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Map of German Grid
sites
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O contribution (last year)

Average running jobs
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Storage contribution

AlEn name Size Used Free Usage Mo. of files Type Size Used Free Usage

— [ e —n

ALICE::GSI::SE 224 TB 271 TB - 121% 3,874,975 FILE 253.87TB 223.3TB 30.47 TB 87.99%|
ALICE::GSI::SE2 1.7 PB 18.57 TB 1.952 PB|  0.921% 60,729 FILE| 4845PB 2.373PB  2.47 PB 48.99% |
ALICE:!HHLR_GU::SE 100 T 1184 TB - 1184% 5,606,258 FILE - - - -

m 1 - 1 1
ALICE::FZK::TAPE 640 TB 2.812 PB - 1745134 FILE 232978 191.9 Te | EENEERE £2.42%

Total size:

. (GridKa: 2.3 PB Disk SE and 0.7 PB tape buffer — xroot infos not
correct)

3.1 PB disk based SE (ALICE total: 32 PB)
700 TB disk buffer with Tape backend
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LCG Tier-1 CPU (HS06) Disk Tape

2013 777PB  1068P8 Tier-1: GridKa

CPU HSO6

W Canada

m France

o Germany

M ltaly

® Metherlands

® Mordic

M Republic of Korea

106575

M Spain
m Taiwan
m UK
muUsA
musA

GridKa is the largest Tierl in WLCG and
provides about 15% of the total T1 recources

CPU (HS06) %WLCG  Disk %WLCG  Tape % WLCG
30000 25% 27PB  25% 52PB 25%
39875 12.5% 4.1PB 12.5% 50PB 12,5%
16500 10% 26 PB 10% 50PB 10%
18370 16.7% 1.4PB 16.7% 1.1 PB 16.7%




Walltime und nominelle Werte im Vergleich
aulten: nominell - innen: Wall-Time

usage statistics

m Alice

m Atlas

m Auger

® BaBar

mEelle
CDF

» CMS

B Compass

m DO

mLHCh
Sonstige

(Jan-Apr 2013)

Centre is well used.

Largest shares; LHC experiments,
(ALICE and ATLAS alone > 50%)

ALICE and ATLAS
are using roughly their
nominal share.
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- Batch Submission
grated to WLCG VO-BOX

tched from PBSPro to UniVa GridEngine

during PBS usage cluster had to be devided into 2
sub clusters.

- GE Is able to manage to whole cluster

Fair share values are computed daily. Current
values for ALICE: about 30%

* This computes to 5100 jobs

_— There is a communication problem among the
¢ Wns

. will be upgraded to SL6 this year



ning Jobs [Mumber]

Run
i

" Jobs at GridKa within
last year

ncurrent jobs: 9922

mber of jobs: 4009

Running Jobs

srage last month: 5500 :-)
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* ALICE Job Efficiency

Job eff. HepSpecO6 All files Local files Remote files
§rZk - ogyy B477files 6189 (95.55%) 288 (4.447%)
it w : ' 1.319 MB/s 1,382 MB/s 0.528 MB/s

CERN FZK LBL NDGF CATANIA
EOS SE SE DCACHE SE
[ 1(0.015%) 6189 (95.55%) 1({0.015%) 164 (2.532%) 8 (0.124%)
i 1.161 MB/s 1.382 MB/s 0.101 MB/s 0.469 MB/s 0.329 MB/s

- Firewall upgrade in calendar week 28

— new FW should be able to cope with 100 Gb/s
throughput

— remote data storage will not affect site performance
anymore



- LHCOPN (CERN, CCIN2P3,

" CNAF, SARA, ..): 10 Gb/s o
HCONE: 10 Gb/s

serman research network X-Win: 10 Gb/s
Prague (dedicated): 1 Gb/s

an (dedicated): 1 Gb/s

Gb/s total bandwidth

R-inet-WR

10GE Interlink GridKa/X-Win (DFN)

Dante/Geant
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Via R.net-WR

GridKa Backbone

GIS I

GridKa network setup
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GridKa storage

ed by a factor of 3 since last

Aggregated network traffic per SE

Series Last value Min Avg Max Total
= 48E.3 MEBJs
= 1. BMFZK::5E 11.4 MBfs 2.628 KBfs 34.81MBfs 2.093GB/s 1.0z PB
% 244.1 MBJs - 2. BFZK::TAPE  20.07 MB/s 19.86B/s 2399 MBfs 5699MB/fs T20.1TB
[ .
o Total 31.48 MB/s 58.8 MB/s 1.723 PB
4] Eis
2.623 GBE/s
2.384 GB/s
2.146 GBJ's
Series Last value Min Avg Max Total
1.907 GBs | 1. MFZK::5E 1.031 GBfs 1407 KB/s 6&26.4MB/s 4.891GB/s 1B836FB
2. BFZK::TAPE 352 KB/s 3626 B/s 6433MB/s 5351GEB/s 1.885FB
1.669 GEjs | Total 1.032 GB/s 690.8 MB/s 20.24 PB
|_
o 14316GBfs
=
=
M 1152 GB/s-
I=
876.6 MEBJs -
7324 MBJs |

o FZKGSE m FZK:TAPE




WG XRootD Architecture at
GridKa

=

| ‘ ‘ | | | ‘
e ) ) e () )
o -

(DISK::SE)
2.3 PB




ATy

Various points of
(and 2 redirectors) were Interest

1 by more powerful machines
‘'space increased to 2.7 PB
ne borrowed 0.5 PB from 2011 still
. needs to be paid back
till trouble with writing via redirectors to the




GridKa (25% of the T1 requirements)

CPU Disk Tape
KHEPSPECO06 PB PB
27,5 8625 B
32,5 275 i 8,7
40 BI8256+ <. 12,2

40 3,825 12,2
40 3,825 12,2

Requirements at GridKa T1

ALICE® | Computing Board | 18/03/2013 | Y. Schutz

194



Overview
Gridka T1
GSI T2

HHLR-GU
Summary

Table of contents



-'il":’l-- .
_-':H_ﬁ ‘# 'ﬂ'.‘ L

;;Eloys about 1000 people




entre for heavy ion research
and Antiproton Research ~2018

~ ~14000 cores,
- ~5.5PB lustre
.~ 9 PB archive capacity

A"\ sIS100 EH
N

"\ Super-FRS

2018

DG Bauwerk

open source and community software
budget commodity hardware

support different communities

scarce manpower



GUTENRERGx
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1Tb/s

/T1 MAN & Grid/Cloud

LTI
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| ALICE=GsSi:SE::
xrootd
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@GRID

© ALICE::GSI::

Icarus cluster:
100 nodes/1600 cores

Hera Cluster:
5.3PB

Grid Engi
08 ERBUNE e Lustre Cluster:

1.5PB



PROOF on Demand (PoD)

PoD server management PoD Agent PROOF workers monitor

Job Manager plug-in system
PBS Grid Engine Condor glite

Server and Ul can run on the same
or different hosts.

PoD supports Linux and Mac OS X




_ jobs at GSI within last
acuvites on 1ocCal disk lead to -vval year

iproves when switching to CVMFS

Running Jobs
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11504
11004 p
10504
1000

9504

ol 1. New cluster:
B50 - — no NFS
i — cluster wide file systems: Lustre and CVMFS
5 z:: :l — Grid software distribution via BitTorrent
E B850
g; 600 -
E 550
5 500
o -
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400 ;r
by lII
™V
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Old cluster with shared NFS dir

Vs

— Q5| - G5I-S5E2 -» G5I|-5GE = G512




GSI Storage Elements

d for data transfer. The peak value
an be saturated. But most of the time {
ying. This still needs investigation.

Aggregated network traffic per SE

585.9 MB/Js 1
537.1 MB/Js -
488.3 MB/s Series  Last value Min Avg Max Total
REELDHELS 1. MGsi:5E2  226.8MB/s 0.183KBfs 35.96MB/s 951.1 MB/s 886.1TB
390.6 MB/s - 2. MGSI:SE 201 MB/s 7.759KB/s 2.704MBjs 243 MB/s B8124TB
— 3418 MB/s Total 255.9 MB/s 38.67 MB/s 967.3 TB
o
= 293 MB/Js -
m
-
F 2441 MBJs -
195.3 MB|s -
145.5 MB/Js -
a7 .65 MB/Js -
42 83 MB/Js - J '
0EBjs — i .
241.8 MBJs -
Series Last value Min Avg Max Total
293 MB/Js -
1. MGSI:5E2 1705 MB/s 76.35B/s 2672 MB/s 763.4 MB/s 658.3TB
5 244.1MB/s 1 2. MGSI:SE 4428 MB/s 73.17B/s 1531 MB/s 1.353GB/s 460 TB
o
o 195.3MB/s | - Total 214.8 MB/s 42.03 MB/s 1.092 PB
=
T 1455 MB/s -
'_
a7 .68 MB/Js -

A GSInSE2 m GSInSE



service

disks are full

Machine
Ixfs177.gsi.de
lxfs178.gsi.de
lxfs179.gsi.de
lxfs180.gsi.de
lxfs181.gsi.de
lxfs18Z2.gsi.de
Ixfs183.gsi.de
lxfs184.gsi.de
IxfsZ23.gsi.de
lxfs47.gsi.de
lxfs48.qsi.de
lxfs49.gsi.de
lxfs58.gsi.de
lxfs59.qs5i.de
lxfsal.gsi.de
lxfseZ.gsi.de
lxfsa3.qsi.de
lxfs67.gsi.de
lxfsc&B.gsi.de
lxfs69.qsi.de

Online

Host Status

SE

ALICE:
ALICE:
ALICE:
ALICE:
ALICE:
ALICE:
ALICE:

et
H R
HEL
eI
R
HELH
et

'5E
'SE
'SE
'SE
'SE
1=
'5E

urootd olbd

CPU

load

1.05
0.35
0.01
0.03
0.1
0.01
0.03
0.07
0.is
0.03
1.02
0.31
1.06
0.01
1.03
0.01
0.02
1
0.02
0

idle
93.02
99.85
99 .86
99.82
99.86
99,93
99.7
99.87
99,75
859.7
4.7
98 .47
87.35
99.72
74.5
99,88
99.85
74.74
99.65
99.84

ALICE::GSI::SE -
architecture

'frle servers cbfﬁé' mto age and start refusing

Memory

Total Free

11.76 GB 11.33 GB
9.786 GB  7.727 GB
11.76 GB  11.26 GB
11.76 GB  11.28 GB
11.76 GB  11.37 GB
11.76 GB 11.4 GB
11.76 GB  11.2Z2 GB
11.76 GB  11.08 GB
23,59 GB | 23 .3Z GB
3,875 GB 2,833 GB
3.958 GB 3.729 GB
3958 GB 3.647 GB
3,958 GB  3.131 GB
3.875 GB  2.339 GB
3875 GB 3631 GB
3.875 GB  3.345 GB
3.875 GB 3.714 GB
3875 GB 3.101 GB
3.875 GB  3.641 GB
3.875 GB 2.917 GB

Storage Cluster

Machines status

Swap

Total Free
2,995 GB  2.994 GB
2,995 GB  2.994 GB
2,995 GB  2.994 GB

0 0

0 0
2,995 GB  2.994 GB
2,995 GB  2.994 GB
2,995 GB  2.994 GB
2,788 GB 2Z.78B GB
1.701 GB 1.7 GB
1.953 GB  1.953 GB
1,953 GB 1.953 GB
l1.864 GB 1.863 GB
1.701 GB 1.7 GB
1.701 GB 1.7 GB
2,788 GB 2.788 GB
2,788 GB  2.788 GB
2,788 GB 2Z.78B GB
2,788 GB 2.788 GB
2,788 GB  2.788 GB

Metworking
IM ouT

59.46 KB/s 937.3 KB/s
8.953 KB/ s 0.118 KB/s

2.91 KB/s 59,77 B/s

15.7 KB/s 139.5 KB/s
45,07 KB/s 1.082 MB/s
20.57 KB/s 213.5 KB/s
133.2 KB/s 2,325 MB/s
13.42 KB/s 88.69 KB/s
275.3 KB/s 10.89 MB/s
9,175 KB/s 0.213 KB/s
29.04 KB/s 818.7 KB/s
10.06 KB/s 0.543 KB/s
9,513 KB/s 0.209 KB/s

9.63 KB/s 0.212 KB/s
35.29 KB/s 1.0Z8 MB/s
8.643 KB/s 65.15 B/s
8.784 KB/s 0.109 KB/s
2,431 KB/s 0.17 KB/s
8.733 KB/s 0.127 KB/s
8.622 KB/s 62.66 Bfs

Top

Processes Uptime

277
255
267
260
268
258
261
245
265
197
120
124
164
123
122
130
190
130
130
117

482.4
19.16
482.4
482.4
482.4
482.4
482.4
300.4
399.3
286.4
286.4
134.3
483.3
476.5
483.2
483.2
0.389
483.2
483.2
483.2



ALICE::GSI::SEZ2
architecture

- a box with 2 10 Gb network interfaces
on one end: Lustre mounted via LNET
uters with 10 Gb

n the other end: connected to LHCONE
10 Gb

ot running on top of Lustre

symlinks files are stored also with
ame ==> usable In a transparent

r local users



GSI - job efficiency

Gs| -
| 205 iles 205 (100%)
92 jobs (0.563%) 095% 36 oewes 0.926 MBs

I

- 41% Job Efficiency is clearly not sufficient !!!
— Auto SE discovery does not seem to work still
— 100% of all data are stored at other sites

— files are stored at CERN::EOS (6%) and
NDGF::DCACHE(75%)

— this needs to be investigated !!!



GSI: next activities

' Fix pending problems
Try CVMES for software distribution

Include Prometheus Cluster in ALICE
Grid

No plans for IPv6 this year



ALICE requirements at GSI T2

" I (20% of the T2 requirements) 1 core ~ 12 HEPSPECO06
CPU Disk no of cores

kHEPSPECO6 PB

40 3,22 3333

44 4,1 3667

48 4,96 4000

48 4,96 4000

48 4,96 4000

ALICE® | Computing Board | 18/03/2013 | Y. Schutz 30
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VEE

)uting — Prototype for
FAIR

S| (0 currenthy running jobs / max 207)

Funning jobs

| 10 |13 | 16 | 18 | 22
Mar 2011

Juelich
L |

Drsay-20
@ UIBK

- il s
. @ Pavia

Torino
@ Torine-3G Bucharest
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(HHLR GU) Hessisches

-hlelstungsrechenzentrum
Goethe Universitat

Scientific s in High- {T(}FT‘HF %
Computing =t Petforman@Comp ufi UNIVERSITAT

Frankfurt FRANKIFURT AM MAIN

Do aw s+ enlixcell

| csc Home CPUIGPU cluster "LOEWE-CSC"
#* Cluster Performance:
I CSC Clusters o CPUs performance (dp). 176 TFlop/s (peak)
o GPUs performance (sp): 2.1 PFlop/s (peak)
LOEWE-CSC o GPUs performance (dp): 599 TFlop/s (peak)
I o Cluster perfurmam:e HPL: 299.3 TFIupIs
Quickstart [a] ,__!f-,,g;_;}: il ncy Green R00: T40.78 MF lop/s Watt
R & Hardware:
SCOUT o 832 nodes in 34 water-cooled racks,
. o 20 928 CPU cores plus 778 GPGPLU 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 Y64 TB and an aggregated
bandwidth of 10 GB/s.

I Master Program # |nstalled in late 2010 on Industriepark Hachst.

I Research Groups

| People @ CSC




. e1y e H H L R_ G U
ALICE setup

800 Mb to DFN

>

e Job Submission
System: Slurm

« for this the native AlIEn
Slurm interface has
been reactivated (A.
Montiel Gonzalez)



Jobs at Loewe CSC

Running Jobs

11111
00000
11111
11111
00000
00000

Running Jobs [Number]

s HHLR_GU




storage at Loewe CSC

Aggregated network traffic per SE

78.13 ME/s 1
68.36 MEB/s

58.59 MB/s |

<ULEEfLe Series Last value Min Avg Max Total
39.05 MBEJs -

1. WHHLR-GU::SE 312 MB/s 0428KB/s 10.83MBfs 239.8MB/s 3254TB
Total 3.12 MB/s 10.83 MB/s 325.4TB

Traffic IM

29.3 MB/s 1

19.53 MEB/s -
9.766 ME/s - I I ‘
0 BJs A i

136.7 ME/s -

127 MBJs 1
117.2 MB/s -
107.4 ME/s -

97.66 ME/s

Series Last value Min Avg Max Total
87.89 MBJs -

78.13 MBJs - 1. M HHLR-GU::5E  36.38MBfs 0.117KBfs 23.02 MBfs 2543 MBfs GI16TE

52,36 MB/s - Total 36.38 MB/s 23.02 MB/s 691.6 TB

Traffic OUT

58.59 ME/s -

48.83 MEB/s -

o HHLR-GU:SE
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Summary

_+ German sites provide a valuable
contribution to ALICE Grid

* new developments are on the way

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

':5::: aryonic
F Al R ROOT — atter experiment

N u"s.ta r?

FAIR software tightly
coupled to ALICE

F S | “d &l software and lots of

a T > SRID ongoing developments

. The will happen in close

‘ n ; collaboration with
,": Baryonic ALICE (see FAIR — ALICE
k3 EL iment

&c
L GRID workshop 2008)
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