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Transverse Momentum legend nucleon moves to the right.
Dependent PDFs O nucleon (N) == nucleon spin
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8 TMD(PDF)s needed at leading twist description.
Fragmentation functions (not shown here) are denoted by capital symbols.

Flavor indices and kinematic dependences skipped for simplicity.
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Spin-dependent Drell-Yan measurement at COMPASS

Drell-Yan
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The Sivers TMD is expected to
have the same magnitude, but
opposite sign in SIDIS vs. DY.
The same applies to the Boer-
Mulders function.

Crucial test of TMD framework.
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Drell-Yan cross section for transversely polarized proton target (simplified):
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COMPASS pion-induced Drell-Yan
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COMPASS target
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COMPASS polarized target 2015, 2018 (NH3);

NH3

ammonia beads immersed into liquid helium; muon pairs
dilution factor ~ 0.22 ‘ (prno)
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COMPASS Drell-Yan setup 2015 & 2018

e 190 GeV negatively charged pion beam. /

e Transversely polarized NH3 target, <Pt>=73% (2015).
e Hadron absorber with nuclear targets integrated (Al, W).

e About 220 tracking planes.

S
~.
~——

tracking _—
dipole LT, muon
SM2 ' . wall 2

tracking ECal2,
dipole HCal2
Sg/ll trigger
hodoscopes

polarized
target

tracking of charged particles:

- in the beam region: SciFis

- region close to the beam: Micromegas
and GEMs with high-rate capability

- large-area tracking: drift chambers,
drift tubes, proportional chambers

hadron
absorber
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COMPASS Drell-Yan spin-dependent

asymmetry amplitudes

DY PRL 119 (2017) 112002
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scale uncertainty due to target polarization (5%) & target dilution factor (8%) not shown.
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COMPASS Drell-Yan vs. SIDIS:

spin-dependent asymmetry amplitudes

DY PRL 119 (2017) 112002

SIDIS PLB 770 (2017) 138
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COMPASS Sivers Drell-Yan result 2015

"« COMPASS 2015 data
| == DGLAP
- == TMD-|

0.1 = TMD-2

s’ E ......................................

“ <E" ) S |
i o (AT™M9)=0.060+ 0.057(stat) = 0.040(sys)
- no - .
i - (~ 1 sigma)

0.1 N switch ,

I e 2018 (ongoing run): factor of at least 1.5 more
[ , L statistics expected, as compared to 2015
0.5 0 0.5

Xp
“DGLAP” M. Anselmino, M. Boglione, U. D’Alesio, F. Murgia, and A. Prokudin, J. High Energy Phys. 04 (2017) 046.

“TMD 1” M. G. Echevarria, A. Idilbi, Z.-B. Kang, and I. Vitev, Phys. Rev. D 89, 074013 (2014).
“TMD 2” P. Sun and F. Yuan, Phys. Rev. D 88, 114012 (2013).

Weighted transverse spin asymmetries in 2015 COMPASS Drell-Yan data:
== Jan Matousek, Monday TMD 15:20

- Direct measurement of TMD k12 moments
- Products instead of convolutions of TMDs
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https://agenda.infn.it/getFile.py/access?contribId=98&sessionId=2&resId=0&materialId=slides&confId=12464

More COMPASS DY results to come

e Unpolarized Drell-Yan angular distributions from n- on NHs.
e Absolute Drell-Yan cross-sections of pion collisions on NHzand W targets.

® Nuclear effects from the ratio of Drell-Yan on W to NHs.
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COMPASS

Spin-averaged Drell-Yan cross section :esults
O come

- For DY, J/y, v’
- For NH3 &W targets

(trigger, reconstruction,
detector) Efficiencies

L = FXor
Luminosity Multi-dimensional analysis

\/ (M, xF, qT, Zvtx)

Flux stability vs. time

: " INH3+He : NH3+He l
* He __

‘Flas Al Tungsten *AlO; - Stainless steel
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COMPASS

Angular dependence of the Drell-Yan cross section NS

to come

_ 4 Lo — | T beam  target
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— —11 .
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— | .
+ |57 |h] |® hlLT sin(2¢ + ¢g) (BM) ® (Pretzelosity)
+ |57 'E1 &) h1 Siﬂ(QQb — ¢S) (BM) ® (Transversity)
®s: angle related to direction of target spin
®, 0: angles in Collins-Soper frame
1 —A=2v e I[fintrinsic transverse motion & QCD radiative effects: A#1,

Lam-Tung relation

C.S. Lam and W.K. Tung,
PRD 18 (1978) 2447

Drell Yan (@ COMPASS - C. Riedl (UIUC), on behalf of COMPASS

uz0, v£0

Collider [CMS PLB 750 (2015)] and pion-induced DY [NAI10
Z.Phys.C 31, 513 (1986)] violation of Lam-Tung relations

NNLO QCD corrections can explain these findings [M.
Vogelsang, M. Lambertsen, Phys.Rev.D93 (2016)].
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COMPASS

Angular dependence of the Drell-Yan cross section NS
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®s: angle related to direction of target spin
®, 0: angles in Collins-Soper frame

1 —A=2v .
Lam-Tung relation
C.S. Lam and W.K. Tung,
PRD 18 (1978) 2447 ¢
o
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If intrinsic transverse motion & QCD radiative effects: A#1,
uz0, v£0

Collider [CMS PLB 750 (2015)] and pion-induced DY [NAI10
Z.Phys.C 31, 513 (1986)] violation of Lam-Tung relations

NNLO QCD corrections can explain these findings [M.
Vogelsang, M. Lambertsen, Phys.Rev.D93 (2016)].
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COMPASS

Angular dependence of the Drell-Yan cross section NS
to come

j i — beam  target
do(n™p" — ptp™ X ~ |14+ hi|®|hy|cos(2¢) (BM) ® (BM)

do o 14 Acos® 0 + psin(20) cos ¢ + Z sin2 0 cos(2¢)
df) 2 \
/
®s: angle related to direction of target spin Boer and Mulders 1998: distribution function of the unpolarized
®, 9 angles in Collins-Soper frame nucleon with intrinsic kT dependence.
Describes correlation between quark transverse spin & momentum.

l—A=72v e [fintrinsic transverse motion & QCD radiative effects: A£1,
Lam-Tung relation u#0, v£0

bRD 18 (1078) o7 e Collider [CMS PLB 750 (2015)] and pion-induced DY [NA10
Z.Phys.C 31, 513 (1986)] violation of Lam-Tung relations

e NNLO QCD corrections can explain these findings [M.
Vogelsang, M. Lambertsen, Phys.Rev.D93 (2016)].
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Flavor-dependent EMC effect & parton energy loss

e EMC effect in DIS: nuclear PDFs found to be

modified with respect to proton PDFs

(“shadowing”, etc.)

e Pion-induced Drell-Yan: Cloet, Bentz, Thomas
(CBT) model: 1sovector mean field in a N#£Z

nucleus causes different modification for u-

and d-quarks.

e COMPASS data do not only probe the EMC effect but
also parton energy loss effects via soft gluon radiation in
the cold nuclear medium through multiple scattering.
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Cloet et al, Phys.Lett.B 642, 210 (2006)
D. Dutta et al, Phys.Rev. C 83 042201 (2011)

NA3, Phys.Lett.B 104, 335 (1981)
NA10, Phys.Lett.B 193, 368 (1987)
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2015 & 2018 COMPASS W/NH3 Drell Yan data:

projected uncertainties

o,
Ry 4f 4t L4r
- - i o
1.2 1.2 121 forR:(O—W) =1
- - NH,
L B \ : T A \
- - [ |
It -t I S S S %} T 1:—“‘:5?_‘?7—* t T
i I I —+—_+_
0.8 0.8 0.8~ —
" forR=| ¥ =1 . forR=| Y =1 . 1
- or R = ONH3 _ = - or R = ONH3 _ = i
0.6 A 0.6 A 0.6
-+ 2015 data -+ 2015 data = NA10 140 GeV/c (oy/0p)
i i [+ NAI0 286 GeV/c (0y/0p,)
0.4 A 2015 +2018 data 0.4 A 2015+ 2018 data 04~ 4 COMPASS 2015 + 2018 data
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02 0 02 04 06 08 0 01 02 03 04 05 06 0 01 02 03 04 05 06
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NA10 data: Phys. Lett. B193 (1987) 368

e Assuming no nuclear effects at all.
e Only statistical uncertainties shown.
e [Expected DY statistics for 2018 assumed to be 1.5x that of 2015.

e Next: J/Psi1 production; gg-fusion vs. qgbar-fusion production mechanisms.

Drell Yan @ COMPASS - C. Riedl (UIUC), on behalf of COMPASS 16 SPIN 2018, Ferrara - September 13, 2018



AUIREYIN at Ncsa

https://bluewaters.ncsa.illinois.edu

- Petascale supercomputer at the National Center for Supercomputing Applications (NCSA) at the
University of Illinois at Urbana-Champaign.

- The NSF awarded $208 million for the Blue Waters project, installation 2012.

Disk Tape

Memory storage storage

Speed

1.5 26 380 13.3
petabytes  petabytes petabytes petaFLOPS

: CPUs per memory per memory per  total number
Cray inc. node remark node node [GB] CPU [GB] of nodes
XE6 dual CPU x56 32 64 2 22,640
processor
heterogeneous x86 CPU
XK7 & (“accelerated”) GPU 16 32 2 4,228
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https://bluewaters.ncsa.illinois.edu

Data taking conditions at COMPASS - Drell Yan

Analog signal is amplified, then digitized.
~40k events recorded per second (Drell-Yan di-muon trigger).

Typically 50k events written online in
1 file of ~ 1 GB (~ 20 kB per event).

7 months of operation (April - November). .
Each year ~ 1 petabyte of raw data. =

—

mDSTs of reduced size by factor 5-10. —

Plans for Blue Waters:
2 years of DY data (2015, 2018)
2 years of GPD data (2016, 2017)

Example: 2015 DY real data (RD) Sim“(lﬁ‘ec‘; L
alignment periods 9 2
I — number of events [all M] 38,500 M(**) 12,800 M
_«—" \ v - number of events [M>2GeV] 41 M 12,800 M
| p file size 1 GB 5GB
total volume 750 TB 165 TB
files 770,000 33,000
file type raw GEANT

(**) containing many low-mass combinatorial background events
absent in the MC because of the generator cut M>2GeV
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COMPASS data productions - the principle

RD (Real Data)

If coincident signal in trigger detectors: Read out all detector

[N

HE

33

| Rl

ot
g
planes (>300)
& write to disk at CERN: | 2D efficiency maps
Data AcQuisition = DAQ — .

ul
07

.’ 'J\'ianm I

Calibration: physical

Alignment:
raw S spatial hits

data

1n detectors

energy deposits in detectors |e&—"

N

mySQL DB

/

CORAL = COmpass ”

; MC (Monte Carlo simulation)

Physics event generator

signal & background
Example PYTHIA: generation of
high-energy physics events

http://home.thep.lu.se/Pythia

/

GEANT4 pa—
Toolkit for the simulation of the infensive
passage of particles through matter -~

http://geant4.web.cern.ch

Reconstruction Analysis Library | MC [€—

| \\, I

a charged-particle
trajectory

mini-DSTs

track
reconstruction

(Data Summary Trees)

|

skimmed p-DSTs
with reduced information
|

PHAST = PHysics Analysis Software Tools

!

User analysis
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Aulations of the

detectors play a central role in
understanding subtle detector effects
and removing background events
from the data sample.
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http://geant4.web.cern.ch
http://home.thep.lu.se/Pythia

Experimental data productions on Blue Waters

CASTORé DST

750 TB CERN tape Upon production

MO0 TB . DY 2015 \fTS3 request

raw
@ DVCS 2016 camm | 1]TERS - (| |iATERS
- | @ DVCS 2017 D Disk — Tape
1.400 TB @ DY 2018 (proj) \* : | j
reate tar archives
100 GB
Untar & a
Pa:DA ﬁ:} 1chunk =1GB;

production pPonDA 1 Period ~ 100.000 chunks

®  PanDA harvests and exploits processing
resources via autonomous pilot jobs. FTS3 (File transfer system): bulk data mover created to globally distribute LHC data.

° Tasks manageable on different sites by PanDA = Production ANd Distributed Analysis = data production and monitoring

central interface system developed for ATLAS-LHC.

®  Framework recently integrated with BW Submitter
run COMPASS data-productions. Production
System

®  Each pilot runs on a worker node:

—
A. Send a request —> Production [ -
B. Receives a Job —> Database

C. Runs the Job.
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Using a supercomputer in experimental nuclear physics

The scope of the project: . grant (award #1713684) The advantages, compared to the
Allocation “PRAC balh .
L e—————a standard computing clusters:

e Monte Carlo productions
proct ® (Much) faster data production due to parallel

e Real data productions processing

e Minimization of systematic uncertainties due to
possibility of

e Physics analysis - applying multi-dimensional acceptance corrections;

- simulating high realistic pile-up;

- generating with minimume-bias trigger.

e 2D efficiency maps

= 3:;983/“’ e Unprecedented precision determination of detector
efficiencies

0 5 10 15 20

Wall time for Processing (A.U.) ' ' '
melorrroce==re e More disk space for fast access available (in general)

Extragalactic
Astronomy and
Cosmology

These are examples.
They might not apply in general.

BLUE WATERS

https://bluewaters.ncsa.illinois.edu/usage-project-details?project=balh

Nuclear Physics
Biophysics

Stellar
Astronomy and
Astrophysics

omputer and
Computation
Research
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https://bluewaters.ncsa.illinois.edu/usage-project-details?project=balh

Outlook: Letter of Intent CERN A new QCD facility

at the M2 beam line of the CERN SPS

o Lol (Draft 1.0) : https://arxiv.org/abs/1808.00848

e We are looking for new collaborators!
Sign up here: https://nqf-m2.web.cern.ch

e Drell-Yan related:

- phase I: Drell-Yan and charmonium production with conventional hadron beams
* Separation of valence and sea contributions in the pion
>2021 * Gluon distribution in the pion
* Nuclear dependence: Flavor-dependent valence modifications

- phase 2: Drell-Yan physics with high-intensity kaon and antiproton beams
> LS3 * Nucleon spin structure with antiproton beam
3 ¥ Valence quark distribution in the kaon
(‘b«)" & . . . .
e R Separation of valence and sea contributions in the kaon
© * Gluon distribution in the kaon
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Exploring hadron structure
A new QCD facility

at the M2 beam line of the CERN SPS

at CERN North Area’s EHN2

proton radius

unique proton and meson structure
/ beam line
++ upgrades
—> proton spin structure
\ versatile hadron
apparatus
; 3D structure of the
anti-matter .
proton 1n transverse-
. . Cross T™MD
extensive experience hadron section momentum (. )
with solid polarized and SPECiroscopy and coordinate
liquid unpolarized space (GPDs)
targets
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Letter of Intent: programs

A new QCD facility

at the M2 beam line of the CERN SPS

Physics Beam | Beam | Trigger | Beam Earliest Hardware
Program Goals Energy | Intensity | Rate | Type | Target | starttime, | Additions
[GeV] | [s™'] | IkHz] duration
up Precision active TPC,
elastic proton-radius | 100 | 4-10° [ 100 | u* |highpr.| 2022 | SciFi trigger,
scattering measurement H2 | year silicon veto,
Hard recoil silicon,
exclusive GPDE 160 | 2-10° 10 u* | NH] 2022 modified
reactions 2 years PT magnet
Input for 7 production | 20-280 | 5-10° 25 LH2, 2022 LHe
DMS cross section LHe 1 month target
target spectr.:
P-induced Heavy quark | 12,20 | 5-10 25 7 LH2 2022 tracking,
Spectroscopy exotics 2 years calorimetry
Drell-Yan PionPDFs | 190 | 7-100 | 25 T CIW 2022
1-2 years
"active
Drell-Yan | KaonPDFs& | ~100 | 10° | 2550 | k*.5 | NH, 2026 absorber”,
(RF) Nucleon TMDs C/wW 2-3 years vertex det.
Kaon polarisi- non-exclusive
Primakoff bility & pion | ~100 | 5- 10° > 10 K Ni 2026
(RF) life time | year
l_’romn non-exclusive
Photons Meson gluon | > 100 | 5-10° | 10-100| K* LH2, 2026 hodoscope
(RF) PDFs T Ni 1-2 years
K-induced | High-precision recoil TOF,
Spectroscopy | strange-meson | 50-100 | 5-10° 25 K~ LH2 2026 forward
(RF) spectrum 1 year PID
Spin Density
Vector mesons Matrix S0-100 | 5-10° | 10-100 | K*.x* | from H 2026
(RF) Elements to Pb 1 year

Table 6: Requuemems for future programs at the M2 beam line after 2021. Standard muon beams are in

blue, standard hads
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Summary: Drell Yan at COMPASS

SEPTEMBER
2018

e First spin-dependent Drell-Yan result (2015 data): - B DGLAP
sign flip of Siver function wrt SIDIS supported,
albeit with large experimental uncertainties.

e 2018 run ongoing at this second -
expect at least stat(2018) = 1.5 x stat(2015)! 0.1

e Soon to come: modulations of spin-averaged e
cross section; DY cross section; nuclear effects

e Blue Waters speeds up data productions significantly B I_ U E W A.‘- E H S

e Anew QCD facility at the M2 beam line of the CERN SPS!
Letter of Intent v1.0: https://arxiv.org/abs/1808.00848
Express your interest, no obligations! https://ngf-m2.web.cern.ch A new QCD facility

at the M2 beam line of the CERN SPS

This research is part of the Blue Waters sustained-petascale computing project, which is supported by the National Science Foundation (awards OCI-0725070 and ACI-1238993)
and the state of Illlinois. Blue Waters is a joint effort of the University of Illinois at Urbana-Champaign and its National Center for Supercomputing Applications. This work is also
part of the "Mapping Proton Quark Structure using Petabytes of COMPASS Data" PRAC allocation supported by the National Science Foundation (award number OCI 1713684 ).
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Pion structure: why are pions

CERN A new QCD facility
at the M2 beam line of the CERN SPS

so much lighter than protons?

e The pion: one of the most simple QCD objects.

qq bound state & pseudo-Nambu-Goldstone boson Drell-Yan
acquiring mass via dynamical chiral symmetry breaking. I reaction [ "
arge u
e Proton quark & gluon structure: detailed experimental | Proton lepton
information from (SI)DIS and jet, hadron, and Drell-Yan pair
cross sections in pp / p-anti_p beam -
Z —
e Mesons qnly poorly constrained from carly Drell-Yan proton| DF ® DF | pion
cross section measurements for pions and completely
unconstrained for Kaons.
Full,
e Pion valence- and sea-quark distributions pcilsttzieg ;
- Valence and sea separation using " and w— beams of as high energy as possible pion
- So far only NA3 & E615 end of 1980s. Low stat. Affected by nuclear effects. structure
e Charmonium production mechanism = pion gluon distributions. Nuclear medium

modifications (“EMC-

Available statistics can be increased by more than an order of magnitude. .,
type” effect)

e Nuclear effects: precise measurement of nuclear PDFs in the valence-quark
region and check of flavor- (in)dependence of EMC effect
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at the M2 beam line of the CERN SPS

Drell-Yan with kaon and CERN A new QCD facility

anti-proton beams

e Pion (ud) vs. kaon (us): presence of the heavier valence
strange-quark might alter kaon properties.

e Kaon s-quark carries larger fraction of kaon momentum:
=> Valence distributions differ kaon vs. pion.

= Less gluons in kaon than in pion (heavier quarks radiate softer gluons).

e Only experimental information on valence kaon PDF 30 years old: NA3. Sea unknown.

e Valence and sea separation in kaons using isoscalar targets and high-intensity K™ and K—
beams.

e Kaon-induced J/y production to map kaon u-quark distribution

e Nucleon spin structure with anti-proton beams: measurements of observables related to
proton TMDs with reduced systematic uncertainties. Example for Boer-Mulders TMD
(BM):
np scattering: (BM), ® (BM);
anti-p_p scattering: (BM), ® (BM )ani-p
= Access to valence-quark TMDs of the proton only.
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SPS

up to 108 particles/s

- M2 h .
CERN M2 beam line B30T b acgron M2 (limited mostly by
7T+ abSorover radio protection)
400 GeV e lts ~400m
conversion (7 > <
wrget % ) mucns 160 / 200 GeV
hadron decay section hadrons 190 GeV
RF-SCpal’ated beams (~ 600m) neg. beam: 97% m, 2% K, 1% anti-p

(not before LS3):

S
Panofsky-Schnell-System with two cavities (CERN 68-29):

beam optical system

RF 1

Q.w

momentum
analysed beam

-
—
-~

R .

\
=~ beam stopper
RS

* Particle species have same momenta but different velocities

* Time-dependent transverse kick by RF cavities in dipole mode
* RFakick compensated or amplified by RF2

» Selection of particle species by selection of phase difference

RF2

— -1 -1
AD =2n(Lf/c)(B,*-B,?) I
— RFa
(3"'"',3-:: @ ) Bemhard
7\ BANSER
Momentum .
selection
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Angles in Drell Yan

Collins-Soper frame I
(dilepton rest frame)
lepton plane (cm)
Y
A S,
/ j\j
S dqr q
H,(P.) A
o > 2
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The Sivers effect

transverse

proton spin observed di-muon
transverse quark

S momentum

Incoming
beam

-0.5 0 0.5
ky(GeV)

EIC “White Paper” arXiv:1212.1701, based on
M. Anselmino et al., J. Phys. Conf. Ser. 295,
012062 (2011), arXiv:1012.3565
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Sivers amplitude: predictions for COMPASS DY

Transverse momentum dependent evolution: Matching SIDIS

processes to Drell-Yan and W/Z boson production

O il QCD evolution of the Sivers asymmetry 0'2: sin 0,
E M.G. Echevarria et al., - Ayt
_O 01 __ PRD 89 074013 (2014) 0.15_— P. Sun & F. Yuan, PRD 88, 114012 (2013)
Z d l
< 0.02 : 0.1~ /\
-0.03F !
E 0.05
-0.04 - i
C 11 1 I L1 1 I L1 1 I 11 I L1 1 I L1 1 -
XF -
| | | | | | | | | | | | | | | | | | | | | | |
-0.2 0 0.2 0.4 0.6 0.8

Xg
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The SIDIS cross section: Yharmonic( ¢, ¢s)- ®

Worm-gear (Kotzinian-Mulders) BM ® Collins
Cahn-effect + ® Collins o e -
BM & Collins \ o(8: ¢s1]= drdydzdodpsd P2 ryQ2 2(1 — €) (1 i %)

{FUU,T —+ GFUU,L -+ \/26(1 —+ 6) COSQb F;}%Sv¢ +le COS(2¢) Fgﬁ(%) —+ )\e [\/26(1 — 6) sinqS lelr}¢] -+

+S; [\/26(1 T ) sing F0 4 e sin(2¢) Fo29| 4 spA, [\/1 “ & Frp 4 v/26(1 — €) cos Fg‘fﬂ

+|57||sin(¢ — ¢s) (Fzsji;%_(bs) + eFf}i;%_qu)) +e sin(¢ + ¢g) F(S}i;(¢+¢s) He sin(3¢ — ¢g) ng;(i%fb—fbs)
. \/2 1 . Fsind)s 2¢(1 (20 — Fsin(2¢—<bs)

Sivers ® D1 +v/2e(1 +€) singg Frrp ° + A/26(1 + €) sin(2¢  ¢s) Frp

+|S7[Ae |[V1 = € cos(d — ¢s) FIC,(;/?(¢_¢S) +1/2€(1 — €) cosps cmr_}sqbs —|-/2€(1 —€) cos(2¢ — ¢d) Fz(;?(2¢_¢s)] } ,
W \\( D1 T ' Colls v
orm-gear ® ransversity ® Collins Pretzelosity ® Collins
) ) ] Unpolarized
- Fxy[z) = structure function. X=beam, Y= target polarization, Longitudinally

[Z= virtual-photon polarization]. X, Y € {U, L, T} = Transversely
- Ae = helicity of the lepton beam
- S1. and St = longitudinal and transverse target polarization
- ¢ = ratio of longitudinal and transverse photon fluxes Bacchetta et al.,, THEP 02, 093 (2007)
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COMPASS Blue Waters: project time line

Jan | Feb | Mar | Apr | May | June | July | Aug | Sep | Oct | Nov | Dec

2016
2017

2019
node hours (used-up) 46,000 200,000 (9,440,000 9,440,000

Ell;(lllr)li)isszlion Exploratory Campus PRAC-A - allocations
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COMPASS Blue Waters computing model

raw (mDST, uDST)
«——FTS3 —
Blue Waters CERN
" mDST, uDST /
. n;DST, uDST, DST uneT
RD production | |mDST, u]%?T ﬁD ST, l:;DST, RD production
MC production 'y Local clusters at .
User analysis other COMPASS é ligl?ment
y . . . ai I‘ation
institutions
Detector & Beam
Studies,
User analysis Code Debugging
(User analysis)
MC production
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Raw data management on Blue Waters

CERN tape upon production request
/castor/cern.ch/compass/data
Globus
Online
FTS3
: BW tape
750 TB , BW scrgtch (disk) \ ncsa#Nea rI{ine/
/projects/sciteam/balh/DATA projects/sciteam/
untar & PanDA balh/projectdata
11%%“8’510’“ . /MakeListe-slot. sh production 6 PB
chunks ./SlotChunks.sh @
“slotted” 2.5 hours
slotte
per 3
directories of directories/ Globus
each 100 Online
1000 chunks tar each 100 slot egch 1.00 tar
directories chunks into 1 arch}ves into 1
with each \9 tar archive > directory
100 files, 75 min
each file = . /CheckTar.sh
1GB . /MakelListe-tar.sh ~ 10 directories
Tar.pbs with each 100
' files, each file = 1 chunk = 1GB
100G 1 tar archive = 100GB
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PanDA production interface

Cloud, Sites Status nJobs 2 i

L 2 % T B ] E i ] | § k-

all sites Including MCP | | 77418 0 0 0 39 196 16 [ 898 0 0 52576 23441 ‘ | 30

| BW_COMPASS_MCORE A online A 3112 0 0 0 | 39 32 16 48 256 2721 A 91
CERN_COMPASS_PROO online 74308 0 0 0 0 184 850 252 52320 20720 28

COMPASS PanDA Dash

The summary for the dy2015W12058Wtest procuction started on 03 Apr 2018, The 1otal number of chunks & 968, The average walltime of a finished job is 1234 minutes. Built 10:42
Tasks for Jobs for Show settings path for
dy2015W12t58Wrest dy2015W12t158Wrest dy2015W12158Wrest
Processing mOST mesging mDST migrasion hist mesging Pist migration ED mesging ED migration
ey S oty e Total 968 Totat S oty fon Total 958 Totl: 960
Show 50 * entries Search:
Status of X- Status of
Number of Total number of mDST Histogram Status of event X-checked Event dump
Run  * Staged Sent Running Failed Finished mDST checked histogram
events chunks merging mDST migration merging migration dump merging event dump migration
263203 22373350 466 - 40 ] - a7 - no - - - - no
2633304 24204064 502 - 47 ] - 416 . no . - . . no

Showing 1% 2 of 2 entries

e  The PanDA pilot receives jobs from remote PanDA server, requestd
jobs by preparing PBS jobs and sending them to PBS MOM nodes

-
®°Y  Brought to you by the PanDA team.
!) All times are in UTC. Page may be cached; check the build time above.

ParDA home

e The pilot checks if jobs are OK, sends monitoring callback to PanDA
and, once jobs are finished, performs stage-out of result files to the
target directories.
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