.53 MBJs -
9.766 MBJs -

0B/s

68.36 MBJs -

Aggregated network traffic per SE

Traffic IN
Series Last value Min Avg Max Total
1. B HHLR-GU::SE 2355MB/s OB/s 18.17MB/s 271.3MB/s 4827TB
Total 2.355 MBis 18.17 MBIs 482.77TB
I
Traffic OUT

Series Last value Min Avg Max Total

1_. B HHLR-GU::SE 1329MB/s O0B/s 17.32MB/s 2884 MB/s 460.1TB

Total 13.29 MBIs 17.32 MBIs 460.1TB

n HHLR-GU::SE




HHI.R-GU: Status and Plans

# Currently HHLR-GU is undergoing major restructuring

» new nodes will be added and storage will be restructured

» maintenance up to May 2014

“ Up to then plan will be made

+if and how the centre will be re-integrated into ALICE Grid
* Contribution of HHLR-GU is voluntary

» goes on top of resources pledged by GSI

* No plans for IPv6 yet
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Summary

* (German sites provide a valuable contribution to ALICE Grid

+ Operation stable and continuous.

»thanks to the centres and to the local teams !
* New developments are on the way

+ FAIR will play an increasing role (funding, network
architecture, software development and more ...)



