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GSI - Gesellschaft fur Schwerionenforschung

German National Centre for Heavy lon Research

~1000 employees
~1000 guest scientists
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GSIAF — GSI Analysis Facility

ALICE::GSI::SE

Storage Element _
/ 80 TBytes Main GSI batch farm

@ @ ‘/160 nodes/1200 cores

Data can be read from Lustre
or from the Storage Element
Local disks are not used

I
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@ @ GSIAF — PROOF cluster

\ 20 nodes/160 cores
Lustre cluster The PROOF cluster nodes also
150 TBytes process batch jobs, which have

lower priority, if PROOF jobs
are running
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GSIAF — GSI Analysis Facility

History of load1l

-+ |xb341.gsi.de = Ixb342 gsi.de = Ixb343 gside  Ixb344.05i.de  Ixb346.gsi.de = |xbh347.0si.de = xbh348.gsi.de = |xh349. gsi.de = |xh350. gsi.de
o lxbh351.gsi.de - |xh352. gsi.de « [xb353 . gside = Ixb354.gsi.de - |xb355 gsi.de = Ixb356.gsi.de - Ixb357.gsi.de - |xb358.gsi.de - [xh359 gsi.de

- |xb350.gsi.de = Ixb3c1l gsi.de « Ixgrid5.gsi.de




PROOF — user experience

e Used heavily for code development and
debugging as It provides fast response on large
statistics

— For example, —1.4 TBytes of data are processed in
~20 minutes for a very CPU-intensive analysis

e Overall, the users are very happy with it

— (almost) everything is allowed — we can still handle
It with 6-8 active users

— All machines see an NFS-mounted disk
e users can use their own libraries

— (almost) unlimited disk space (lustre + local disks)
e Intermediate results at many points can be studied
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PROOF cluster - issues

e But, still there are some problems:

—Transparency for users

“It runs fine locally, but crashes on PROOF,
how do | find where the problem is?”

—Fault Tolerance

e Much progress In the last year, but still our
problem #1

e The worst Is that misbehavior of one user session
can kill the whole cluster

— Happens rarely, but needs manual administrator
Intervention
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Exec.ting on PROOF cluster "localhost" with 4 parallel warkers:

Choose workers:

Select .. - |

/4 0rdinal: 0.3 (role:

0.1 Ixh342 gsi.de

0.2 Ixh343.gsi.de F T
0 ide

0.4 I<b349.gsi.de 20:39:35 8383 wek-0.
0.5 Ixb350 gsi.de SE gggg gggg gft-g-
H LE-U.
0.6 I3l gerde 20:30:35 8383 Wrk-0.
20:30:35 8383 wek-0.
i 20:39:35 8383 Wek-0.
0.9 Ixb:334.gsi.de 20:39:35 8383 wrk-0.
0.10 1xb355.051.de 20:39:35 8383 Wek-0.
0.11 Ixb356.g3l.de 20:39:35 8383 Wek-0.
0.12 Ixb357.gsl.de gggggg gggg gft-g-
A H H LE-U.
0.13 Ixh3ss.gst.ce 20:40:31 8383 Wek-0.
D14 Ixh35d.gslde 20:40:31 8383 wik-0.
0.y E £ e End of &

0.15 I<b361 gsi.de
017 Ixh341.gside
018 [xh342.gsi.de

£ Path: miranov@lxh348. gsi. de:1093//data. Llocal?proof/miranovs/session-1xgrids-1225304

£ # of retrieved lines: 13

ol Dol D0 D D0 Dl D0 D D0 Dl D0 D
2]

Selector: EventTree_Proc_leak.C

worker) 4 files, numher of events 400000, starting evant 0

2.5 gaze
£00000 events (137.04 MBs) in 42 sec
9459.7 evisisec (3.2 M3sisez)

Initialization time
Frocessed:
Frocessing rate:

Lines: [ all From | -20 Zta| 02| Grep for|

| Warning in <TGlass::TClass»: no dictionary for class ALivPard
| Warning in <TClass::TClass>: no dictionary for class AliGlusy ol ) N
. . S . ose cialog when processing is completz
| Warning in <TGlass::TClass»: no dictionary for class AliTPCc) = g P : P
| Warn:!.ng :!.I'l <TGlass: :TClassy: no dJ:.ctJ:.onary for class hl::LTPCc] Show Logs Rate plot | Mamory Plot |
| Warning in <TGlass::TClass»: no dictionary for class AliTPCsq
| Warning in <TClass::TClass>: no dictionary for class AlLiTPCLy Sto | cancel | Close
| Warning in <TGlass::TClass>: no dictionary for class AliKalmj St = =
| Warning in <TClass::TClass>: no dictionary for class AliTPCTrackerPoint 15 avallable
| Warning in <TGlass::TClassy: no dictionary for class AliESDtrack is aveilable
| Warning in <TClass::TClass>y: no dictionary for class AliExternalTrackParam is awallable
| Warning in <TGlass::TClass:y: no dictionary for class AlivVIrack is available
| Error in <TTreeFormula::Compile>: Bad numerical expression : "dz"
| Error in <TProofDrawGraph::CompileV¥ariables>: Error compiling expression
ment log -------—-------—----
I
| 0|
Grepl Save o aﬂle:|<session—tag}.log §ave| Close |

e Session logs can now be retrieved
— at any moment during the session
— even If the session hangs

e Grep with regular expressions
e Saving to a file
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Improving transparency - memory

Executing on PROOF cluster “localhost® with 4 parallel workers:
Selector; EventTree_Froc_leak.C
4 files, number of events 400000, starting event 0

Initialization time: 2.5 secs
Choose workers: .
St Processed: 400000 events (137.04 MBS) in 42 sec
Elect .. -
$74.5[Workers - ges Processing rate: 9459.7 evis/sec (3.2 MBsisec)
5' —— average ) 5‘ Mas‘er
. g S69.5
0 denbp0Z5s T4 (v 0.0 =min . L
0.0 Iccalhost ey R i —0 [~ Cloze dialog when processing is complete
0.1 Iccalhost 73515 B
0% lccahost = o 3:_ Show Logs | Rate plot Memary Plot |
0.2 Icealhost E “E
= 6.2 Stop | Gancel | Close |
T2.5F E
7t GB.IE—
£ 69—
TS E
7E GB.‘!E—
sk 8.8
o P NP PP B PR B | = PN T T T T (NS R W
0 20 40 60 B0 100 ] 2 4 6 B 10
Flo Evenls Processed Objects Merged

e Easily spot memory leaks on the workers and on
the master

e Next step — automatic “gentle” stopping of the
abusing processes
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Improving fault tolerance

e Ultimate solution — give each user his own
cluster, running fully Iin user space

e Possible iIn GSI, because

— any batch node can serve as PROOF node
e no data on the local disks

— all nodes see a shared file system with config. files
e Simple and “dirty” solution by using shell

Scripts

— Submit jobs to a fast batch queue or even use Isrun
e More complex solution, with a GUI, that allows

submitting PROOF jobs both on batch and on
the Grid
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gLitePROOF — PROOF on the Grid

e Developed by Anar Manafov In terms of D-Grid
project
e Allows to run PROOF analysis on gLite Grid

— A PROOF cluster with a user-defined number of
workers is set up “on the fly”

— Works with mixed type of gLite worker nodes
(x86_64, 1686, etc)

— Supports reconnections

— Provides GUI
— Automatic cleanup and log delivery in case of failures
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GAW - RGLite - gLitePROOF

Three modules, developed by GSI (Darmstadt) in terms of D-Grid Project AP3

gLite Middleware
glLite API

WMProxy gLite LB Globus LFC

glite-api-wrapper library (GAW)

a library, which wraps parts of gLite APl and adds automation and helpers to simplify access to it

RGLite plug-in

a ROOT plug-in module, which implements the gLitePROOF
ROOT Grid interface and offers to ROOT users a

possibility to use gLite middleware from within ROOT A PROOEF distributed data analysis on the gLite

Grid. A PROOF cluster on demand

ROOT framework R e




Components

 PROOFAgent

— Standalone C++ application

— Acts as a multifunctional proxy client/server

e Provides communication layer between the PROOF master/
xrootd redirector on the user machine and the PROOF
workers on the Grid nodes behind a firewall

e PAConsole
— Standalone C++ application

— Provides a GUI to simplify user interaction with
gLitePROOF

e A set of configuration files
— Generic xrootd configuration file
— Shell scripts for server and workers
— A JDL file for a generic, parametric Grid job
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gLite WN

ROOT

XROOTD

Outgoing connection

Content of gLite job:

gLitePROOF jdI
gLitePROOF.sh

xpd.cfg (generic XROOTD
config)

PROOFAgent (worker mode)
proofagent.cfg.xml

Workspace content:

glLite Ul

ROOT

XROOTD (with GSI authentication)
xpd.cfg (generic XROOTD config)
PROOFAgent (master mode)
proofagent.cfg.xml
Server_gLitePROOF.sh
PAConsole (optional)




Reguirements

e User space:
— ROQOT 5.18+ (xrootd enabled)
— BOOST 1.32
—Qt 4.2.% (only for the GUI)
— cmake 2.6.2 (only for the GUI)
— gLite Ul 3.1

e Worker node space:

— Outgoing connection for GLOBUS ports
(configurable)

— gLite WMS (WMProxy endpoint)
— gLite WNs (at least v3.0)
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User perspective (0)

e The application is launched through a GUI
PAConsole

e All configuration files can be used with default
values
— Fine tuning also possible

e AS soon as a sufficient number of worker nodes

have started, user can connect to PROOF from
ROOT prompt as “localhost”

e gLiItePROOF session is almost exactly the same
as a session on a dedicated cluster

e More workers can be added on demand
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User perspective (1)

4 PROOFAgent Management Console - v 1.0.5 > A X
1 Server
Server's status: I. GEoit J
XROOTD <20627>: is running
PROOFAgent <20629>: is running Lij PROOFAgent Management Console - v 1.0.5 ) (&) %
PROOFAgent's version:

PROOFAgent v.1.0.4 S Gid

|DL File: st/gLitePROOFpackagefetc/gLitePROOFjdI | | Browse.. |

application file name: proofagent

protocol version: PAprotocol:0.1.0 Endpoint: Lhttps:ﬂgrid25.gsi.de:?443;g|'rte_wms_wmpmxy_serve|vJ

Report bugs/comments to A.Manafov@gsi.de | Submit NE £ worker(s)

100% submitted

Information about the last submitted job:

Grid
- 1D :Status

Workers

- https://grid25.gsi.de:9000/1jDDPDX... Running

: - https://grid25.gsi.de:3000/MZpb... Ready

- https://grid25.gsi.de:9000/nlZT6... Ready
- https://grid25.gsi.de:9000/td3CA2v... Running

- https://grid25.gsi.de:3000/uECS... Ready

PA's pid directo ITl test/gLitePROOF ackagef] [ B J Workers https:ﬁgr!dZS.gs!.de:QUUUNAaM... Ready

P e— P B P 9 P L - https:/fgrid25.gsi.de:9000/KzQc... Ready

" https://grid25.gsi.de:3000/Z-323... Ready

Preferences




Future plans
PROOF on gLite = PROOF on demand

e Make PAConsole plug-in based, with plug-
Ins for different job submission systems
—gLite plug-in is ready
— A plug-in for LSF Is almost done — work In

progress

e Easy setup — no centralized intervention
needed

e User-defined cluster size
e Free monitoring and fair share
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Conclusion

e Our PROOF experience has been very positive
— Thanks to the PROOF team for the support!

e PROOF iIs an excellent tool for a Tier2 center
— Fast development on large statistics
— No resources wasted if batch jobs run along

— Fairly easy to setup
e More documentation needed about medium-size simpie
setup

e Dynamic cluster setup in user space Is the path
we want to research next
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