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NA61/SHINE upgrade

NA61/SHINE experimental setup
* 4 large volume TPCs + 1 gap TPC (63 subdetectors)
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* 3 Time-of-Flight detectors |]
* 6 Beam Position Detectors .
. . . T TARGET] it
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Experimental runs |]
* 2007 /physics/ ~600 data files (p+C) M Moin delector upgrades | TPOREADOLT | MTPO-F

TDC readout & DAQ-upgrade (TPC event rate~100 Hz i.e. NA49x10)
* 2008 /DAQ-test/ ~100 data files (LHC incident)
* 2009 /physics/ ~10000 data files are expected (at least)

Verex TPCs

Main TPCs
Problem to keep under control:

* Detector control plots: [hist]x[file] = [100]x[10000]

* Possible only with semiautomatic tools

* Quick view-access to any (prepared in advance) QA plot
* Finally, DST file validation is needed!



Offline DST QA

histogram history for DST QA was designed to allow for:

* help during DST preparation (DST="Data Summary Tape”)
* time stability control

* expert decisions on a standard data representation view

It assumes:

* that experts provide a set of ~ (1...12) QA plots for each detector

these histograms are saved per each DST file to a corresponding ROOT-histogram file
GUI program (hhistory) is used to control long term detector stability

* decision is taken based on (logbook entries & expert opinions) for a limited set of files

* semiautomatic control in case of numerous amount of DST files with help of stability control

Long term aims:

* incorporate DST-QA into the WEB-server with tree-like navigation (~bookkeeping)
* quick view-access to any (prepared in advance) QA plot

* DST file validation



“hhistory” for offline-QA

What is it for?

+ light-weight GUI application
+ Linux/ROQOT based

+ general purpose tool

+ histogram player

+ semiautomatic

+ <X> comparator

+ 1-dm shape control

+ 2-dm shape control

+ pattern ~ expert selectable
+ collaborating usage

+ all kinds of printouts

+ since 2003 (HADES@GSI)

Helps in understanding of
what was happening during
past experiment
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2007-2008 developments: in collaboration with T.Solovieva /diploma thesis/
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BPD example

peak mean value distribution

Examples of work

and its trend plot

Pressure and temperature
examples of trend plots
as seen from 2007'exp data

Loadlir, .. HifFile | i-player | Goocnp | Shaps | ueight | About |

—Histoy

FEPDhiHean
WBPDuHean
EP DTy

HEPI2x

EPI2y

hEPIZx

EPIZy
FTenperaturel
Tenperature2
FTenperatures
Tenperatured
Pressure

T

__[Presst all files for the histogram to warning
_IPrmt bad files for the histogran

_IPrmt goodtwarning files for the histogram
_IPMN: files-status for the histegran
__[Print. dawaged files

ok

7 Shou
[ Shou
o Show

0 qares_run5550_0_ON_pL_gtpe root
1 qares_run5551_0_0N_pC_stpe.root
2 qares_run5980_0_UN_pC_gtpe.root
3 qares_rund960_10_0N_pC_gtpe.ront.

4 gares_run60_11_0N_pC_gtpe.root
055 stpe.root

7 qares_rung560_19_ON_pC_gtpe.root.
& qares_rung980_15_0N_pC_gtpe.ront.
9 qares_rung960_16_ON_pC_gtpe.ront.
10 gares_run5560_17_ON_pC_gtpe. root
44 gares_runB560_15_ON_pC_atpc,root
12 qares_runG560_19_ON_pC_gtpe, root.
13 qares_runG560_1_0N_pL_g
14 gares_runB560_20_ON_pC_gtpe. root
15 gares_run5560_Z1_ON_pC_gtpe. root
16 gares_run5560_22_ON_pC_gtpe. root
17 gares_runB560_23_ON_pC_atpo, root
18 qares_runG580_24_ON_pC_gtpe, root.
19 qares_runG560_25_ON_pC_gtpe. root.
20 gares_runB560_26_ON_pC_atpe, oot
21
2
2
24
%5
%
77
2
2

qares_run5560_27_OH_pL_qtpc. root
qares_run560_26_O0H_pL_qtpc. root
qares_run5550_29_0H_pL_gtec, root
qares_runE80_2_0N_pC_gtpe,roat
qares_run5R0_30_0H_pi._gtpe. ract
qares_run5R0_31_OH_PL_gtpe. ract
qares_run580_32_0H_pL_qtpe, root
qares_run5560_33_0H_pL_gtpc. root
qares_run5560_34_0H_pL_gtec, root

30 gares_runB560_35_UN_pC_atpc,root

aood F1les For the histogran

2999 files For the histogran

bad Files For the histagran

~ DST QA-viewer
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hhistory for online-QA

Online? - rather - fast off-line as a solution for online quality control
Not to be mixed up with slow control
Created for shift crew, to help in realizing of drastic changes of experimental data flow
New DAQ: each file after 10-20s (delay up to ~3-5 minutes for full chain DAQ-histogr-0nline-QA)
May involve deeper level of data analysis compared to “real online-control”

Histogram history GUI-application was extended to allow for:
Display the last available DAQ-file status (pre-analyzed into a set of control histograms)
Quick look up to the histogram status reverse in time (file)
Creation of trend plot for any 1-dm histogram “on-fly” by user request
- Mean value comparator
- Kolmogorov-Smirnov test (1-dm and 2-dm)
- Chi~2 test
Specify multiple layouts (4x4) and display them
- in built-in window or
- in pop-up windows

Status on Oct-2008:
Beta tests with 2007-data in DAQ—-QA imitated mode
Version 3.14: several bugfixes
Installed at runna61l@na6lpc002
Unfortunately was not really tested in real experiment
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From offline- to online- QA
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2008-2009 developments: in collaboration with O.Busygina /diploma thesis/



Online QA functionality*

DAQ-QA data flow (*priv. communication with A.Laszlo, to be tested in real experiment)
castor

data flow RAW file is send to p q

DAQ ta
pe robots
= « -~ [p9
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after ~1 day RAW file

is cleaned up from disk hhistory for online-QA
B vimm— |
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All the story is kept here inside
dedicated online-QA histograms
and accessible by the user within
. several minutes as trend plots



Online QA extension
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New layout / open window
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Improving NA61 web-site

NAG61/SHINE web site i
https://na6l.web.cern.ch/na6l/xc/ e .

Preface

The aim of the NA61 experiment at Cl
i i ons

What is it for?

in Collisions of Prof
at the CERN SPS,

Our detector

Small redesign of the overall view:
larger fonts
less freedom for picture positioning

Easy import of simple HTML texts from anybody
e.g. ~/user/public/www/somefile.html

Run auxiliary CGI scripts on CERN server (for all kind of work which is suitable for a web-server)
+ keep all links in one place (not redoing standard tools like: TWiki, indico, ...)
+ online documentation generation
+ bookkeeping organization
+ possibility to organize centralized parameter storage
+ nearly online/offline monitoring for run/DAQ/DST status from outside
+ requests from external databases if necessary
+ possibility of simplified distributed documentation
— not for multiuser work at a low cost (rather use dedicated systems TWiki, CVS/CVN etc.)
— not for online/remote/slow control (due to possible network problems)
— not for CPU-intensive jobs


https://na61.web.cern.ch/na61/xc/

Offline-QA web interface

NA61/SHINE website development
* CERN hosted under UNIX

/-/ storage limit to 800Mb

needs external disk capacity DB?
self made CMS
employs file system, CGI/HTML/CSS
Best suited for QA access

from outside CERN

Offline-QA
DST-batch-jobs log-QA parser
? Bookkeeping

/requires ~ 10-50Gb disk space/

Shall it be read-open outside
the collaboration?

a-H NAG1 | Welcome to the NAG1/SHINE experiment! - Konqueror

Location Edit View Go Bookmarks Tools Settings Window Help
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Links
Search

Quality Assurance for DST production (hgam)
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Log parser for batch jobs

{9H [ceweasel

[EIal

Fle Edit view History Bookmarks Tools Help

oK lceweasel

File Edit View History Bookmarks Tools

(& | hitpsytest-nasloameb. || b

@ B - @ ﬁ [} https:/jtest-na6lqaweb

¢ Iceweasel <2>

FlEx

Flle Edit View History Bookmarks Tools Help

Test-NA61qa

@ - ,’é‘j ﬁ} [ https:/ftest-na6lgaweb.cern.chitest-naé & v | [Gl-

Test-NA61qga

Test-NA61qa

- Iceweasel <3>

Batch-log-QA
Batch-log-QA
is file EY
Batch-log-QA flename o ]{:ﬁdzﬂ;rof
Debugging information for the selected file:
password OK run5600_0.raw log 521
run5587_0.raw log 1105 R
Opening selected directory: [” run5603 runs597.0.raw %001 log 1081 Jafs/cern. ch/nal/Pr //runS598/LSFI0B_
/afs/cern.ch/na6l/Productionnmdir/ |~ run5601 run5597_0.raw_x002 log 331 General job l)['gf!\]‘}]pﬁ}u“
anlcjidbrowtsmg for  run5588 run5581_0.raw log 1080 Used run period(s):
BUDCIreC Uré?s . lvsed | runssed run5581_0.raw_x001 log 1087 ] | ] O DST-EXECUTE started:1 times
Poresoponcing o Enaysed e e run5581_0.raw_x002 log 1089 0 4 0 0 ROOT converter started:1 times
. run5581_0.raw_x003 log AL bl el 0 0
Please select runiDs for F run5562 run5581_0.raw_x004 log 1088 0 4 0 0 Click b details:
subsaquent bateh-log-filss F run5612 run5581_0.raw_x005 log 1085 2 43 6 0 _,]I_C,tf’f_?_? AU
parsing and click OK to start [~ run5625 run5581_0.raw_x0068 log 1091 2 43 8 0 J‘?‘ eI E .
parsing for errors and o ronooon run5581_0.raw_x007 log 1057 1 4 0 FileCopied Executing err err err err (02189 event 02180 eve
Wamings durmg DST run5581 0.raw x008 IOg 1051 0 0 0 1t 02193 event 02194 it 0219! 1t 02196 event 02; 198 event 02199 &
[~ Select/des = i 1t 0220 1t 0220 02204 t. 02205 event 022 event 02208 e
production. = runs581 0.raw x008 log 189 0 0 0 event. 02211 event 02212 event 02213 event 02214 event 02215 o 702217 e
2k run5611_0.raw log R 4 0 vent 02224 even!
FUH5611:0.F3W_§(001 lOg g I i o eveu:.gzz:i;even:.:zzs;eveu:;zzq;even:.gzmleven:.:zz&zeveuwzzqa
rund611_0.raw_x002 log 1058 0 4 0 0 19
rund611_0.raw_x003 log 1074 0 4 o 0 t.0: t 0 £0: t 02258 event 02260 event 0
runb611_0.raw_x004 log 1092 0 4 0 0 1;2274 to L0 1;22_’7 1 0229 event 02270 event 022
run5611_0.raw_x005 log wERE g . o
run5611_0.raw 006 1o 1082 0 4 0 0 i s e e e i e
g
run5611_0.raw_x007 log 7 80 T o) e 02 1lesens oo e vens 0230 ey ason eyent a o ees 92508 syl asurle
run5625.0.raw log 1157 0 4 0 o eveu:.giﬁ}geven:.ﬁzalrl‘eveut.:zﬂf 0 even:.22314 £ 02313 svert :
run5625_0.raw_x001 log 1130 0 4 B 0 t 02329 event 02330 event 02331 &0 40 02334 e
rund625_0.raw_x002 log 1131 0 4 e 0 :" W :" y :" : :" :" :" el :” "‘ :" =0
run5625 0.raw_x003 log 384 0 4 0 0 - e e i P ‘:
ummary for 1les o event 02364 it 0 it 0 ) t 0 it 02369 1t 02370 ef
s for 26 fils 25064 8 260 24 O
1t.0: event 02374 1t O 1t. 0: event 02377 1t 0 1t 02378 e
4.0 £0 +02381 event 0 £0 £0 402388 &
1t 1 it it event 02394 it it it &

Log parser of job results on batch farm

* Convenient access to each file
* Very limited disk space

event 02400 event 02401 event 02402 event 02403 event 02404 event 02405 event 02406 &f
&vent 02409 event 02410 event 02411 event 02412 event 02413 event 02414 event 02415 ef
10241 £ 02419 event 02420 event 02421 event 024: 024 (02424 ef
1,024 4024 £02429 event 02430 event 02431 event 024 02433 of
event 02436 event 02437 svent 02438 svent 02439 event 02440 svent 02441 svent 02442 of

Edit View History Bookmarks Tools Help

- @ S_T [} https:itest-na6lq &)= | | [Gl-

I Test-NA61qa

Batch-log-QA

Debugging information for the selected file:

safs/cern. ch/na61/Production/wwwdir //run5598 /L SFI0E_065833/STDOUT

463 VTP2_DIMS marked for output 1

464 WTP2_CLUST_CUT marked for output 1
465 VTP2_L3 PAR marked for output 1
466 WTP2_L4_PAR marked for output 1
467 VTPZ_L5 PAR marked for output 1
468 VTP2_PR_PAR marked for output 1
469 VTP2_EX_PAR marked for output 1
470 VTP2_H CUT marked for output 1

471 WTP2_CH_MULT marked for output 1
472 VTP2_YBIN marked for output 1

473 VTP2_V1_PAR marked for output 1
VTP2_GAPS marked for output 1
VTP2_RD_PAR marked for output 1
PR1_CONT marked for output 1
PR2_CONT marked for output 1
prl_maxlz marked for output 1

2 maxlz marked for output 1
int_error_vtl marked for output 1
t_error_vt2 marked for output 1
ag2 poiMerror_mtl marked for output 1
483 point_error_mtr marked for output 1
484 clus43_par_vtl marked for output 1
485 clus49 par_vt2 narked for output 1
486 wO_cuts_vt2_t marked for output 1
ag7 vO_cuts_vtl_t marked for output 1
488 w0 _cuts_vt0 t marked for output 1
489 v0O_aux_cuts marked for output 1
490 fvtpar_t marked for output 1

491 dedx vtl t cal marked for output 1

event 02445 event 02446 event 02447 event 02448 event 02449 event 02450 event 02451

event 02454 event 02455 event 02456 event 02457 event 02458 event 02459 event 02460 event 02461 event 02462
102470 event 02471

10241 £ 02464 event 024 0245 4 0245 024 02468

102480

1024 £ 02473 event 02474 event 024' £ 02476 event 02477 event 024'

event 02481 event 02482 event 02483 event 02484 event 02485 event 02486 event 02487 event 02488 event 02489
event 02490 event 02491 event 02492 event 02493 event 02454 event 02495 event 02496 event 02497 event 02498
o o o

event 02499 event 02500 event 0250

£ 0250

event 02508 event 02508 event 02510 event 02511 event 02512 event 02513 event. 02514

40251

event 02517 event 02518 event 02519 T-started

* Relatively slow for simultaneous parsing of many files on default CERN's web-server computer



Bookkeeping

Task(s) from physics to data:

It is good to remember conditions which were
used while producing the Data Summary Tapes
(DST) as well as for simulation.

It is convenient to have possibility to cheek the
data taking conditions and performance of
certain detectors for any beam time starting from
“physics” and ending by the Quality plots,
calibration parameters etc.

Possible solution:

Problems:
Computations are done on various computers
Possibly at different research centers (GRID)

On the early stage calibration- (and also
simulation-) parameters might be stored/created
not at central repository.

It's hard to convince people to commit detailed
documentation.

We can organize central gate responsible for the user interface between a standard computation task
and the user. As soon this is done we have possibility to trace what jobs and under which parameter

conditions were computed.

This can be realized as a web-form page which is creating certain start-up script which is used as a 1-st
step of any analysis. If this is done conveniently this will also be profitable for the end user to use that
form instead of programming start-up script from scratch every time.



Bookkeeping proposal

Backtrace of
[~

data/simulation DSTs

and uploaded parameters

Computing center




Web server limitations

» CERN rules:
Own AFS quota < 800Mb
Access to other users within AFS if directory has proper permission
No access to tape robots
Own PC located in the office is not secured against AC power loss.
Own PC (web+data base server) can not be located at comp.center.

» Possible solution (to be tested):
Remote computing center for data storage (also for the data base)
Web server information exchange using ip«ip connection
bookkeeping test to be done.

CERN INSTITUTE
- open links
T opel N\
Will it be fast
_ enough?

300 Mb 50 Gb
fixed connection




Current status

DST batch-log-parser:;
shell and web supported (still some problems with permissions)
demonstrated possibility of work, to be tuned into common interface/DB.

Offline DST QA:
more histograms to be added by detector experts.

Online QA:
integration with offline QA, bugfixing,
real test to be done in 2009.

Web-site/QA:
prototipes are ready,
external data-storage is under consideration,
bookkeeping test to be done.



BACKUP SLIDES



NAG61 data taking plans

2009: August 12 to November 16

p+C at 31 GeV/c

n+C at 158, 300 GeV/c
p+p at 6 energies

p+p at 158 GeV/c

2010:
p+p at 158 GeV/c

2011:
30+30 at 6 energies
p+Pb at 158 GeV/c

2012:
10+10 at 6 energies
p+Pb at 6 energies

2013:
100+100 at 6 energies

3 weeks (T2K)
2 weeks (C-R)
6 weeks (SIM)
2 weeks (high pT)

11 weeks (high pT)

6 weeks (SIM)

6 weeks (high pT)

6 weeks (SIM)
6 weeks (SIM)

6 weeks (SIM)

6 energies are: 10, 20, 30, 40, 80, 158 GeV/c.

Expected data yeld per year ~ 12 weeks ~ 25000 files (of 1Gb size) per year!

Strong demands to QA!



Log-file parser for DST prod.

https://test-na6lga.web.cern.ch/test-na6lga/cgi-bin/ii.html

.
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B> Location: | w veb.cern.chitest-naélgafcgi-binjii html70=batchga [ % Location Edit Miew Go Bookmarks Tools Settings Window Help
Fag AL CE N @
QOO0 O |m KRN E] 3

TeSt- NAG 1qa E» Location: " & b.cern.chjtest-nas 1ga/cgi-hinfi html?0=batchQA--selectRun&post L’_I‘i] ﬂ
-

Batch-log-QA Batch-log-QA _ it View
BT : EEEEETCRC R T ! I © 0 Q000 [=R[a G [a] K

is file

X N B Lg:atlnn:“ﬁ—bm[n html?0=batchQA--selectRunDebug=/afs/cern.chjnaé 1/Productionjwwwdirjfrun5603/LSFJOB_965962/STDOUT=2156 &ﬂﬂ
) ) loaded | =
file-name info ra— 2151 DSPACK 1.802, 1 Aug 2007 (dswrite, server: prodna6l_18755_1xb8584)
| e 2152 DSPACK 1.602, 1 Aug 2007 (dsread, server: prodnabl_18755 1xb8584)
| P 2153 Read one event
2 || run5602_0.raw log ves 5154
s S o - A I8 run5597_0.raw log ves 2155
rn.ch/nasl/Production/wwwdir, O.raw _x001 log | yes 2156
O.raw x002 log ves 2157
| run5582 O.raw log vyes 2158 Run: 5603 Event: GQOE59 —
run5582_0.raw_x001 |log | ves 2159
rUN5582 O.raw x002 log  yes 216@ DSPACK 1.602, 1 Aug 2007 (dsdd, server ;£ /odafa61_18755_LxbB584) =
| run5582_0.raw x003 log ves 2161 DSPACK 1.802, 1 Aug 2007 (blbla, ser ydinatl_18755_1xb8584)
| : 2162 wvtl christina correction is /fafs/cern.gz bftware/pro/RES_CORR_ZG/init/vtl.corr =
O.raw o es = =
-—O' 001 2d ! 2163 vt2 christina correction is /afs/cerrS oftware/pro/RES_CORR_ZG/init/vt2.corr
® Lo | e T (PEWLN R e 2164 mtl christina correction is /afs/cer Software/pro/RES_CORR_ZG/init/mtl.corr
= - aEt —|I O.raw x002 |log  yes 2165 mtr christina correction is /afs/ceg ‘Software/pro/RES_CORR_ZG/init/mtr.corr
|E= Test-NA61lqga run56z4_0.raw_x003 log 2166 Open: /afs/cern.ch/na6l/Software/p, JRR_ZG/init/wdrift_2007.txt =
q | run5624 0.raw_x004 | log 2167 christina par file is /afs/cern. oftware/pro/RES CORR 7ZG/init/vtl.corr =1
| run5624 0.raw x005 | log [Page loaded. B
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eneral job information
ed run period(s):
yEXECUTE started:1 times
i converter started:1 times
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histogramming client

Since hhistory does nothing but displaying and analysing histograms from ROOT-files located as a
certain directory one needs a client which is creating and filing such histograms.

Currently check raw_zoltan -client is used to create control online-QA histograms
+ was already used before
+ works
— does not include control plots for some detectors (TPCs?)
— needs some modifications when data structure changes (new DAQ)
— written in C with support for HBOOK/PAW, plots has to be converted to ROOT format

? May be we shall stick to DSPACK related version also for online-QA
+ no need in two independent conversions of RAW data into the ready-to-use format
+ will almost merge with offline-QA and will need less manpower to support
— must be slower, but the cost is CPU which is in the end cheaper compared to bug hunting
— it can be, that some important low-level information is not transmitted into DSPACK (?)



