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The H1 Detector at HERAIIL

HERATII: ep collider @DESY
E(e) = 27.5 GeV
E(p) = 920 GeV

J(s)~3206eV

-.7\«;-1

A esla Coil Bunch crossing rate @10 MHz

/q,LgGe\‘ Physics rate ~ 1 kHz
@ Background ~ 10 kHz

| |

H1 Trigger System

|

Logging rate ~ 20 Hz

Raw data ~100kB/Event
On Tape s

DST 10-20kB/Event
500,000 read-out channels On Disk
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| H1 MC-Production |

Luminosity & MC Events
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* There are quite some events (data & MC) to come
* HERA demanding in ferms of CPU and storage
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Monte Carlo

7 Monte Carlo generator: c e

* Models the physics processes: Matrix elements, Fragmentation....

* Rather advanced programs BUT

/"\
* Can run on a desktop PC or in a single batch job P 5 X
%
: : . 2
0 H1 Detector Simulation 7 H1 Reconstruction ,

- GEANT3 based FORTRAN code - 80% FORTRAN
20% C/C++

- Delivers tracks,
clusters, jets ...

= Generates RAW data

0 Typical parameters:
CPU time/event (SIM+REC): 3 - 12 s [depends strongly on process]

Events per request: 0.5 to 20 million [depends on analysis]
CPU time per request: about 1 CPU year
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Production Chai
uc .on a.n “Classical Approach”
77 e Batch farms
- RAL & UK sites
- H1 central farm @ DESY
- Dortmund (until 2004)

* Individually operated locally or remotely

H1 Physicist

Mumbai, India
13-17 February 2006
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Generator

Monte Carlo Job Data ator

Temporag

Input Sandbox

Output
400MB

Environment

@® IMb
Input Sandbox

Noise files

2000MB
for one year

Finally replicated to DESY

On every site SEs

hlsimrec
10MB

per Version

On all site SEs
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H1 6rid Batch System

h1mc job
submitter

Perl

h1mc job
maker

Python & Shell

h1mc job
update module
Perl

Database

h1mc state
MySQL

OSB receiver
Perl

DST receiver

er! ~ 20,000 lines

of code

OSB checker
Perl
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Objects in the HIMC Database

h1mc job
- wrapper config
- jdl file

- h1mc state

\ /
\ /
\

\
N /

< h1mc job

LCG Job
-LCGjob id
- LCG state
- statistics
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Job Script on the Worker Node

1 60mi et data
Run autonomously on the g 60 min . g
Worker Node: -
+ 1min [0 prepare data

* You cannot login!
e Recover from run executable

- Bad file transfers | | tchd

- Crash of the application release warcndog

- Crazy application 14 hrs

(endless loops...)
* Restart parts of tasks
* Put things together at the end
* Logging and statistics 1 min - check DST output
5 min . put DST output on SE
done

\u : - Mumbal India
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A Daemon for Automated Running

O Daemon calls each module

running:
h1mc job
update module

new/failed:
h1mc job
submitter

* Module acts on jobs in
particular state

s Delay between calls steerable

done:
OSB receiver

“Handles several requests

JCommand line interface

daemon rates
received:
29 ) OSB checker
% succeeded:
a} .
2 DST receiver
‘E
~
a 1.@
E\. b
| m Mhi ! L.
Week 42 Week 43 Week 44 Week 45
updated at Sat Mow 12 23:47:23 CET 2005, Data is averaged owver 10 minutes.
B job submission (based on transition to hlmc running) B receive DST B receive 0SB
B update jobs * 8.1
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User Friendly Web Interface

‘H1MonieGarlo Production = Konguerol H1MonteCarlo Production - Konque ror
Dokument Bearbeiten Ansicht Gehe zu Lesezeichen Extras Einstellungen Fenster Hilfe Dokument Bearbeiten Ansicht Gehezu Lesezeichen Extras Einstellungen Fenster Hilfe
B Adresse: | w Nttp://hlmc-uifhlmc-cgi/printRequestCal.pl?id=15 |~{ICl | E» Adresse: | w hitp://hlme-Ui/hlme-cgi/printcbsCGlpl7id=831 ] |
[«] =
wiew requests <- request view requests <- request <- himec job
Request 2001 Hlmc Job 66 of request 2001
Number of Jobs in each himc state Job was |ast updated successfully on
o100 2005-05-22 23:50:33
2 8Of
« B0
£ 20 Status
£ 20t
= g Hlmec State Wrapper Exit State of current LCG job
mute failed finished finished ERRORS_OCCURRED
queue
actions associated lcg jobs
» update DB Id LCG Job Id grid state
= forced update 274 https/grid-rb.desy.de:9000/bYRS 1Zpwr7mMHd7FDFRSg  Aborted
= submit 345 https:fgrid-rb.desy.de:9000/Ne8HbOStUNPGCSE_KujSg  Cleared
= receive Output Sandboxes
» check Output Sandboxes
= replicate DST output to srm-dcache desy.de
= cancel associated files o
n delete
id type name Ifn
als jdl Jafsfdesy.dejuser/m/...creq2001/jobs/0066th 1mcjob.jdl
Request was last updated successfully on 831 DST [fn:h Imefoutput/2001...2,P920.Z0066,5iM31003 recy
2005-06-08 15:41:00 output srrmiffsrm-deache.des .2 P920.Z0066.5im31003 rect
[show full paths]
associated jobs
nr
hilmc hlmc grid state of rid Giste of actions
Job Nr state current job g 4 LCG
jobs - :pda;e .
L finished  Cleared grid-ce.desy.de:2119/jobmanager-lcgpbs-hone 1 = (:S:ub::tate
"
2 ﬁnfshed Cleared grfd-ce.desy.de:21lgj!obmanager-\cgpbs-hone 1 s e S
3 finished  Cleared grid-ce.desy.de:2119fjobmanager-lcgpbs-hone 1 = check Output Sandbox
4 finished  Cleared grid-ce.desy.de:2119/jobmanager-lcgpbs-hone 1 = replicate DST output to srm-dcache.desy.de ﬁ
5 finished Cleared grid-ce.desy.de:2119fjobmanager-lcgpbs-hone 1 E = cancel B
6 finished  Cleared arid-ce.desy.de:2119/icbmanaaer-lcapbs-hone T hal) | &S [ KB 3
| ] [ |
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User Friendly Web Interface

“. H1 MonteCarlo Grid Production - Mozilla = .-i

» Fle Edit “iew Go Eookmarks Tools ‘Window Help

0 Call modules interactively

‘ Q @ Q |% httpzthi me-uith 1 me-cgifprint LegJobs CGlLpl fid=21 831 § | [’@\?Bﬁ!ﬂl ] cgo
a = i

a G5 Home | E3Backmarks % Mews %y MetCenter % Suppart % LinuxPPCaorg %5 Grome %5 Mozila

* Debugging

* Tracing of single jobs

=] e

view requests <- request 71311 <- hlme job 15 <- leg job 21831

Lcg Job 21831

Leg Job was last updated successfully on

2006-02-06 14:12:21 0 Monl'l'or'lng & S'l'Cl'l‘ISTICS

Status

Grid State Wrapper Exit State
Cleared {nser retreved output sandboz) SUCCESS

* Look at output sandboxes

actions jobs at all sites
200

= updaie
= zubmit
= receive Dutput Sandbox
= cancel
» replicate ST output to srm-deache. desy de (use command line tools)
= delete from database (use command line tools)

100

Content of Qutput Sandbox ; ’L%

04 05 elesimrec.run.stripped.runt 2.1 kb Tue Wed Thu

number of jobs

cmds. log 55.0 kb upda‘!:ed at I‘f'bn Feb _6 19:14.:53 CI;‘[ 2008 ) ) ] ! ] O hlmc running
Eioni 42 byte B grid running + grid scheduled jobs @ grid running jobs M grid scheduled jobs
files.1fn §0 byte
hilme. log runl 50.1 kb
hilsimrec.out.runl 26 Mb
statistics log 1.2 kb
std.err 12.5 kb
std.out 41.5kb
wrabchdos o rinl 209.7 kb

[E= =R 1 =l =l

- - i~ — i ~ — o Tl iy o e T T T=
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Programming Concept

Application

Interface Layer

7 Object oriented PERL:

* Wrapper around edg-/lcg-commands

- Enforced timeouts

- Automatic retries

- Additional checks

Avoid changes not related to application

Adapt to changes in middleware

"Always changing"”:
LCG_2_X > gLite EDG- / LCG-catalogue

“FileHandler”

# Timeout
# Retries

Checksum

0 Very much inspired by the ZEUS Grid-Toolkit
See poster by K.Wrona - 324
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Production Experiences: Data Transfer

= Transfer problems .
RN T \[ I recoverable J Pure lcg-tools often not reliable
© - ) o
2k ” L B Lcuiiceoie b - Failure rate often 80%
O 80 .
F * Recovered by retries
60— I 0 Performance increased
L 1 - LCG_2_6 tools better
40| . L
L - Sites improving infrastructure
Jol - Big files now at every SE
I 1 0 Sometimes complete failures
L1 || ] |_ [l Y |
OJun Jul Aug Sep Oct Nov Dec * Problems with central components
(e.g. catalog)
 — , - Mumbai, India
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Production Experiences: Job Efficiency

& I 1 Job efficiency ~75%
0 9000 :_ ............... ............... ............... ...............
B : 5 : 5 5 5 : .. .
=8000E B U Resubmission against

E?ODO i_ ............... ............... ............... ............... . Ar'r'iVCll on bCld SITe

6000 _ """""""" """""""" """""""" """""""" - Pr'ocessing onh bad nodes
5000 ;_ ............... ............... ............... ............... R DlSk SPGCZ
4000 ;_ ............... ............... ............... ............... A Envir.onmen.‘.

3000 """""""" """""""" """""""" """""""" - Temporary problems
2000;_ ...................... : ............... ............... ............... ............... N On Si"'es
1000 _ ............... A— ............... — + Global failures

:|||| L |||.||
% 1 2 3

|_I_I L1l
6 7 8 0O Manualinterference
issions

N9
c
o L
3

- After many resubmissions

= Less than 1% !l
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H1 sites Storage

Birmingham 1.6 TB
CSCS 55TB
Cracow 1.8 TB

FAbescean]

_. - oz B DESY HH 10TB
P : Dehmard
Erse’ ¢ v Dortmund 0.5TB
gr Eﬁf no - | Kosice 0.8TB
W BEI:’E-
B e @R T Lancaster 10.0 TB

ﬂﬁﬂ!wm

E m 5 Lyon 116 TB
- R y

b Oxford W,:: O T s W Marseille 09TB
y o e el @mw
Jooo S RAL T1 672 g B Oxford 22TB
: E@M@m ;
%Y | Prague 48TB
Blarsey)
- GRIFE) ' | QMUL 14 TB
’ ‘ ma‘"‘“@ RAL Tier 1 457TB
hance o I ; RAL Tier 2 5578

RO
ﬁmgﬁ ;L.N.Jj@l?ﬂﬂ

Lyon GRIF* 1.0TB

—mﬁm Yok R R UCL” 0.97B
o)
| Marseille | - .
. wm Eeal ; JR| * work in progress
Ll NE{.@{. A Joi ] i’
_r—*]:’ R S Macedonia
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Production Since June 2005

processed events until date

Universitat
Dortmund

200.0 Mio
About 120 Million Events in half a year
180.0 Mio
160.0 Mio
140.0 Mio
120.0 Mio Pech.Per'formance.
20 Million Events/week
100.0 Mio
80.0 Mio ;-/'F_‘
60.0 Mio
40.0 Mio
20.0 Mio
DD Mln 1 ul-.:I 1 1 1 1 1 1 1 1
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Beyond MC Production

" Production framework independent of application

0 Characteristics of MC production:

* Very CPU demanding /

* Medium size of data throughput Grid adequate

7 Another suitable application: Analysis Tree Production
= Conversion of reconstructed data (DST) to ROOT trees

* Done twice a year for all data and selected MCs

* High data through put 7
[
* Requires full installation of H1 software on sites _
FORTRAN & C++ environment Grid adequate

- Tests are on going

 Ee— - Mumbai, India
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Summary

0 Computing at HERA IT will be a demanding task
* Increased event rates in data
* Much more MC events needed for analysis

- New resources available via GRID - about 3,000 CPUs

1A new frame work for MC production is ready
* Production rates of ~20 million events per week achieved
* Robust and (almost) unattended production
* Web interface for monitoring

- Extension to other applications (Analysis tree production) under study

OJH1 has arrived in the 6rid - the 6rid has arrived in H1
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Himec States

new | running | done | received | failed | broken | succeeded | finished | (2 job:new)

submit

update

update (grid failure)
receive 0SB
check 0SB
check 0SB
check 0SB

resubmit

new | running | done | received | failed | broken | succeeded | finished | (2 job:new)
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