
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 ISBN: 978-1-5108-5338-6 
ISSN: 1742-6588 

22nd International Conference on 
Computing in High Energy and 
Nuclear Physics (CHEP 2016) 
 

San Francisco, California, USA 
10 – 14 October 2016 

Part 1 of 4 

 

Journal of Physics: Conference Series Volume 898 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2016) by the Institute of Physics 
All rights reserved. The material featured in this book is subject to  
IOP copyright protection, unless otherwise indicated. 
 
Printed by Curran Associates, Inc. (2018) 
  
For permission requests, please contact the Institute of Physics 
at the address below. 
  
Institute of Physics 
Dirac House, Temple Back 
Bristol BS1 6BE UK 
 
 
Phone:    44 1 17 929 7481 
Fax:   44 1 17 920 0979 
 
techtracking@iop.org 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2633 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 
 
 

                        PART 1 
 
PLENARY 
 
NETWORKING: THE VIEW FROM HEP........................................................................................................................ 1

Shawn McKee 

 
TRACK 1: ONLINE COMPUTING 
 
DESIGN OF THE DATA QUALITY CONTROL SYSTEM FOR THE ALICE O2 ...................................................... 9

Barthélémy Von Haller, Patryk Lesiak, Jacek Otwinowski 
 

IMPLEMENTATION OF THE ATLAS TRIGGER WITHIN THE MULTI-THREADED 
SOFTWARE FRAMEWORK ATHENAMT.................................................................................................................... 17

Ben Wynne 
 

MULTI-THREADED ALGORITHMS FOR GPGPU IN THE ATLAS HIGH LEVEL TRIGGER .......................... 21
P. Conde Muíño 

 

REALTIME PROCESSING OF LOFAR DATA FOR THE DETECTION OF NANO-SECOND 
PULSES FROM THE MOON............................................................................................................................................ 29

T. Winchen, A. Bonardi, S. Buitink, A. Corstanje, J. E. Enriquez, H. Falcke, J. R. Hörandel, P. Mitra, K. Mulrey, A. 
Nelles, J. P. Rachen, L. Rossetto, P. Schellart, O. Scholten, S. Thoudam, T. N. G. Trinh, S. Ter Veen, The Lofar 
Cosmic Ray Ksp 

 

THE DESIGN OF A FAST LEVEL 1 TRACK TRIGGER FOR THE ATLAS HIGH LUMINOSITY 
UPGRADE ........................................................................................................................................................................... 36

Benedict Marc Miller Allbrooke 
 

HOW DO WE PROGRAM ACCELERATORS AT CERN? SCHEDULING BEAMS WITH THE 
NEW AD CENTRAL TIMING .......................................................................................................................................... 41

Andrzej Dworak, Jean-Claude Bau 
 

FRAMEWORKS TO MONITOR AND PREDICT RATES AND RESOURCE USAGE IN THE 
ATLAS HIGH LEVEL TRIGGER .................................................................................................................................... 47

Tim Martin 
 

DEVELOPMENT, VALIDATION AND INTEGRATION OF THE ATLAS TRIGGER SYSTEM 
SOFTWARE IN RUN 2 ...................................................................................................................................................... 55

Robert Keyes 
 

FLEXIBLE ONLINE MONITORING FOR HIGH-ENERGY PHYSICS WITH PYRAME ...................................... 63
Miguel Rubio-Roy, Floris Thiant, Frédéric Magniette 

 

A WEB-BASED SOLUTION TO VISUALIZE OPERATIONAL MONITORING DATA IN THE 
TRIGGER AND DATA ACQUISITION SYSTEM OF THE ATLAS EXPERIMENT AT THE LHC ...................... 71

G Avolio, M D'Ascanio, G Lehmann-Miotto, I Soloviev 
 

THE DETECTOR READ-OUT IN ALICE DURING RUN 3 AND 4 ............................................................................ 79
F Costa, A Kluge, P Vande Vyvre 

 

DATA ACQUISITION AND PROCESSING IN THE ATLAS TILE CALORIMETER PHASE-II 
UPGRADE DEMONSTRATOR ........................................................................................................................................ 86

A Valero 
 

ARTDAQ: DAQ SOFTWARE DEVELOPMENT MADE SIMPLE .............................................................................. 93
Kurt Biery, Eric Flumerfelt, John Freeman, Wesley Ketchum, Gennadiy Lukhanin, Ron Rechenmacher 

 

THE DAQ SYSTEM FOR THE AE IS EXPERIMENT ................................................................................................ 101
F Prelz, S Aghion, C Amsler, T Ariga, G Bonomi, R S Brusa, M Caccia, R Caravita, F Castelli, G Cerchiari, D 
Comparat, G Consolati, A Demetrio, L Di Noto, M Doser, A Ereditato, C Evans, R Ferragut, J Fesel, A Fontana, S 
Gerber, M Giammarchi, A Gligorova, F Guatieri, S Haider, A Hinterberger, H Holmestad, A Kellerbauer, D 
Krasnický, V Lagomarsino, P Lansonneur, P Lebrun, C Malbrunot, S Mariazzi, V Matveev, Z Mazzotta, S R 
Müller, G Nebbia, P Nedelec, M Oberthaler, N Pacifico, D Pagano, L Penasa, V Petracek, M Prevedelli, L 
Ravelli, B Rienaecker, J Robert, O M Røhne, A Rotondi, M Sacerdoti, H Sandaker, R Santoro, P Scampoli, M 
Simon, L Smestad, F Sorrentino, G Testera, I C Tietje, E Widmann, P Yzombard, C Zimmer, J Zmeskal, N Zurlo 

 

40 GBPS DATA ACQUISITION SYSTEM FOR NECTARCAM ................................................................................ 109
Dirk Hoffmann, Julien Houles 

 



THE RESOURCE MANAGER THE ATLAS TRIGGER AND DATA ACQUISITION SYSTEM.......................... 117
I Aleksandrov, G Avolio, G Lehmann Miotto, I Soloviev 

 

THE ATLAS DATA ACQUISITION SYSTEM IN LHC RUN 2.................................................................................. 124
William Panduro Vazquez 

 

FPGA BASED DATA PROCESSING IN THE ALICE HIGH LEVEL TRIGGER IN LHC RUN 2 ........................ 132
Heiko Engel, Torsten Alt, Udo Kebschull 

 

THE CMS DATA ACQUISITION - ARCHITECTURES FOR THE PHASE-2 UPGRADE .................................... 140
J-M Andre, U Behrens, J Branson, P Brummer, O Chaze, S Cittolin, C Contescu, B G Craigs, G-L Darlea, C 
Deldicque, Z Demiragli, M Dobson, N Doualot, S Erhan, J F Fulcher, D Gigi, M Gladki, F Glege, G Gomez-
Ceballos, J Hegeman, A Holzner, M Janulis, R Jimenez-Estupiñán, L Masetti, F Meijers, E Meschi, R K Mommsen, 
S Morovic, V O'Dell, L Orsini, C Paus, P Petrova, M Pieri, A Racz, T Reis, H Sakulin, C Schwick, D Simelevicius, 
P Zejdl 

 

PERFORMANCE OF THE CMS EVENT BUILDER................................................................................................... 148
J-M Andre, U Behrens, J Branson, P Brummer, O Chaze, S Cittolin, C Contescu, B G Craigs, G-L Darlea, C 
Deldicque, Z Demiragli, M Dobson, N Doualot, S Erhan, J F Fulcher, D Gigi, M Gladki, F Glege, G Gomez-
Ceballos, J Hegeman, A Holzner, M Janulis, R Jimenez-Estupiñán, L Masetti, F Meijers, E Meschi, R K Mommsen, 
S Morovic, V O'Dell, L Orsini, C Paus, P Petrova, M Pieri, A Racz, T Reis, H Sakulin, C Schwick, D Simelevicius, 
P Zejdl 

 

FAIRMQ FOR ONLINE RECONSTRUCTION - AN EXAMPLE ON PANDA TEST BEAM DATA .................... 156
Tobias Stockmanns 

 

DETECTOR CONTROL SYSTEM FOR THE AFP DETECTOR IN ATLAS EXPERIMENT AT 
CERN.................................................................................................................................................................................. 163

E Banas, D Caforio, S Czekierda, Z Hajduk, J Olszowska, L Seabra, P Šícho 
 

STAR ONLINE META-DATA COLLECTION FRAMEWORK: INTEGRATION WITH THE PRE-
EXISTING CONTROLS INFRASTRUCTURE............................................................................................................. 171

D Arkhipkin, J Lauret 
 

DEVELOPMENT AND TEST OF A DRS4-BASED DAQ SYSTEM FOR THE PADME 
EXPERIMENT AT THE DAΦNE BTF .......................................................................................................................... 177

E Leonardi, M Raggi, P Valente 
 

READOUT AND TRIGGER FOR THE AFP DETECTOR AT THE ATLAS EXPERIMENT AT 
LHC .................................................................................................................................................................................... 184

K Korcyl, M Kocian, I Lopez Paz, G Avoni 
 

USING ALFA FOR HIGH THROUGHPUT, DISTRIBUTED DATA TRANSMISSION IN THE 
ALICE O2 SYSTEM.......................................................................................................................................................... 189

A Wegrzynek 
 

SND DAQ SYSTEM EVOLUTION ................................................................................................................................. 197
G A Bogdanchkov, V P Druzhinin, A A Korol, S V Koshuba, A I Tekutiev, Yu V Usov 

 

NEW OPERATOR ASSISTANCE FEATURES IN THE CMS RUN CONTROL SYSTEM .................................... 205
J-M Andre, U Behrens, J Branson, P Brummer, O Chaze, S Cittolin, C Contescu, B G Craigs, G-L Darlea, C 
Deldicque, Z Demiragli, M Dobson, N Doualot, S Erhan, J R Fulcher, D Gigi, M Gladki, F Glege, G Gomez-
Ceballos, J Hegeman, A Holzner, M Janulis, R Jimenez-Estupiñán, L Masetti, F Meijers, E Meschi, R K Mommsen, 
S Morovic, V O'Dell, L Orsini, C Paus, P Petrova, M Pieri, A Racz, T Reis, H Sakulin, C Schwick, D Simelevicius, 
M Vougioukas, P Zejdl 

 

FIRST EXPERIENCES WITH A PARALLEL ARCHITECTURE TESTBED IN THE LHCB 
TRIGGER SYSTEM ......................................................................................................................................................... 213

S Gallorini, D Lucchesi, A Gianelle, S Amerio, M Corvo 
 

GPU-ACCELERATED TRACK RECONSTRUCTION IN THE ALICE HIGH LEVEL TRIGGER ..................... 221
David Rohr, Sergey Gorbunov, Volker Lindenstruth 

 

IMPROVEMENTS OF THE ALICE HLT DATA TRANSPORT FRAMEWORK FOR LHC RUN 2 .................... 229
David Rohr, Mikolaj Krzwicki, Heiko Engel, Johannes Lehrbach, Volker Lindenstruth 

 

STATUS OF THE CALIBRATION AND ALIGNMENT FRAMEWORK AT THE BELLE II 
EXPERIMENT .................................................................................................................................................................. 237

D Dossett, M Sevior, M Ritter, T Kuhr, T Bilka, S Yaschenko 
 

FLEXIBLE TRIGGER MENU IMPLEMENTATION ON THE GLOBAL TRIGGER FOR THE 
CMS LEVEL-1 TRIGGER UPGRADE .......................................................................................................................... 245

Takashi Matsushita 
 

A WEB-BASED APPLICATION FOR THE COLLECTION, MANAGEMENT AND RELEASE OF 
ALIGNMENT AND CALIBRATION CONFIGURATIONS USED IN DATA PROCESSING AT 
THE COMPACT MUON SOLENOID EXPERIMENT ................................................................................................ 252

Audrius Mecionis, Salvatore Di Guida, Giovanni Franzoni, Marco Musich, Gianluca Cerminara, Andreas Pfeiffer, 
Giacomo Govi 

 

DEVELOPMENT OF A DATA ACQUISITION SOFTWARE FOR THE CULTASK EXPERIMENT ................. 257
Soohyung Lee 

 



THE INFINIBAND BASED EVENT BUILDER IMPLEMENTATION FOR THE LHCB UPGRADE .................. 262
A Falabella, F Giacomini, M Manzali, U Marconi, N Neufeld, S Valat, B Voneki 

 

THE ATLAS LEVEL-1 TOPOLOGICAL TRIGGER PERFORMANCE IN RUN 2 ................................................ 269
Imma Riu 

 

AN ARTIFICIAL RETINA PROCESSOR FOR TRACK RECONSTRUCTION AT THE LHC 
CROSSING RATE ............................................................................................................................................................ 275

F Bedeschi, R Cenci, P Marino, M J Morello, D Ninci, A Piucci, G Punzi, L Ristori, F Spinella, S Stracka, D 
Tonelli, J Walsh 

 

NOVEL REAL-TIME ALIGNMENT AND CALIBRATION OF THE LHCB DETECTOR IN RUN2 .................. 282
Maurizio Martinelli 

 

SWATCH: COMMON SOFTWARE FOR CONTROLLING AND MONITORING THE 
UPGRADED CMS LEVEL-1 TRIGGER ....................................................................................................................... 288

Simone Bologna, Karol Bunkowski, Giuseppe Codispoti, Glenn Dirkx, Carlos Ghabrous Larrea, Christos 
Lazaridis, Joschka Lingemann, Lukasz Kreczko, Alessandro Thea, Tom Williams 

 

CONTINUOUS AND FAST CALIBRATION OF THE CMS EXPERIMENT: DESIGN OF THE 
AUTOMATED WORKFLOWS AND OPERATIONAL EXPERIENCE .................................................................... 295

P Oramus, G Cerminara, A Pfeiffer, G Franzoni, G Govi, M Musich, S Di Guida 
 

THE TRIGGER AND DATA ACQUISITION SYSTEM FOR THE KM3NET-ITALY NEUTRINO 
TELESCOPE ..................................................................................................................................................................... 303

T Chiarusi, M Favaro, F Giacomini, M Manzali, A Margiotta, C Pellegrino 
 

FINDING THE NEEDLE IN THE HAYSTACK: A CHARMONIUM TRIGGER FOR THE CBM 
EXPERIMENT .................................................................................................................................................................. 310

T Ablyazimov, V Friese, V Ivanov 
 

ACCELERATION OF CHERENKOV ANGLE RECONSTRUCTION WITH THE NEW INTEL 
XEON/FPGA COMPUTE PLATFORM FOR THE PARTICLE IDENTIFICATION IN THE LHCB 
UPGRADE ......................................................................................................................................................................... 317

Christian Faerber 
 

VISUALIZATION OF HISTORICAL DATA FOR THE ATLAS DETECTOR CONTROLS - DDV ..................... 325
J Maciejewski, S Schlenker 

 

NUMERICAL OPTIMIZATION FOR ARTIFICIAL RETINA ALGORITHM ........................................................ 331
M Borisyak, A Ustyuzhanin, D Derkach, M Belous 

 

CBM FIRST-LEVEL EVENT SELECTOR INPUT INTERFACE DEMONSTRATOR........................................... 337
Dirk Hutter, Jan De Cuveland, Volker Lindenstruth 

 

MUON TRIGGER FOR MOBILE PHONES ................................................................................................................. 344
M Borisyak, M Usvyatsov, M Mulhearn, C Shimmin, A Ustyuzhanin 

 

ONLINE DATA COMPRESSION IN THE ALICE O2 FACILITY ............................................................................ 352
Matthias Richter 

 

OPTICAL FOLLOW-UP OF GRAVITATIONAL WAVE TRIGGERS WITH DECAM......................................... 360
K Herner, J Annis, E Berger, D Brout, R Butler, H Chen, P Cowperthwaite, H Diehl, Z Doctor, A Drlica-Wagner, 
B Farr, D Finley, J Frieman, D Holz, R Kessler, H Lin, J Marriner, E Nielsen, A Palmese, M Sako, M Soares-
Santos, F Sobreira, B Yanny 

 

REAL TIME ANALYSIS WITH THE UPGRADED LHCB TRIGGER IN RUN III ................................................ 368
Tomasz Szumlak 

 

LHCB KALMAN FILTER CROSS ARCHITECTURE STUDIES.............................................................................. 374
Daniel Hugo Cámpora Pérez 

 

YARR - A PCIE BASED READOUT CONCEPT FOR CURRENT AND FUTURE ATLAS PIXEL 
MODULES ......................................................................................................................................................................... 382

Timon Heim 
 

RECONSTRUCTION OF MICROPATTERN DETECTOR SIGNALS USING CONVOLUTIONAL 
NEURAL NETWORKS .................................................................................................................................................... 390

L. Flekova, M. Schott 
 

SUPPORT FOR ONLINE CALIBRATION IN THE ALICE HLT FRAMEWORK ................................................. 396
Mikolaj Krzewicki, David Rohr, Chiara Zampolli, Jens Wiechula, Sergey Gorbunov, Alex Chauvin, Ivan Vorobyev, 
Steffen Weber, Kai Schweda, Ruben Shahoyan, Volker Lindenstruth 

 

ALICE HLT RUN 2 PERFORMANCE OVERVIEW. .................................................................................................. 401
Mikolaj Krzewicki, Volker Lindenstruth 

 

FELIX: THE NEW DETECTOR READOUT SYSTEM FOR THE ATLAS EXPERIMENT .................................. 408
Soo Ryu 

 
 



TRACK 2: OFFLINE COMPUTING 
 
OPTICKS : GPU OPTICAL PHOTON SIMULATION FOR PARTICLE PHYSICS USING 
NVIDIA® OPTIX™ .......................................................................................................................................................... 416

Blyth Simon C 
 

FIRST USE OF LHC RUN 3 CONDITIONS DATABASE INFRASTRUCTURE FOR AUXILIARY 
DATA FILES IN ATLAS.................................................................................................................................................. 424

L Aperio Bella, D Barberis, W Buttinger, A Formica, E J Gallas, L Rinaldi, G Rybkin 
 

GIVING PANDAS ROOT TO CHEW ON: EXPERIENCES WITH THE XENON1T DARK 
MATTER EXPERIMENT................................................................................................................................................ 428

D Remenska, C Tunnell, J Aalbers, S Verhoeven, J Maassen, J Templon 
 

ATLAS SIMULATION USING REAL DATA: EMBEDDING AND OVERLAY ...................................................... 436
Andrew Haas 

 

VALIDATION OF PHYSICS MODELS OF GEANT4 USING DATA FROM CMS EXPERIMENT ..................... 442
Sunanda Banerjee 

 

THE NEW ATLAS FAST CALORIMETER SIMULATION....................................................................................... 450
J Schaarschmidt 

 

DEVELOPMENT AND PERFORMANCE OF TRACK RECONSTRUCTION ALGORITHMS AT 
THE ENERGY FRONTIER WITH THE ATLAS DETECTOR .................................................................................. 457

Louis-Guillaume Gagnon 
 

CMS EVENT PROCESSING MULTI-CORE EFFICIENCY STATUS ...................................................................... 465
C D Jones 

 

ATHENAMT: UPGRADING THE ATLAS SOFTWARE FRAMEWORK FOR THE MANY-CORE 
WORLD WITH MULTI-THREADING ......................................................................................................................... 472

Charles Leggett, John Baines, Tomasz Bold, Paolo Calafiura, Steven Farrell, Peter Van Gemmeren, David Malon, 
Elmar Ritsch, Graeme Stewart, Scott Snyder, Vakhtang Tsulaia, Benjamin Wynne 

 

MODERNIZING THE ATLAS SIMULATION INFRASTRUCTURE ....................................................................... 479
A Di Simone 

 

ACTS: FROM ATLAS SOFTWARE TOWARDS A COMMON TRACK RECONSTRUCTION 
SOFTWARE ...................................................................................................................................................................... 485

C Gumpert, A Salzburger, M Kiehn, J Hrdinka, N Calace 
 

MULTI-THREADED ATLAS SIMULATION ON INTEL KNIGHTS LANDING PROCESSORS ........................ 493
Steven Farrell, Paolo Calafiura, Charles Leggett, Vakhtang Tsulaia, Andrea Dotti 

 

SIMULATING STORAGE PART OF APPLICATION WITH SIMGRID ................................................................. 500
Cong Wang 

 

ALIGNMENT OF THE CMS TRACKER: LATEST RESULTS FROM LHC RUN-II ............................................ 508
Gregor Mittag 

 

DETECTOR SIMULATIONS WITH DD4HEP............................................................................................................. 515
M Petric, M Frank, F Gaede, S Lu, N Nikiforou, A Sailer 

 

THE FAST SIMULATION CHAIN FOR ATLAS ......................................................................................................... 523
A Basalaev, Z Marshall 

 

DD4HEP BASED EVENT RECONSTRUCTION.......................................................................................................... 530
A Sailer, M Frank, F Gaede, D Hynds, S Lu, N Nikiforou, M Petric, R Simoniello, G Voutsinas 

 

ANALYSIS TOOLS IN GEANT4 10.2 AND 10.3........................................................................................................... 537
I Hrivnácová, G Barrand 

 

VERIFICATION OF ELECTROMAGNETIC PHYSICS MODELS FOR PARALLEL 
COMPUTING ARCHITECTURES IN THE GEANTV PROJECT ............................................................................ 542

G Amadio, J Apostolakis, M Bandieramonte, S P Behera, R Brun, P Canal, F Carminati, G Cosmo, L Duhem, D 
Elvira, G Folger, A Gheata, M Gheata, I Goulas, F Hariri, S Y Jun, D Konstantinov, H Kumawat, V Ivantchenko, 
G Lima, T Nikitina, M Novak, W Pokorski, A Ribon, R Seghal, O Shadura, S Vallecorsa, S Wenzel 

 

REAL-TIME COMPLEX EVENT PROCESSING FOR CLOUD RESOURCES ...................................................... 550
M Adam, C Cordeiro, L Field, D Giordano, L Magnoni 

 

NEUROMORPHIC KALMAN FILTER IMPLEMENTATION IN IBM'S TRUENORTH...................................... 558
R. Carney, K. Bouchard, P. Calafiura, D. Clark, D. Donofrio, M. Garcia-Sciveres, J. Livezey 

 

A PRECISION DEVICE NEEDS PRECISE SIMULATION: SOFTWARE DESCRIPTION OF THE 
CBM SILICON TRACKING SYSTEM .......................................................................................................................... 566

Hanna Malygina, Volker Friese 
 

IMPACT OF TRACKER LAYOUT ON TRACK RECONSTRUCTION WITH HIGH PILEUP............................ 572
Vyacheslav Krutelyov, Giuseppe Cerati, Matevz Tadel, Frank Wuerthwein, Avi Yagil 

 

A TOOL TO CONVERT CAD MODELS FOR IMPORTATION INTO GEANT4 ................................................... 579
C Vuosalo, D Carlsmith, S Dasu, K Palladino 

 



GEANT4-BASED FULL SIMULATION OF THE PADME EXPERIMENT AT THE DAΦNE BTF ..................... 586
E Leonardi, V Kozhuharov, M Raggi, P Valente 

 

STOCHASTIC OPTIMIZATION OF GEANTV CODE BY USE OF GENETIC ALGORITHMS ......................... 594
G. Amadio, J. Apostolakis, M. Bandieramonte, S. P. Behera, R. Brun, P. Canal, F. Carminati, G. Cosmo, L. 
Duhem, D. Elvira, G. Folger, A. Gheata, M. Gheata, I. Goulas, F. Hariri, S. Y. Jun, D. Konstantinov, H. Kumawat, 
V. Ivantchenko, G. Lima, T. Nikitina, M. Novak, W. Pokorski, A. Ribon, R. Seghal, O. Shadura, S. Vallecorsa, S. 
Wenzel 

 

TRACK PATTERN RECOGNITION FOR THE SHIP SPECTROMETER TRACKER ......................................... 602
M Hushchyn, A Ustyuzhanin, O Alenkin, E Van Herwijnen 

 

COLLECTING CONDITIONS USAGE METADATA TO OPTIMIZE CURRENT AND FUTURE 
ATLAS SOFTWARE AND PROCESSING .................................................................................................................... 609

L Rinaldi, D Barberis, A Formica, E J Gallas, S Oda, G Rybkin, M Verducci 
 

THE APPLICATION OF SNIPER TO THE JUNO SIMULATION ........................................................................... 617
Tao Lin, Jiaheng Zou, Weidong Li, Ziyan Deng, Xiao Fang, Guofu Cao, Xingtao Huang, Zhengyun You 

 

SOFTWARE ASPECTS OF THE GEANT4 VALIDATION REPOSITORY ............................................................. 623
Andrea Dotti, Hans Wenzel, Daniel Elvira, Krzysztof Genser, Julia Yarba, Federico Carminati, Gunter Folger, 
Dmitri Konstantinov, Witold Pokorski, Alberto Ribon 

 

RECONSTRUCTION SOFTWARE OF THE SILICON TRACKER OF DAMPE MISSION ................................. 630
A Tykhonov, V Gallo, X Wu, S Zimmer 

 

RECENT PROGRESS OF GEANT4 ELECTROMAGNETIC PHYSICS FOR LHC AND OTHER 
APPLICATIONS ............................................................................................................................................................... 638

A Bagulya, J M C Brown, H Burkhardt, V Grichine, S Guatelli, S Incerti, V N Ivanchenko, O Kadri, M Karamitros, 
M Maire, K Mashtakov, M Novak, L Pandola, P G Rancoita, D Sawkey, M Tacconi, L Urban 

 

AN ORACLE-BASED EVENT INDEX FOR ATLAS ................................................................................................... 646
E J Gallas, G Dimitrov, P Vasileva, Z Baranowski, L Canali, A Dumitru, A Formica 

 

FAST EMULATION OF TRACK RECONSTRUCTION IN THE CMS SIMULATION ......................................... 654
Matthias Komm 

 

STAR RECONSTRUCTION IMPROVEMENTS FOR TRACKING WITH THE HEAVY FLAVOR 
TRACKER ......................................................................................................................................................................... 660

Jason C Webb, Jérôme Lauret, Victor Perevotchikov, Dmitri Smirnov, Gene Van Buren 
 

REPRESENTING MISALIGNMENTS OF THE STAR GEOMETRY MODEL USING AGML............................ 667
Jason C Webb, Jérôme Lauret, Victor Perevotchikov, Dmitri Smirnov, Gene Van Buren 

 

INTERFACE OF THE GENERAL FITTING TOOL GENFIT2 IN PANDAROOT ................................................. 674
Elisabetta Prencipe, Stefano Spataro, Tobias Stockmanns 

 

MCBOOSTER: A LIBRARY FOR FAST MONTE CARLO GENERATION OF PHASE-SPACE 
DECAYS ON MASSIVELY PARALLEL PLATFORMS. ............................................................................................ 682

A A Alves Júnior, M D Sokoloff 
 

EXPERIMENT MANAGEMENT SYSTEM FOR THE SND DETECTOR ............................................................... 689
K. Pugachev 

 

UPGRADES FOR THE CMS SIMULATION ................................................................................................................ 696
M Hildreth, V N Ivanchenko, D J Lange 

 
PART 2 

 
SIMULATION OF ORIENTATIONAL COHERENT EFFECTS VIA GEANT4 ...................................................... 702

E. Bagli, M. Asai, D. Brandt, A. Dotti, V. Guidi, M. Verderi, D. Wright 
 

MACHINE LEARNING AND PARALLELISM IN THE RECONSTRUCTION OF LHCB AND ITS 
UPGRADE ......................................................................................................................................................................... 709

Marian Stahl 
 

THE SIMULATION LIBRARY OF THE BELLE II SOFTWARE SYSTEM............................................................ 717
D Y Kim, M Ritter, T Bilka, A Bobrov, G Casarosa, K Chilikin, T Ferber, R Godang, I Jaegle, J Kandra, P Kodys, 
T Kuhr, P Kvasnicka, H Nakayama, L Piilonen, C Pulvermacher, L Santelj, B Schwenker, A Sibidanov, Y Soloviev, 
M Staric, T Uglov 

 

GAUDI EVOLUTION FOR FUTURE CHALLENGES................................................................................................ 724
M Clemencic, B Hegner, C Leggett 

 

BENCHMARKING HIGH PERFORMANCE COMPUTING ARCHITECTURES WITH CMS' 
SKELETON FRAMEWORK........................................................................................................................................... 727

E Sexton-Kennedy, P Gartung, C D Jones 
 

HIGH LEVEL INTERFACE TO CONDITIONS DATA AT BELLE II...................................................................... 731
M Ritter, T Kuhr, M Staric 

 



FUNCTIONAL TESTS OF A PROTOTYPE FOR THE CMS-ATLAS COMMON NON-EVENT 
DATA HANDLING FRAMEWORK............................................................................................................................... 735

Roland Sipos, Andrea Formica, Giovanni Franzoni, Giacomo Govi, Andreas Pfeiffer 
 

A COMPARISON OF DIFFERENT DATABASE TECHNOLOGIES FOR THE CMS 
ASYNCSTAGEOUT TRANSFER DATABASE............................................................................................................. 743

D Ciangottini, J Balcas, M Mascheroni, E A Rupeika, E Vaandering, H Riahi, J M D Silva, J M Hernandez, S 
Belforte, T T Ivanov 

 

APPLICATION OF STATE QUANTIZATION-BASED METHODS IN HEP PARTICLE 
TRANSPORT SIMULATION.......................................................................................................................................... 749

Lucio Santi, Nicolás Ponieman, Soon Yung Jun, Krzysztof Genser, Daniel Elvira, Rodrigo Castro 
 

ATLAS DATA PREPARATION IN RUN 2.................................................................................................................... 757
Pj Laycock, Ma Chelstowska, Tc Donszelmann, J Guenther, A Nairz, R Nikolaidou, E Shabalina, J Strandberg, A 
Taffard, S Wang 

 

KALMAN FILTER TRACKING ON PARALLEL ARCHITECTURES.................................................................... 764
G Cerati, P Elmer, S Krutelyov, S Lantz, M Lefebvre, K McDermott, D Riley, M Tadel, P Wittich, F Wurthwein, A 
Yagil 

 

A SOFTWARE TOOLKIT TO STUDY SYSTEMATIC UNCERTAINTIES OF THE PHYSICS 
MODELS OF THE GEANT4 SIMULATION PACKAGE ........................................................................................... 772

Krzysztof Genser, Robert Hatcher, Michael Kelsey, Gabriel Perdue, Hans Wenzel, Dennis H. Wright, Julia Yarba 
 

GEANT4 FAST AND FULL SIMULATION FOR FUTURE CIRCULAR COLLIDER STUDIES ......................... 777
A Zaborowska 

 

THE MUON IONIZATION COOLING EXPERIMENT USER SOFTWARE........................................................... 785
A Dobbs, D Rajaram 

 

INTEGRATION OF ORACLE AND HADOOP: HYBRID DATABASES AFFORDABLE AT 
SCALE................................................................................................................................................................................ 790

L Canali, Z Baranowski, P Kothuri 
 

PRIMARY VERTEX RECONSTRUCTION AT THE ATLAS EXPERIMENT ........................................................ 798
S Boutle, D Casper, B Hooberman, K Grimm, B Gui, G Lee, J Maurer, A Morley, S Pagan Griso, B Petersen, K 
Prokofiev, L Shan, D Shope, A Wharton, B Whitmore, M Zhang 

 

LARSOFT: TOOLKIT FOR SIMULATION, RECONSTRUCTION AND ANALYSIS OF LIQUID 
ARGON TPC NEUTRINO DETECTORS...................................................................................................................... 806

E. L. Snider, G. Petrillo 
 

VERTEX RECONSTRUCTION AT STAR: OVERVIEW AND PERFORMANCE EVALUATION...................... 814
D. Smirnov, J. Lauret, V. Perevoztchikov, G. Van Buren, J. Webb 

 

A PYTHON OBJECT-ORIENTED FRAMEWORK FOR THE CMS ALIGNMENT AND 
CALIBRATION DATA .................................................................................................................................................... 822

Joshua H Dawes 
 

CONDITIONS DATABASE FOR THE BELLE II EXPERIMENT ............................................................................ 830
L Wood, T Elsethagen, M Schram, E Stephan 

 
TRACK 3: DISTRIBUTED COMPUTING 
 
HOW TO KEEP THE GRID FULL AND WORKING WITH ATLAS PRODUCTION AND 
PHYSICS JOBS ................................................................................................................................................................. 835

A Pacheco Pagés, F H Barreiro Megino, D Cameron, F Fassi, A Filipcic, A Di Girolamo, S González De La Hoz, I 
Glushkov, T Maeno, R Walker, W Yang 

 

PANDA FOR ATLAS DISTRIBUTED COMPUTING IN THE NEXT DECADE ..................................................... 842
F H Barreiro Megino, K De, A Klimentov, T Maeno, P Nilsson, D Oleynik, S Padolski, S Panitkin, T Wenaus 

 

GRIDPP DIRAC: SUPPORTING NON-LHC VOS ON LHC CENTRIC RESOURCES .......................................... 849
D Bauer, S Fayer 

 

MEMORY HANDLING IN THE ATLAS SUBMISSION SYSTEM FROM JOB DEFINITION TO 
SITES LIMITS .................................................................................................................................................................. 854

A C Forti, R Walker, T Maeno, P Love, N Rauschmayr, A Filipcic, A Di Girolamo 
 

EVOLUTION OF USER ANALYSIS ON THE GRID IN ATLAS............................................................................... 862
A Dewhurst, F Legger 

 

NETWORKS IN ATLAS .................................................................................................................................................. 869
Shawn McKee 

 

THE CLOUD AREA PADOVANA: FROM PILOT TO PRODUCTION ................................................................... 877
P Andreetto, F Costa, A Crescente, A Dorigo, S Fantinel, F Fanzago, M Sgaravatto, S Traldi, M Verlato, L 
Zangrando 

 



CONSOLIDATION OF CLOUD COMPUTING IN ATLAS........................................................................................ 885
Ryan P Taylor, Cristovao Jose Domingues Cordeiro, Domenico Giordano, John Hover, Tomas Kouba, Peter Love, 
Andrew McNab, Jaroslava Schovancova, Randall Sobie 

 

VOLUNTEER COMPUTING EXPERIENCE WITH ATLAS@HOME .................................................................... 893
C Adam-Bourdarios, R Bianchi, D Cameron, A Filipcic, G Isacchini, E Lançon, W Wu 

 

EXPLOITING OPPORTUNISTIC RESOURCES FOR ATLAS WITH ARC CE AND THE EVENT 
SERVICE ........................................................................................................................................................................... 901

D Cameron, A Filipcic, W Guan, V Tsulaia, R Walker, T Wenaus 
 

ATLAS WORLD-CLOUD AND NETWORKING IN PANDA..................................................................................... 909
F Barreiro Megino, K De, A Di Girolamo, T Maeno, R Walker 

 

MANAGING THE CMS DATA AND MONTE CARLO PROCESSING DURING LHC RUN 2 ............................ 916
C Wissing 

 

THE CHERENKOV TELESCOPE ARRAY PRODUCTION SYSTEM FOR MONTE CARLO 
SIMULATIONS AND ANALYSIS .................................................................................................................................. 924

L Arrabito, K Bernloehr, J Bregeon, P Cumani, T Hassan, A Haupt, G Maier, A Moralejo, N Neyroud 
 

THE HEPCLOUD FACILITY: ELASTIC COMPUTING FOR HIGH ENERGY PHYSICS – THE 
NOVA USE CASE ............................................................................................................................................................. 932

S Fuess, G Garzoglio, B Holzman, R Kennedy, A Norman, S Timm, A Tiradani 
 

ATLAS DISTRIBUTED COMPUTING EXPERIENCE AND PERFORMANCE DURING THE LHC 
RUN-2 ................................................................................................................................................................................. 940

A Filipcic 
 

THE ATLAS PRODUCTION SYSTEM EVOLUTION: NEW DATA PROCESSING AND 
ANALYSIS PARADIGM FOR THE LHC RUN2 AND HIGH-LUMINOSITY.......................................................... 948

F H Barreiro, M Borodin, K De, D Golubkov, A Klimentov, T Maeno, R Mashinistov, S Padolski, T Wenaus 
 

ATLAS COMPUTING ON SWISS CLOUD SWITCHENGINES ............................................................................... 955
S Haug, F G Sciacca 

 

HEP COMPUTING TOOLS, GRID AND SUPERCOMPUTERS FOR GENOME SEQUENCING 
STUDIES ............................................................................................................................................................................ 960

K De, A Klimentov, T Maeno, R Mashinistov, A Novikov, A Poyda, I Tertychnyy, T Wenaus 
 

EXPERIENCE IN USING COMMERCIAL CLOUDS IN CMS .................................................................................. 967
L Bauerdick, B Bockelman, D Dykstra, S Fuess, G Garzoglio, M Girone, O Gutsche, B Holzman, D Hufnagel, H 
Kim, R Kennedy, D Mason, P Spentzouris, S Timm, A Tiradani, E. Vaandering 

 

THE LHCB GRID SIMULATION: PROOF OF CONCEPT ....................................................................................... 975
M Hushchyn, A Ustyuzhanin, K Arzymatov, S Roiser, A Baranov 

 

ON-DEMAND PROVISIONING OF HEP COMPUTE RESOURCES ON CLOUD SITES AND 
SHARED HPC CENTERS ............................................................................................................................................... 980

G Erli, F Fischer, G Fleig, M Giffels, T Hauth, G Quast, M Schnepf, J Heese, K Leppert, J Arnaez De Pedro, R 
Sträter 

 

MIGRATING TO VIRTUAL TECHNOLOGY WITH VAC ....................................................................................... 986
S H Jones, R Fay, J Bland 

 

FROM PHYSICS TO INDUSTRY: EOS OUTSIDE HEP ............................................................................................ 989
X. Espinal, M. Lamanna 

 

ELASTIC EXTENSION OF A LOCAL ANALYSIS FACILITY ON EXTERNAL CLOUDS FOR 
THE LHC EXPERIMENTS ............................................................................................................................................. 993

V Ciaschini, G Codispoti, L Rinaldi, D C Aiftimiei, D Bonacorsi, P Calligola, S Dal Pra, D De Girolamo, R Di 
Maria, C Grandi, D Michelotto, M Panella, S Taneja, F Semeria 

 

SOFTWARE AND EXPERIENCE WITH MANAGING WORKFLOWS FOR THE COMPUTING 
OPERATION OF THE CMS EXPERIMENT................................................................................................................ 998

Jean-Roch Vlimant 
 

ADVANCES IN GRID COMPUTING FOR THE FABRIC FOR FRONTIER EXPERIMENTS 
PROJECT AT FERMILAB............................................................................................................................................ 1006

K Herner, A F Alba Hernandez, S Bhat, D Box, J Boyd, V Di Benedetto, P Ding, D Dykstra, M Fattoruso, G 
Garzoglio, M Kirby, A Kreymer, T Levshina, A Mazzacane, M Mengel, P Mhashilkar, V Podstavkov, K Retzke, N 
Sharma, J Teheran 

 

ADJUSTING THE FAIRSHARE POLICY TO PREVENT COMPUTING POWER LOSS................................... 1014
Stefano Dal Pra 

 

THE VACUUM PLATFORM ........................................................................................................................................ 1021
A McNab 

 

LHCB DOCKERIZED BUILD ENVIRONMENT....................................................................................................... 1027
M Clemencic, M Belin, J Closier, B Couturier 

 

CMS READINESS FOR MULTI-CORE WORKLOAD SCHEDULING ................................................................. 1030
A Perez-Calero Yzquierdo, J Balcas, J Hernandez, F Aftab Khan, J Letts, D Mason, V Verguilov 

 



STABILITY AND SCALABILITY OF THE CMS GLOBAL POOL: PUSHING HTCONDOR AND 
GLIDEINWMS TO NEW LIMITS................................................................................................................................ 1038

J Balcas, B Bockelman, D Hufnagel, K Hurtado Anampa, F Aftab Khan, K Larson, J Letts, J Marra Da Silva, M 
Mascheroni, D Mason, A Perez-Calero Yzquierdo, A Tiradani 

 

EXPANDING THE USER BASE BEYOND HEP FOR THE GANGA DISTRIBUTED ANALYSIS 
USER INTERFACE ........................................................................................................................................................ 1045

R Currie, U Egede, A Richards, M Slater, M Williams 
 

GEOGRAPHICALLY DISTRIBUTED BATCH SYSTEM AS A SERVICE: THE INDIGO-
DATACLOUD APPROACH EXPLOITING HTCONDOR........................................................................................ 1050

D C Aiftimiei, M Antonacci, S Bagnasco, T Boccali, R Bucchi, M Caballer, A Costantini, G Donvito, L Gaido, A 
Italiano, D Michelotto, M Panella, D Salomoni, S Vallero 

 

OPPORTUNISTIC DATA LOCALITY FOR END USER DATA ANALYSIS ........................................................ 1058
M Fischer, C Heidecker, E Kuehn, G Quast, M Giffels, M Schnepf, A Heiss, A Petzold 

 

USE OF DAGMAN IN CRAB3 TO IMPROVE THE SPLITTING OF CMS USER JOBS..................................... 1065
M Wolf, M Mascheroni, A Woodard, S Belforte, B Bockelman, J M Hernandez, E Vaandering 

 

OPPORTUNISTIC COMPUTING WITH LOBSTER: LESSONS LEARNED FROM SCALING UP 
TO 25K NON-DEDICATED CORES............................................................................................................................ 1072

Matthias Wolf, Anna Woodard, Wenzhao Li, Kenyi Hurtado Anampa, Anna Yannakopoulos, Benjamin Tovar, 
Patrick Donnelly, Paul Brenner, Kevin Lannon, Mike Hildreth, Douglas Thain 

 

CONNECTING RESTRICTED, HIGH-AVAILABILITY, OR LOW-LATENCY RESOURCES TO 
A SEAMLESS GLOBAL POOL FOR CMS................................................................................................................. 1080

J Balcas, B Bockelman, D Hufnagel, K Hurtado Anampa, B Jayatilaka, F Khan, K Larson, J Letts, M Mascheroni, 
A Mohapatra, J Marra Da Silva, D Mason, A Perez-Calero Yzquierdo, S Piperov, A Tiradani, V Verguilov 

 

PROVENANCE-AWARE OPTIMIZATION OF WORKLOAD FOR DISTRIBUTED DATA 
PRODUCTION ................................................................................................................................................................ 1088

Dzmitry Makatun, Jérôme Lauret, Hana Rudová, Michal Šumbera 
 

CONTEXT-AWARE DISTRIBUTED CLOUD COMPUTING USING CLOUDSCHEDULER ............................ 1096
R Seuster, Cr Leavett-Brown, K Casteels, C Driemel, M Paterson, D Ring, Rj Sobie, Rp Taylor, J Weldon 

 

HNSCICLOUD - OVERVIEW AND TECHNICAL CHALLENGES........................................................................ 1104
Martin Gasthuber, Helge Meinhard, Robert Jones 

 

VIRTUAL MACHINE PROVISIONING, CODE MANAGEMENT, AND DATA MOVEMENT 
DESIGN FOR THE FERMILAB HEPCLOUD FACILITY ....................................................................................... 1109

S Timm, G Cooper, S Fuess, G Garzoglio, B Holzman, R Kennedy, D Grassano, A Tiradani, R Krishnamurthy, S 
Vinayagam, I Raicu, H Wu, S Ren, S-Y Noh 

 

DEVELOPMENT OF STABLE GRID SERVICE AT THE NEXT GENERATION SYSTEM OF 
KEKCC ............................................................................................................................................................................ 1117

T. Nakamura, G. Iwai, H. Matsunaga, K. Murakami, T. Sasaki, S. Suzuki, W. Takase 
 

WEB PROXY AUTO DISCOVERY FOR THE WLCG ............................................................................................. 1123
D Dykstra, J Blomer, B Blumenfeld, A De Salvo, A Dewhurst, V Verguilov 

 
TRACK 4: DATA HANDLING 
 
ATLAS METADATA INTERFACE (AMI), A GENERIC METADATA FRAMEWORK ..................................... 1130

J Fulachier, J Odier, F Lambert 
 

PRODUCTION EXPERIENCE WITH THE ATLAS EVENT SERVICE ................................................................ 1138
D Benjamin, P Calafiura, T Childers, K De, W Guan, T Maeno, P Nilsson, V Tsulaia, P Van Gemmeren, T Wenaus 

 

DISTRIBUTED METADATA MANAGEMENT OF MASS STORAGE SYSTEM IN HIGH 
ENERGY PHYSICS ........................................................................................................................................................ 1146

Qiulan Huang, Ran Du, Yaodong Cheng, Jingyan Shi, Gang Chen, Wenxiao Kan 
 

UPGRADING AND EXPANDING LUSTRE STORAGE FOR USE WITH THE WLCG ...................................... 1154
D P Traynor, T S Froy, C J Walker 

 

TAPE SCSI MONITORING AND ENCRYPTION AT CERN................................................................................... 1162
Stefanos Laskaridis, V Bahyl, E Cano, J Leduc, S Murray, G Cancio, D Kruse 

 

AUTOMATIC REBALANCING OF DATA IN ATLAS DISTRIBUTED DATA MANAGEMENT ...................... 1170
M Barisits, C Serfon, V Garonne, M Lassnig, T Beermann, T Javurek 

 

DNS LOAD BALANCING IN THE CERN CLOUD ................................................................................................... 1177
Ignacio Reguero Naredo, Lorena Lobato Pardavila 

 

DATA INTENSIVE ATLAS WORKFLOWS IN THE CLOUD................................................................................. 1185
G F Rzehorz 

 

MACHINE LEARNING OF NETWORK METRICS IN ATLAS DISTRIBUTED DATA 
MANAGEMENT ............................................................................................................................................................. 1193

Mario Lassnig, Wesley Toler, Ralf Vamosi, Joaquin Bogado 
 



ATLAS EVENTINDEX GENERAL DATAFLOW AND MONITORING INFRASTRUCTURE .......................... 1201
Á Fernández Casaní, D Barberis, A Favareto, C García Montoro, S González De La Hoz, J Hrivnác, F Prokoshin, 
J Salt, J Sánchez, R Többicke, R Yuan 

 

DPM EVOLUTION: A DISK OPERATIONS MANAGEMENT ENGINE FOR DPM ........................................... 1209
A Manzi, F Furano, O Keeble, G Bitzes 

 

C3PO - A DYNAMIC DATA PLACEMENT AGENT FOR ATLAS DISTRIBUTED DATA 
MANAGEMENT ............................................................................................................................................................. 1216

T Beermann, M Lassnig, M Barisits, C Serfon, V Garonne 
 

AN EFFICIENT, MODULAR AND SIMPLE TAPE ARCHIVING SOLUTION FOR LHC RUN-3..................... 1224
S Murray, V Bahyl, G Cancio, E Cano, V Kotlyar, D F Kruse, J Leduc 

 

GLOBALLY DISTRIBUTED SOFTWARE DEFINED STORAGE (PROPOSAL)................................................. 1232
A Shevel, S Khoruzhnikov, V Grudinin, O Sadov, A Kairkanov 

 

CEPHFS: A NEW GENERATION STORAGE PLATFORM FOR AUSTRALIAN HIGH ENERGY 
PHYSICS.......................................................................................................................................................................... 1237

G Borges, S Crosby, L Boland 
 

FEDERATED DATA STORAGE SYSTEM PROTOTYPE FOR LHC EXPERIMENTS AND DATA 
INTENSIVE SCIENCE................................................................................................................................................... 1245

A Kiryanov, A Klimentov, D Krasnopevtsev, E Ryabinkin, A Zarochentsev 
 

CACHING SERVERS FOR ATLAS ............................................................................................................................. 1253
R W Gardner, A Hanushevsky, I Vukotic, W Yang 

 

A NEW DATA ACCESS MECHANISM FOR HDFS.................................................................................................. 1261
Qiang Li, Zhenyu Sun, Zhanchen Wei, Gongxing Sun 

 

EXPERIENCES WITH THE NEW ATLAS DISTRIBUTED DATA MANAGEMENT SYSTEM ........................ 1268
V Garonne, M Barisits, T Beermann, M Lassnig, C Serfon, W. Guan 

 

A STUDY OF DATA REPRESENTATION IN HADOOP TO OPTIMIZE DATA STORAGE AND 
SEARCH PERFORMANCE FOR THE ATLAS EVENTINDEX .............................................................................. 1276

Z. Baranowski, L. Canali, R. Toebbicke, J. Hrivnac, D. Barberis 
 

DCACHE ON STEROIDS - DELEGATED STORAGE SOLUTIONS ..................................................................... 1284
T Mkrtchyan, F Adeyemi, A Ashish, G Behrmann, P Fuhrmann, D Litvintsev, P Millar, A Rossi, M Sahakyan, J 
Starek 

 

ACHIEVING COST/PERFORMANCE BALANCE RATIO USING TIERED STORAGE CACHING 
TECHNIQUES: A CASE STUDY WITH CEPHFS..................................................................................................... 1289

M D Poat, J Lauret 
 

GRID STORAGE OPTIMIZATION IN TRANSPARENT AND USER-FRIENDLY WAY FOR 
LHCB DATASETS .......................................................................................................................................................... 1297

M Hushchyn, A Ustyuzhanin, P Charpentier, C Haen 
 

DATA RESILIENCE IN THE DCACHE STORAGE SYSTEM ................................................................................ 1302
A L Rossi, F Adeyemi, A Ashish, G Behrmann, P Fuhrmann, D Litvintsev, P Millar, T Mkrtchyan, A Mohiuddin, M 
Sahakyan, J Starek, S Yasar 

 

HIGH PERFORMANCE DATA TRANSFER.............................................................................................................. 1310
R Cottrell, C Fang, A Hanushevsky, W Kreuger, W Yang 

 

LHCB TRIGGER STREAMS OPTIMIZATION ........................................................................................................ 1318
D Derkach, N Kazeev, R Neychev, A Panin, I Trofimov, A Ustyuzhanin, M Vesterinen 

 

MAKING THE MOST OF CLOUD STORAGE - A TOOLKIT FOR EXPLOITATION BY WLCG 
EXPERIMENTS .............................................................................................................................................................. 1324

Alejandro Alvarez Ayllon, Maria Arsuaga Rios, Georgios Bitzes, Fabrizio Furano, Oliver Keeble, Andrea Manzi 
 

CERN DATA SERVICES FOR LHC COMPUTING .................................................................................................. 1332
X Espinal, E Bocchi, B Chan, A Fiorot, J Iven, G Lo Presti, J Lopez, H Gonzalez, M Lamanna, L Mascetti, J 
Moscicki, A Pace, A Peters, S Ponce, H Rousseau, D Van Der Ster 

 

GLOBAL EOS: EXPLORING THE 300-MS-LATENCY REGION.......................................................................... 1340
L Mascetti, D Jericho, C-Y Hsu 

 

DATA MANAGEMENT AND DATABASE FRAMEWORK FOR THE MICE EXPERIMENT .......................... 1348
J Martyniak, J J Nebrensky, D Rajaram 

 

NEW DIRECTIONS IN THE CERNVM FILE SYSTEM........................................................................................... 1354
Jakob Blomer, Predrag Buncic, Gerardo Ganis, Nikola Hardi, Rene Meusel, Radu Popescu 

 

EOS DEVELOPMENTS ................................................................................................................................................. 1360
Elvin A Sindrilaru, Andreas J Peters, Geoffray M Adde, Dirk Duellmann 

 

INTEGRATION OF OPENSTACK CLOUD RESOURCES IN BES III COMPUTING CLUSTER ..................... 1368
Haibo Li, Yaodong Cheng, Qiulan Huang, Zhenjing Cheng, Jingyan Shi 

 

DESIGN AND EVALUATION OF A HYBRID STORAGE SYSTEM IN HEP ENVIRONMENT ........................ 1373
Qi Xu, Yaodong Cheng, Gang Chen 

 



HNTYPE : A DIVERSE TRACE AND MIGRATION MECHANISM IN THE BLOCK BASED 
HIERARCHICAL STORAGE SYSTEM NAMED HAZELNUT............................................................................... 1381

Ran Du, Qiulan Huang, Yaodong Cheng, Gang Chen 
 

DESIGN OF THE PROTODUNE RAW DATA MANAGEMENT INFRASTRUCTURE ...................................... 1389
S Fuess, R Illingworth, M Mengel, A Norman, M Potekhin, B Viren 

 

A LIGHTWEIGHT FEDERATION OF THE BELLE II STORAGES THROUGH DYNAFED ........................... 1395
S Pardi, G Russo 

 

A PERFORMANCE STUDY OF WEBDAV ACCESS TO STORAGES WITHIN THE BELLE II 
COLLABORATION ....................................................................................................................................................... 1401

S Pardi, G Russo 

 
PART 3 

 
STORAGE STRATEGY OF AMS SCIENCE DATA AT SCIENCE OPERATION CENTRE AT 
CERN................................................................................................................................................................................ 1408

V Choutko, O Demakov, A Egorov, A Eline, B S Shan, R Shi 
 

CERN'S AFS REPLACEMENT PROJECT ................................................................................................................. 1415
J Iven, M Lamanna, A Pace 

 

A WORLD-WIDE DATABRIDGE SUPPORTED BY A COMMERCIAL CLOUD PROVIDER ......................... 1423
Kwong Tat Cheung, Laurence Field, Fabrizio Furano 

 

HTTP AS A DATA ACCESS PROTOCOL: TRIALS WITH XROOTD IN CMS'S AAA PROJECT ................... 1430
J Balcas, B P Bockelman, D Kcira, H Newman, J Vlimant, T W Hendricks 

 

STORAGE QUALITY-OF-SERVICE IN CLOUD-BASED SCIENTIFIC ENVIRONMENTS: A 
STANDARDIZATION APPROACH ............................................................................................................................ 1438

Paul Millar, Patrick Fuhrmann, Marcus Hardt, Benjamin Ertl, Maciej Brzezniak 
 

ACCESSING DATA FEDERATIONS WITH CVMFS ............................................................................................... 1445
Derek Weitzel, Brian Bockelman, Dave Dykstra, Jakob Blomer, Ren Meusel 

 

OSIRIS: A DISTRIBUTED CEPH DEPLOYMENT USING SOFTWARE DEFINED 
NETWORKING FOR MULTI-INSTITUTIONAL RESEARCH............................................................................... 1453

Shawn McKee, Ezra Kissel, Benjeman Meekhof, Martin Swany, Charles Miller, Michael Gregorowicz 
 

XROOTDFS: A POSIX FILESYSTEM FOR XROOTD............................................................................................. 1460
Wei Yang, Andrew Bohdan Hanushevsky 

 

STORAGELESS AND CACHING TIER-2 MODELS IN THE UK CONTEXT ...................................................... 1468
Samuel Cadellin Skipsey, Alastair Dewhurst, David Crooks, Ewan Macmahon, Gareth Roy, Oliver Smith, Kashif 
Mohammed, Chris Brew, David Britton 

 

SCIDAC-DATA: ENABLING DATA DRIVEN MODELING OF EXASCALE COMPUTING ............................. 1475
Misbah Mubarak, Pengfei Ding, Leo Aliaga, Aristeidis Tsaris, Andrew Norman, Adam Lyon, Robert Ross 

 

ONLINE & OFFLINE DATA STORAGE AND DATA PROCESSING AT THE EUROPEAN XFEL 
FACILITY........................................................................................................................................................................ 1483

Martin Gasthuber, Stefan Dietrich, Janusz Malka, Manuela Kuhn, Uwe Ensslin, Krzysztof Wrona, Janusz Szuba 
 

JADE: AN END-TO-END DATA TRANSFER AND CATALOG TOOL ................................................................. 1491
P Meade 

 

THE DEPLOYMENT OF A LARGE SCALE OBJECT STORE AT THE RAL TIER-1........................................ 1499
A Dewhurst, I Johnson, J Adams, B Canning, G Vasilakakos, A Packer 

 

INTEGRATING PREDICTION, PROVENANCE, AND OPTIMIZATION INTO HIGH ENERGY 
WORKFLOWS................................................................................................................................................................ 1506

M Schram, V Bansal, R D Friese, N R Tallent, J Yin, K J Barker, E Stephan, M Halappanavar, D J Kerbyson 
 

DATA CENTER ENVIRONMENTAL SENSOR FOR SAFEGUARDING THE CERN DATA 
ARCHIVE ........................................................................................................................................................................ 1514

J Leduc, V Bahyl, G Cancio, E Cano, Q Genoud, D F Kruse, S Murray 
 

EVALUATION OF ZFS AS AN EFFICIENT WLCG STORAGE BACKEND........................................................ 1520
M Ebert, A Washbrook 

 
TRACK 5: SOFTWARE DEVELOPMENT 
 
ATLAS SOFTWARE STACK ON ARM64 .................................................................................................................. 1528

Joshua Wyatt Smith, Graeme A Stewart, Rolf Seuster, Arnulf Quadt 
 

PERFORMANCE OF THE AMS OFFLINE SOFTWARE ON THE IBM BLUE GENE/Q 
ARCHITECTURE........................................................................................................................................................... 1533

V Choutko, A Egorov, B S Shan 
 



BIG DATA TOOLS AS APPLIED TO ATLAS EVENT DATA ................................................................................. 1539
I Vukotic, R W Gardner, L A Bryant 

 

KERNEL AND DIVERGENCE TECHNIQUES IN HIGH ENERGY PHYSICS SEPARATIONS ....................... 1546
Petr Bour, Václav Kus, Jirí Franc 

 

BIG DATA ANALYTICS FOR THE FUTURE CIRCULAR COLLIDER RELIABILITY AND 
AVAILABILITY STUDIES............................................................................................................................................ 1553

Volodimir Begy, Andrea Apollonio, Johannes Gutleber, Manuel Martin-Marquez, Arto Niemi, Jussi-Pekka 
Penttinen, Elena Rogova, Antonio Romero-Marin, Peter Sollander 

 

EMMA: A NEW PARADIGM IN CONFIGURABLE SOFTWARE ......................................................................... 1558
J M Nogiec, K Trombly-Freytag 

 

A PROGRAMMING FRAMEWORK FOR DATA STREAMING ON THE XEON PHI ....................................... 1566
S Chapeland 

 

EVENT VISUALISATION IN ALICE - CURRENT STATUS AND STRATEGY FOR RUN 3............................. 1574
Jeremi Niedziela, Barthélémy Von Haller 

 

A ROADMAP TO CONTINUOUS INTEGRATION FOR ATLAS SOFTWARE DEVELOPMENT ................... 1582
J Elmsheuser, A Krasznahorkay, E Obreshkov, A Undrus 

 

LARGE SCALE SOFTWARE BUILDING WITH CMAKE IN ATLAS .................................................................. 1587
J Elmsheuser, A Krasznahorkay, E Obreshkov, A Undrus 

 

C++ SOFTWARE QUALITY IN THE ATLAS EXPERIMENT: TOOLS AND EXPERIENCE............................ 1594
S Martin-Haugh, S Kluth, R Seuster, S Snyder, E Obreshkov, S Roe, P Sherwood, G A Stewart 

 

BIG DATA IN HEP: A COMPREHENSIVE USE CASE STUDY ............................................................................. 1601
Oliver Gutsche, Matteo Cremonesi, Peter Elmer, Bo Jayatilaka, Jim Kowalkowski, Jim Pivarski, Saba Sehrish, 
Cristina Mantilla Surez, Alexey Svyatkovskiy, Nhan Tran 

 

HOW TO REVIEW 4 MILLION LINES OF ATLAS CODE ..................................................................................... 1609
Graeme A Stewart, Walter Lampl 

 

EVENT VISUALIZATION IN ATLAS......................................................................................................................... 1616
R M Bianchi, J Boudreau, N Konstantinidis, A C Martyniuk, E Moyse, J Thomas, B M Waugh, D P Yallup 

 

A NEW EXPERIMENT-INDEPENDENT MECHANISM TO PERSISTIFY AND SERVE THE 
DETECTOR GEOMETRY OF ATLAS........................................................................................................................ 1624

Riccardo Maria Bianchi, Joseph Boudreau, Ilija Vukotic 
 

AMPLITUDE ANALYSIS OF FOUR-BODY DECAYS USING A MASSIVELY-PARALLEL 
FITTING FRAMEWORK.............................................................................................................................................. 1632

C Hasse, J Albrecht, A A Alves Jr., P D'Argent, T D Evans, J Rademacker, M D Sokoloff 
 

PERFORMANCE OF GEANTV EM PHYSICS MODELS ........................................................................................ 1639
G Amadio, A Ananya, J Apostolakis, A Aurora, M Bandieramonte, A Bhattacharyya, C Bianchini, R Brun, P 
Canal, F Carminati, G Cosmo, L Duhem, D Elvira, G Folger, A Gheata, M Gheata, I Goulas, R Iope, S Y Jun, G 
Lima, A Mohanty, T Nikitina, M Novak, W Pokorski, A Ribon, R Seghal, O Shadura, S Vallecorsa, S Wenzel, Y 
Zhang 

 

APPLICATION OF ECONOMETRIC AND ECOLOGY ANALYSIS METHODS IN PHYSICS 
SOFTWARE .................................................................................................................................................................... 1647

Min Cheol Han, Gabriela Hoff, Chan Hyeong Kim, Sung Hun Kim, Maria Grazia Pia, Elisabetta Ronchieri, Paolo 
Saracco 

 

EVALUATION OF CLUSTERING ALGORITHMS AT THE < 1 GEV ENERGY SCALE FOR THE 
ELECTROMAGNETIC CALORIMETER OF THE PADME EXPERIMENT ....................................................... 1653

E Leonardi, G Piperno, M Raggi 
 

AN INTERACTIVE AND COMPREHENSIVE WORKING ENVIRONMENT FOR HIGH-
ENERGY PHYSICS SOFTWARE WITH PYTHON AND JUPYTER NOTEBOOKS ........................................... 1660

N Braun, T Hauth, C Pulvermacher, M Ritter 
 

SUPPORT VECTOR MACHINES AND GENERALISATION IN HEP................................................................... 1667
Adrian Bevan, Rodrigo Gamboa Goñi, Jon Hays, Tom Stevenson 

 

EXPRESSING PARALLELISM WITH ROOT ........................................................................................................... 1675
D Piparo, E Tejedor, E Guiraud, G Ganis, P Mato, L Moneta, X Valls Pla, P Canal 

 

OPTIMIZING ROOT'S PERFORMANCE USING C++ MODULES ....................................................................... 1682
Vassil Vassilev 

 

LHCB MIGRATION FROM SUBVERSION TO GIT ................................................................................................ 1690
M Clemencic, B Couturier, J Closier, M Cattaneo 

 

MODEL-INDEPENDENT PARTIAL WAVE ANALYSIS USING A MASSIVELY-PARALLEL 
FITTING FRAMEWORK.............................................................................................................................................. 1694

L Sun, R Aoude, A C Dos Reis, M Sokoloff 
 

MONTE CARLO PRODUCTION MONITORING TOOL FOR AMS EXPERIMENT ......................................... 1699
R. Q. Xiong, R. L. Shi, F. Q. Huang, B. S. Shan, V. Choutko, A. Egorov, A. Eline, O. Demakov, J. H. Zhang, F. 
Dong, J. Z. Luo 

 



XROOTD POPULARITY ON HADOOP CLUSTERS ............................................................................................... 1706
Marco Meoni, Tommaso Boccali, Nicolò Magini, Luca Menichetti, Domenico Giordano 

 

ROOTJS: NODE.JS BINDINGS FOR ROOT 6........................................................................................................... 1714
Theo Beffart, Maximilian Früh, Christoph Haas, Sachin Rajgopal, Jonas Schwabe, Christoph Wolff, Marek Szuba 

 

SOFTWARE QUALITY CONTROL AT BELLE II ................................................................................................... 1721
M Ritter, T Kuhr, T Hauth, T Gebard, M Kristof, C Pulvermacher 

 

A BROWSER-BASED EVENT DISPLAY FOR THE CMS EXPERIMENT AT THE LHC USING 
WEBGL ............................................................................................................................................................................ 1726

T McCauley 
 

IDENTIFYING MEMORY ALLOCATION PATTERNS IN HEP SOFTWARE .................................................... 1734
S Kama, N Rauschmayr 

 

ACCELERATING NAVIGATION IN THE VECGEOM GEOMETRY MODELLER .......................................... 1742
Sandro Wenzel, Yang Zhang 

 

COMPUTATIONAL STEERING OF GEM BASED DETECTOR SIMULATIONS .............................................. 1750
Ali Sheharyar, Othmane Bouhali 

 

HADOOP AND FRIENDS - FIRST EXPERIENCE AT CERN WITH A NEW PLATFORM FOR 
HIGH THROUGHPUT ANALYSIS STEPS................................................................................................................. 1758

D Duellmann, K Surdy, L Menichetti, R Toebbicke 
 

FIRST RESULTS FROM A COMBINED ANALYSIS OF CERN COMPUTING 
INFRASTRUCTURE METRICS................................................................................................................................... 1766

Dirk Duellmann, Christian Nieke 
 

PERFORMANCE STUDIES OF GOOFIT ON GPUS VS ROOFIT ON CPUS WHILE 
ESTIMATING THE STATISTICAL SIGNIFICANCE OF A NEW PHYSICAL SIGNAL .................................... 1774

Adriano Di Florio 
 

MICROSERVICES FOR SYSTEMATIC PROFILING AND MONITORING OF THE 
REFACTORING PROCESS AT THE LHCB EXPERIMENT .................................................................................. 1782

Alexander Mazurov, Ben Couturier, Dmitry Popov, Nathanael Farley 
 

DEVELOPING AND OPTIMIZING APPLICATIONS IN HADOOP ...................................................................... 1790
P Kothuri, D Garcia, J Hermans 

 

PODIO: AN EVENT-DATA-MODEL TOOLKIT FOR HIGH ENERGY PHYSICS EXPERIMENTS ................ 1798
F Gaede, B Hegner, P Mato 

 

PARALLEL ALGORITHMS FOR ONLINE TRACK FINDING FOR THE PANDA EXPERIMENT 
AT FAIR........................................................................................................................................................................... 1804

L Bianchi, A Herten, J Ritman, T Stockmanns 
 

INTEGRATING VISUALIZATION APPLICATIONS, SUCH AS PARAVIEW, INTO HEP 
SOFTWARE FRAMEWORKS FOR IN-SITU EVENT DISPLAYS ......................................................................... 1812

A L Lyon, J B Kowalkowski, C D Jones 
 

ASSESSMENT OF GEANT4 MAINTAINABILITY WITH RESPECT TO SOFTWARE 
ENGINEERING REFERENCES................................................................................................................................... 1820

Elisabetta Ronchieri, Maria Grazia Pia, Marco Canaparo 
 

EXPLORING COMPRESSION TECHNIQUES FOR ROOT IO.............................................................................. 1828
Z Zhang, B Bockelman 

 

CHALLENGES IN SCALING NLO GENERATORS TO LEADERSHIP COMPUTERS ..................................... 1836
D Benjamin, Jt Childers, S Hoeche, T Lecompte, T Uram 

 

EXPERIMENT SOFTWARE AND PROJECTS ON THE WEB WITH VISPA ...................................................... 1841
M Erdmann, B Fischer, R Fischer, E Geiser, C Glaser, G Müller, M Rieger, M Urban, R F Von Cube, C Welling 

 

MACHINE LEARNING DEVELOPMENTS IN ROOT ............................................................................................. 1846
A Bagoly, A Bevan, A Carnes, S V Gleyzer, L Moneta, A Moudgil, S Pfreundschuh, T Stevenson, S Wunsch, O 
Zapata 

 

DESIGN AND EXECUTION OF MAKE-LIKE, DISTRIBUTED ANALYSES BASED ON 
SPOTIFY'S PIPELINING PACKAGE LUIGI............................................................................................................. 1854

M Erdmann, B Fischer, R Fischer, M Rieger 
 

USING COMPUTING MODELS FROM PARTICLE PHYSICS TO INVESTIGATE DOSE-
TOXICITY CORRELATIONS IN CANCER RADIOTHERAPY ............................................................................. 1860

A Drew, P J Elwood, K Harrison, M A Parker, H L Pullen, M Romanchikova, E Silvester, A D Sultana, M P F 
Sutcliffe, S J Thomas, P L Yeap 

 

CERN OPENLAB: ENGAGING INDUSTRY FOR INNOVATION IN THE LHC RUN 3-4 R&D 
PROGRAMME................................................................................................................................................................ 1868

M Girone, A Purcell, A Di Meglio, F Rademakers, K Gunne, M Pachou, S Pavlou 
 

DEEP LEARNING WITH RAW DATA FROM DAYA BAY .................................................................................... 1876
S Kohn, E Racah, C Tull, D Dwyer, Prabhat, W Bhimji 

 



EVERWARE TOOLKIT. SUPPORTING REPRODUCIBLE SCIENCE AND CHALLENGE-
DRIVEN EDUCATION. ................................................................................................................................................. 1881

A Ustyuzhanin, T Head, I Babuschkin, A Tiunov 
 

PARALLEL MONTE CARLO SEARCH FOR HOUGH TRANSFORM ................................................................. 1889
Raul H. C. Lopes, Virginia N. L. Franqueira, Ivan D. Reid, Peter R. Hobson 

 

THE CONVOLUTIONAL VISUAL NETWORK FOR IDENTIFICATION AND 
RECONSTRUCTION OF NOVA EVENTS ................................................................................................................. 1897

Fernanda Psihas 

 
TRACK 6: INFRASTRUCTURES 
 
STEALTH CLOUD: HOW NOT TO WASTE CPU DURING GRID TO CLOUD TRANSITIONS...................... 1904

D Bauer, S Fayer 
 

ATLAS TDAQ SYSTEM ADMINISTRATION: MASTER OF PUPPETS ............................................................... 1908
S Ballestrero, F Brasolin, D Fazio, C Gament, C J Lee, D A Scannicchio, M S Twomey 

 

HIGH-THROUGHPUT AND LOW-LATENCY NETWORK COMMUNICATION WITH NETIO .................... 1915
Jörn Schumacher, Christian Plessl, Wainer Vandelli 

 

ATLAS AND LHC COMPUTING ON CRAY ............................................................................................................. 1923
F G Sciacca, S Haug 

 

EVOLUTION OF THE BUILDING MANAGEMENT SYSTEM IN THE INFN CNAF TIER-1 
DATA CENTER FACILITY. ......................................................................................................................................... 1929

Pier Paolo Ricci, Massimo Donatelli, Antonio Falabella, Andrea Mazza, Michele Onofri 
 

JUNO PERFORMANCE EVALUATION AND OPTIMIZATION ON VIRTUAL PLATFORM.......................... 1937
X M Zhang, Z T Ma, C Yang, Y Lv, J H Chen 

 

RAPIDIO AS A MULTI-PURPOSE INTERCONNECT............................................................................................. 1945
Simaolhoda Baymani, Konstantinos Alexopoulos, Sébastien Valat 

 

INTEGRATION OF THE CHINESE HPC GRID IN ATLAS DISTRIBUTED COMPUTING ............................. 1953
A Filipcic 

 

THE ROLE OF DEDICATED DATA COMPUTING CENTERS IN THE AGE OF CLOUD 
COMPUTING .................................................................................................................................................................. 1957

Costin Caramarcu, Christopher Hollowell, William Strecker-Kellogg, Antonio Wong, Alexandr Zaytsev 
 

WI-FI SERVICE ENHANCEMENT AT CERN .......................................................................................................... 1964
V Ducret, A Sosnowski, B Gonzalez Caballero, Q Barrand 

 

BENCHMARKING WORKER NODES USING LHCB PRODUCTIONS AND COMPARING WITH 
HEPSPEC06..................................................................................................................................................................... 1972

P Charpentier 
 

EVOLUTION AND EXPERIENCE WITH THE ATLAS SIMULATION AT POINT1 PROJECT ...................... 1978
S Ballestrero, F Brasolin, D Fazio, A Di Girolamo, T Kouba, C J Lee, D A Scannicchio, J Schovancova, M S 
Twomey, F Wang, A Zaytsev 

 

EXPERIENCE ON HTCONDOR BATCH SYSTEM FOR HEP AND OTHER RESEARCH FIELDS 
AT KISTI-GSDC ............................................................................................................................................................. 1984

S U Ahn, A Jaikar, B Kong, I Yeo, S Bae, J Kim 
 

MIXING HTC AND HPC WORKLOADS WITH HTCONDOR AND SLURM ...................................................... 1991
C Hollowell, J Barnett, C Caramarcu, W Strecker-Kellogg, A Wong, A Zaytsev 

 

EXTREME I/O ON HPC FOR HEP USING THE BURST BUFFER AT NERSC ................................................... 1999
Wahid Bhimji, Debbie Bard, Kaylan Burleigh, Chris Daley, Steve Farrell, Markus Fasel, Brian Friesen, Lisa 
Gerhardt, Jialin Liu, Peter Nugent, Dave Paul, Jeff Porter, Vakho Tsulaia 

 

CLOUD ENVIRONMENT AUTOMATION: FROM INFRASTRUCTURE DEPLOYMENT TO 
APPLICATION MONITORING ................................................................................................................................... 2007

C. Aiftimiei, A. Costantini, R. Bucchi, A. Italiano, D. Michelotto, M. Panella, M. Pergolesi, M. Saletta, S. Traldi, C. 
Vistoli, G. Zizzi, D. Salomoni 

 

DYNFARM: A DYNAMIC SITE EXTENSION........................................................................................................... 2015
V. Ciaschini, D. De Girolamo 

 

EXTENDING THE FARM ON EXTERNAL SITES: THE INFN TIER-1 EXPERIENCE..................................... 2021
T Boccali, A Cavalli, L Chiarelli, A Chierici, D Cesini, V Ciaschini, S Dal Pra, L Dell'Agnello, D De Girolamo, A 
Falabella, E Fattibene, G Maron, A Prosperini, V Sapunenko, S Virgilio, S Zani 

 

AMS DATA PRODUCTION FACILITIES AT SCIENCE OPERATIONS CENTER AT CERN .......................... 2029
V Choutko, A Egorov, A Eline, B Shan 

 

INTEGRATION OF GRID AND LOCAL BATCH RESOURCES AT DESY .......................................................... 2034
Christoph Beyer, Thomas Finnern, Andreas Gellrich, Thomas Hartmann, Yves Kemp, Birgit Lewendel 

 



SHIFTER: CONTAINERS FOR HPC .......................................................................................................................... 2042
Lisa Gerhardt, Wahid Bhimji, Shane Canon, Markus Fasel, Doug Jacobsen, Mustafa Mustafa, Jeff Porter, Vakho 
Tsulaia 

 

AMS-02 MONTE CARLO PRODUCTION IN SCIENCE OPERATION CENTRE AT SOUTHEAST 
UNIVERSITY .................................................................................................................................................................. 2047

Junzhou Luo, Jinghui Zhang, Fang Dong, Aibo Song, Runqun Xiong, Jiyuan Shi, Feiqiao Huang, Renli Shi, Zijian 
Liu, Vitaly Choutko, Alexander Egorov, Alexandre Eline 

 

STAR DATA RECONSTRUCTION AT NERSC/CORI, AN ADAPTABLE DOCKER CONTAINER 
APPROACH FOR HPC.................................................................................................................................................. 2055

Mustafa Mustafa, Jan Balewski, Jérôme Lauret, Jefferson Porter, Shane Canon, Lisa Gerhardt, Levente Hajdu, 
Mark Lukascsyk 

 

EFFICIENT ACCESS TO MASSIVE AMOUNTS OF TAPE-RESIDENT DATA .................................................. 2062
David Yu, Jérôme Lauret 

 

WINDOWS TERMINAL SERVERS ORCHESTRATION ........................................................................................ 2070
Sebastian Bukowiec, Ricardo Gaspar, Tim Smith 

 

ADVANCING DATA MANAGEMENT AND ANALYSIS IN DIFFERENT SCIENTIFIC 
DISCIPLINES.................................................................................................................................................................. 2078

M Fischer, M Gasthuber, A Giesler, M Hardt, J Meyer, A Prabhune, F Rigoll, K Schwarz, A Streit 
 

ALICE HLT CLUSTER OPERATION DURING ALICE RUN 2 ............................................................................. 2086
J Lehrbach, M Krzewicki, D Rohr, H Engel, A Gomez Ramirez, V Lindenstruth, D Berzano 

 

DESIGN AND DEPLOYMENT OF AN ELASTIC NETWORK TEST-BED IN IHEP DATA 
CENTER BASED ON SDN ............................................................................................................................................ 2093

Shan Zeng, Fazhi Qi, Gang Chen 
 

DEPLOYMENT OF 464XLAT (RFC6877) ALONGSIDE IPV6-ONLY CPU RESOURCES AT 
WLCG SITES .................................................................................................................................................................. 2101

T S Froy, D P Traynor, C J Walker 
 

CERN COMPUTING IN COMMERCIAL CLOUDS ................................................................................................. 2109
C Cordeiro, L Field, B Garrido Bear, D Giordano, B Jones, O Keeble, A Manzi, E Martelli, G McCance, D 
Moreno-García, S Traylen 

 
PART 4 

 
A MODULAR (ALMOST) AUTOMATIC SET-UP FOR ELASTIC MULTI-TENANTS CLOUD 
(MICRO)INFRASTRUCTURES ................................................................................................................................... 2117

A Amoroso, F Astorino, S Bagnasco, N A Balashov, F Bianchi, M Destefanis, S Lusso, M Maggiora, J Pellegrino, 
L Yan, T Yan, X Zhang, X Zhao 

 

CMS CONNECT ............................................................................................................................................................. 2125
J Balcas, B Bockelman, R Gardner Jr., K Hurtado Anampa, B Jayatilaka, F Aftab Khan, K Lannon, K Larson, J 
Letts, J Marra Da Silva, M Mascheroni, D Mason, A Perez-Calero Yzquierdo, A Tiradani 

 

DEPLOYMENT OF IPV6-ONLY CPU RESOURCES AT WLCG SITES ............................................................... 2132
M Babik, J Chudoba, A Dewhurst, T Finnern, T Froy, C Grigoras, K Hafeez, B Hoeft, T Idiculla, D P Kelsey, F 
López Muñoz, E Martelli, R Nandakumar, K Ohrenberg, F Prelz, D Rand, A Sciabà, U Tigerstedt, D Traynor 

 

A MULTIPURPOSE COMPUTING CENTER WITH DISTRIBUTED RESOURCES .......................................... 2140
J Chudoba, M Adam, D Adamová, T Kouba, A Mikula, V Ríkal, J Švec, J Uhlírová, P Vokác, M Svatoš 

 

LATEST GENERATION INTERCONNECT TECHNOLOGIES IN APENET+ NETWORKING 
INFRASTRUCTURE ...................................................................................................................................................... 2146

Roberto Ammendola, Andrea Biagioni, Paolo Cretaro, Ottorino Frezza, Francesca Lo Cicero, Alessandro 
Lonardo, Michele Martinelli, Pier Stanislao Paolucci, Elena Pastorelli, Davide Rossetti, Francesco Simula, Piero 
Vicini 

 

TOSCA-BASED ORCHESTRATION OF COMPLEX CLUSTERS AT THE IAAS LEVEL................................. 2153
M Caballer, G Donvito, G Moltó, R Rocha, M Velten 

 

PAAS FOR WEB APPLICATIONS WITH OPENSHIFT ORIGIN .......................................................................... 2161
A Lossent, A Rodriguez Peon, A Wagner 

 

SYSTEM UPGRADE OF THE KEK CENTRAL COMPUTING SYSTEM ............................................................. 2168
Koichi Murakami, Go Iwai, Takashi Sasaki, Tomoaki Nakamura, Wataru Takase 

 

OCCAM: A FLEXIBLE, MULTI-PURPOSE AND EXTENDABLE HPC CLUSTER............................................ 2175
M Aldinucci, S Bagnasco, S Lusso, P Pasteris, S Rabellino, S Vallero 

 

FUTURE APPROACH TO TIER-0 EXTENSION ...................................................................................................... 2183
B Jones, G McCance, C Cordeiro, D Giordano, S Traylen, D Moreno García 

 



SCALING UP A CMS TIER-3 SITE WITH CAMPUS RESOURCES AND A 100 GB/S NETWORK 
CONNECTION: WHAT COULD GO WRONG?........................................................................................................ 2190

Matthias Wolf, Anna Woodard, Wenzhao Li, Kenyi Hurtado Anampa, Benjamin Tovar, Paul Brenner, Kevin 
Lannon, Mike Hildreth, Douglas Thain 

 

THE CZECH NATIONAL GRID INFRASTRUCTURE ............................................................................................ 2198
J Chudoba, I Krenková, M Mulac, M Ruda, J Sitera 

 

EXPERIENCES WITH THE ALICE MESOS INFRASTRUCTURE ....................................................................... 2203
D Berzano, G Eulisse, C Grigoras, K Napoli 

 

ONE NETWORK METRIC DATASTORE TO TRACK THEM ALL: THE OSG NETWORK 
METRIC SERVICE ........................................................................................................................................................ 2211

Robert Quick, Marian Babik, Edgar M Fajardo, Kyle Gross, Soichi Hayashi, Marina Krenz, Thomas Lee, Shawn 
McKee, Christopher Pipes, Scott Teige 

 

LOW LATENCY NETWORK AND DISTRIBUTED STORAGE FOR NEXT GENERATION HPC 
SYSTEMS: THE EXANEST PROJECT....................................................................................................................... 2219

R Ammendola, A Biagioni, P Cretaro, O Frezza, F Lo Cicero, A Lonardo, M Martinelli, P S Paolucci, E Pastorelli, 
F Pisani, F Simula, P Vicini, J Navaridas, F Chaix, N Chrysos, M Katevenis, V Papaeustathiou 

 

USING CONTAINER ORCHESTRATION TO IMPROVE SERVICE MANAGEMENT AT THE 
RAL TIER-1..................................................................................................................................................................... 2227

Andrew Lahiff, Ian Collier 
 

ENABLING RESEARCH NETWORK CONNECTIVITY TO CLOUDS WITH VIRTUAL ROUTER 
TECHNOLOGY .............................................................................................................................................................. 2234

R Seuster, K Casteels, Cr Leavett-Brown, M Paterson, Rj Sobie 
 

THE OSG OPEN FACILITY: AN ON-RAMP FOR OPPORTUNISTIC SCIENTIFIC COMPUTING................ 2242
B Jayatilaka, T Levshina, C Sehgal, R Gardner, M Rynge, F Würthwein 

 

SCALING THE PUNDIT PROJECT FOR WIDE AREA DEPLOYMENTS ........................................................... 2248
Shawn McKee, Jorge Batista, Gabriele Carcassi, Constantine Dovrolis, Danny Lee 

 

SITE IN A BOX: IMPROVING THE TIER 3 EXPERIENCE ................................................................................... 2256
J M Dost, E M Fajardo, T R Jones, T Martin, A Tadel, M Tadel, F Würthwein 

 

CSNS COMPUTING ENVIRONMENT BASED ON OPENSTACK......................................................................... 2264
Yakang Li, Fazhi Qi, Gang Chen, Yanming Wang, Jianshu Hong 

 

DATA TRANSFER NODES AND DEMONSTRATION OF 100-400 GBPS WIDE AREA 
THROUGHPUT USING THE CALTECH SDN TESTBED ....................................................................................... 2268

A Mughal, H Newman 
 

ABSTRACTING APPLICATION DEPLOYMENT ON CLOUD INFRASTRUCTURES ...................................... 2273
D C Aiftimiei, E Fattibene, R Gargana, M Panella, D Salomoni 

 

THE LHCB STARTERKIT ........................................................................................................................................... 2278
Albert Puig 

 
TRACK 7: MIDDLEWARE, MONITORING AND ACCOUNTING 
 
DEPLOYING THE ATLAS METADATA INTERFACE (AMI) ON THE CLOUD WITH JENKINS.................. 2283

F Lambert, J Odier, J Fulachier 
 

INTEGRATION OF TITAN SUPERCOMPUTER AT OLCF WITH ATLAS PRODUCTION 
SYSTEM........................................................................................................................................................................... 2291

F Barreiro Megino, K De, S Jha, A Klimentov, T. Maeno, P Nilsson, D Oleynik, S Padolski, S Panitkin, J Wells, T 
Wenaus 

 

RESEARCH ON ELASTIC RESOURCE MANAGEMENT FOR MULTI-QUEUE UNDER CLOUD 
COMPUTING ENVIRONMENT .................................................................................................................................. 2298

Zhenjing Cheng, Haibo Li, Qiulan Huang, Yaodong Cheng, Gang Chen 
 

COMPUTING SHIFTS TO MONITOR ATLAS DISTRIBUTED COMPUTING 
INFRASTRUCTURE AND OPERATIONS ................................................................................................................. 2306

C Adam, D Barberis, S Crépé-Renaudin, K De, F Fassi, A Stradling, M Svatos, A Vartapetian, H Wolters 
 

ANALYSIS OF EMPTY ATLAS PILOT JOBS ........................................................................................................... 2313
P A Love, M Alef, S Dal Pra, A Di Girolamo, A Forti, J Templon, E Vamvakopoulos 

 

SCALABLE GLOBAL GRID CATALOGUE FOR RUN3 AND BEYOND.............................................................. 2321
M Martinez Pedreira, C Grigoras 

 

TRIGGER MENU-AWARE MONITORING FOR THE ATLAS EXPERIMENT .................................................. 2329
Xanthe Hoad 

 

INTEGRATED MONITORING OF THE ATLAS ONLINE COMPUTING FARM ............................................... 2334
S Ballestrero, F Brasolin, D Fazio, C Gament, C J Lee, D A Scannicchio, M S Twomey 

 



THE INSTANT GLIDEIN; A GENERIC APPROACH FOR THE LATE BINDING OF JOBS TO 
VARIOUS RESOURCE TYPES .................................................................................................................................... 2341

Laurence Field, Iain Steers 
 

IMPROVED CLOUD RESOURCE ALLOCATION: HOW INDIGO-DATACLOUD IS 
OVERCOMING THE CURRENT LIMITATIONS IN CLOUD SCHEDULERS .................................................... 2347

Alvaro Lopez Garcia, Lisa Zangrando, Massimo Sgaravatto, Vincent Llorens, Sara Vallero, Valentina Zaccolo, 
Stefano Bagnasco, Sonia Taneja, Stefano Dal Pra, Davide Salomoni, Giacinto Donvito 

 

MONITORING OF COMPUTING RESOURCE USE OF ACTIVE SOFTWARE RELEASES AT 
ATLAS.............................................................................................................................................................................. 2355

Antonio Limosani 
 

OPTIMIZING THE RESOURCE USAGE IN CLOUD BASED ENVIRONMENTS: THE SYNERGY 
APPROACH .................................................................................................................................................................... 2362

L Zangrando, V Llorens, M Sgaravatto, M Verlato 
 

USING OSG COMPUTING RESOURCES WITH (ILC)DIRAC .............................................................................. 2369
A Sailer, M Petric 

 

GRID SITE AVAILABILITY EVALUATION AND MONITORING AT CMS ...................................................... 2374
Gaston Lyons, Rokas Maciulaitis, Giuseppe Bagliesi, Stephan Lammel, Andrea Sciabà 

 

ATLAS FAST PHYSICS MONITORING: TADA ....................................................................................................... 2382
G Sabato, M Elsing, C Gumpert, S Kamioka, E Moyse, A Nairz, T Eifert 

 

LHCBDIRAC AS APACHE MESOS MICROSERVICES ......................................................................................... 2388
Christophe Haen, Benjamin Couturier 

 

ICEPROD 2 USAGE EXPERIENCE ............................................................................................................................ 2394
D Delventhal, D Schultz, J C Diaz Velez 

 

PYGLIDEIN – A SIMPLE HTCONDOR GLIDEIN SERVICE................................................................................. 2398
D Schultz, B Riedel, G Merino 

 

RESOURCES MONITORING AND AUTOMATIC MANAGEMENT SYSTEM FOR MULTI-VO 
DISTRIBUTED COMPUTING SYSTEM .................................................................................................................... 2404

J Chen, I Pelevanyuk, Y Sun, A Zhemchugov, T Yan, X H Zhao, X M Zhang 
 

DIRAC IN LARGE PARTICLE PHYSICS EXPERIMENTS .................................................................................... 2411
F Stagni, A Tsaregorodtsev, L Arrabito, A Sailer, T Hara, X Zhang 

 

INTERFACING HTCONDOR-CE WITH OPENSTACK .......................................................................................... 2419
B Bockelman, J Caballero Bejar, J Hover 

 

SCEAPI: A UNIFIED RESTFUL WEB API FOR HIGH-PERFORMANCE COMPUTING ................................. 2427
Cao Rongqiang, Xiao Haili, Lu Shasha, Zhao Yining, Wang Xiaoning, Chi Xuebin 

 

AGIS: INTEGRATION OF NEW TECHNOLOGIES USED IN ATLAS DISTRIBUTED 
COMPUTING .................................................................................................................................................................. 2435

Alexey Anisenkov, Alessandro Di Girolamo, Maria Alandes Pradillo 
 

DIRAC UNIVERSAL PILOTS ...................................................................................................................................... 2439
F Stagni, A McNab, C Luzzi, W Krzemien 

 

PROCESSING AND QUALITY MONITORING FOR THE ATLAS TILE HADRONIC 
CALORIMETER DATA ................................................................................................................................................ 2446

Blake Burghgrave 
 

CONTRIBUTING OPPORTUNISTIC RESOURCES TO THE GRID WITH HTCONDOR-CE-
BOSCO ............................................................................................................................................................................. 2451

Derek Weitzel, Brian Bockelman 
 

LHCB DATA QUALITY MONITORING .................................................................................................................... 2459
M Adinolfi, F Archilli, W Baldini, A Baranov, D Derkach, A Panin, A Pearce, A Ustyuzhanin 

 

MONITORING PERFORMANCE OF A HIGHLY DISTRIBUTED AND COMPLEX COMPUTING 
INFRASTRUCTURE IN LHCB .................................................................................................................................... 2464

Z Mathe, C Haen, F Stagni 
 

THE EVOLUTION OF MONITORING SYSTEM: THE INFN-CNAF CASE STUDY .......................................... 2472
Stefano Bovina, Diego Michelotto 

 

EXPLOITING ANALYTICS TECHNIQUES IN CMS COMPUTING MONITORING......................................... 2479
D Bonacorsi, V Kuznetsov, N Magini, A Repecka, E Vaandering 

 

INDEX FILES FOR BELLE II - VERY SMALL SKIM CONTAINERS .................................................................. 2485
Martin Sevior, Tristan Bloomfield, Thomas Kuhr, I Ueda, H Miyake, T Hara 

 

THE MACHINE/JOB FEATURES MECHANISM..................................................................................................... 2491
M Alef, T Cass, J J Keijser, A McNab, S Roiser, U Schwickerath, I Sfiligoi 

 

UNIFIED MONITORING ARCHITECTURE FOR IT AND GRID SERVICES..................................................... 2495
A Aimar, A Aguado Corman, P Andrade, S Belov, J Delgado Fernandez, B Garrido Bear, M Georgiou, E 
Karavakis, L Magnoni, R Rama Ballesteros, H Riahi, J Rodriguez Martinez, P Saiz, D Zolnai 

 



PRODUCTION MANAGEMENT SYSTEM FOR AMS COMPUTING CENTRES ............................................... 2502
V Choutko, O Demakov, A Egorov, A Eline, B S Shan, R Shi 

 

NEXT GENERATION MONITORING: TIER 2 EXPERIENCE .............................................................................. 2510
R Fay, J Bland, S Jones 

 

EFFICIENT MONITORING OF CRAB JOBS AT CMS ........................................................................................... 2515
J M D Silva, J Balcas, S Belforte, D Ciangottini, M Mascheroni, E A Rupeika, T T Ivanov, J M Hernandez, E 
Vaandering 

 

A FAIRSHARE SCHEDULING SERVICE FOR OPENNEBULA ............................................................................ 2521
S Bagnasco, S Vallero, V Zaccolo 

 

MONITORING OF THE DATA PROCESSING AND SIMULATED PRODUCTION AT CMS 
WITH A WEB-BASED SERVICE: THE PRODUCTION MONITORING PLATFORM (PMP) .......................... 2525

G Franzoni, A Norkus, A A Pol, N Srimanobhas, J Walker 
 

EFFECTIVE HTCONDOR-BASED MONITORING SYSTEM FOR CMS ............................................................. 2530
J Balcas, B P Bockelman, J M Da Silva, J Hernandez, F A Khan, J Letts, M Mascheroni, D A Mason, A Perez-
Calero Yzquierdo, J-R Vlimant 

 

THE WEB BASED MONITORING PROJECT AT THE CMS EXPERIMENT ..................................................... 2538
Juan Antonio Lopez-Perez, William Badgett, Ulf Behrens, Irakli Chakaberia, Youngkwon Jo, Kaori Maeshima, Sho 
Maruyama, James Patrick, Valdas Rapsevicius, Aron Soha, Mantas Stankevicius, Balys Sulmanas, Sachiko Toda, 
Zongru Wan 

 

TOWARDS AUTOMATION OF DATA QUALITY SYSTEM FOR CERN CMS EXPERIMENT ....................... 2546
M Borisyak, F Ratnikov, D Derkach, A Ustyuzhanin 

 

CONSOLIDATING WLCG TOPOLOGY AND CONFIGURATION IN THE COMPUTING 
RESOURCE INFORMATION CATALOGUE ............................................................................................................ 2552

Maria Alandes, Julia Andreeva, Alexey Anisenkov, Giuseppe Bagliesi, Stephano Belforte, Simone Campana, Maria 
Dimou, Jose Flix, Alessandra Forti, A Di Girolamo, Edward Karavakis, Stephan Lammel, Maarten Litmaath, 
Andrea Sciaba, Andrea Valassi 

 

WORKFLOW MANAGEMENT FOR COMPLEX HEP ANALYSES ..................................................................... 2559
M Erdmann, R Fischer, M Rieger, R F Von Cube 

 

GRACC: NEW GENERATION OF THE OSG ACCOUNTING ............................................................................... 2564
K Retzke, D Weitzel, S Bhat, T Levshina, B Bockelman, B Jayatilaka, C Sehgal, R Quick, F Wuerthwein 

 

INTEGRATING CONTAINERS IN THE CERN PRIVATE CLOUD ...................................................................... 2572
Bertrand Noel, Davide Michelino, Mathieu Velten, Ricardo Rocha, Spyridon Trigazis 

 

AUTOMATISED DATA QUALITY MONITORING OF THE LHCB VERTEX LOCATOR ............................... 2580
L. Bel, A. Ch. Crocombe, M. Gersabeck, A. Pearce, M. Majewski, T. Szumlak 

 

MONITORING OF THE INFRASTRUCTURE AND SERVICES USED TO HANDLE AND 
AUTOMATICALLY PRODUCE ALIGNMENT AND CALIBRATION CONDITIONS AT CMS ....................... 2586

Roland Sipos, Giacomo Govi, Giovanni Franzoni, Salvatore Di Guida, Andreas Pfeiffer 
 

ANALYZING HOW WE DO ANALYSIS AND CONSUME DATA, RESULTS FROM THE 
SCIDAC-DATA PROJECT............................................................................................................................................ 2591

P. Ding, L. Aliaga, M. Mubarak, A. Tsaris, A. Norman, A. Lyon, R. Ross 
 

PLANCTON: AN OPPORTUNISTIC DISTRIBUTED COMPUTING PROJECT BASED ON 
DOCKER CONTAINERS .............................................................................................................................................. 2599

Matteo Concas, Dario Berzano, Stefano Bagnasco, Stefano Lusso, Massimo Masera, Maximiliano Puccio, Sara 
Vallero 

 

CMS USE OF ALLOCATION BASED HPC RESOURCES ...................................................................................... 2607
Dirk Hufnagel 

 

A MULTI-GROUP AND PREEMPTABLE SCHEDULING OF CLOUD RESOURCE BASED ON 
HTCONDOR.................................................................................................................................................................... 2614

Xiaowei Jiang, Jiaheng Zou, Yaodong Cheng, Jingyan Shi 
 

THE SWISS ARMY KNIFE OF JOB SUBMISSION TOOLS: GRID-CONTROL ................................................. 2619
F Stober, M Fischer, P Schleper, H Stadie, C Garbers, J Lange, N Kovalchuk 

 

EVOLUTION OF MONITORING SYSTEM FOR AMS SCIENCE OPERATION CENTRE ............................... 2627
V Choutko, O Demakov, A Egorov, A Eline, B S Shan, R Shi 

 

A DASHBOARD FOR THE ITALIAN COMPUTING IN ALICE ............................................................................ 2635
D Elia, G Vino, S Bagnasco, A Crescente, G Donvito, A Franco, S Lusso, D Mura, S Piano, G Platania 

 

MONALISA, AN AGENT-BASED MONITORING AND CONTROL SYSTEM FOR THE LHC 
EXPERIMENTS .............................................................................................................................................................. 2639

J Balcas, D Kcira, A Mughal, H Newman, M Spiropulu, J R Vlimant 
 

BENCHMARKING CLOUD RESOURCES FOR HEP .............................................................................................. 2644
M Alef, C Cordeiro, A De Salvo, A Di Girolamo, L Field, D Giordano, M Guerri, F C Schiavi, A Wiebalck 

 



TRACK 8: SECURITY, POLICY AND OUTREACH 
 
X509-FREE ACCESS TO WLCG RESOURCES ........................................................................................................ 2652

H Short, A Manzi, V De Notaris, O Keeble, A Kiryanov, H Mikkonen, P Tedesco, R Wartel 
 

HIGGSHUNTERS - A CITIZEN SCIENCE PROJECT FOR ATLAS...................................................................... 2659
Andrew Haas 

 

BELLEII@HOME: INTEGRATE VOLUNTEER COMPUTING RESOURCES INTO DIRAC IN A 
SECURE WAY ................................................................................................................................................................ 2665

Wenjing Wu, Takanori Hara, Hideki Miyake, Ikuo Ueda, Wenxiao Kan, Phillip Urquijo 
 

A SECURITY MONITORING FRAMEWORK FOR VIRTUALIZATION BASED HEP 
INFRASTRUCTURES .................................................................................................................................................... 2673

A. Gomez Ramirez, M. Martinez Pedreira, C. Grigoras, L. Betev, C. Lara, U. Kebschull 
 

SHARING SCIENTIFIC DISCOVERY GLOBALLY: TOWARD A CERN VIRTUAL VISIT 
SERVICE ......................................................................................................................................................................... 2681

S Goldfarb, D Hatzifotiadou, M Lapka, A Papanestis 
 

HEPDATA: A REPOSITORY FOR HIGH ENERGY PHYSICS DATA .................................................................. 2689
Eamonn Maguire, Lukas Heinrich, Graeme Watt 

 

AN ANALYSIS OF REPRODUCIBILITY AND NON-DETERMINISM IN HEP SOFTWARE AND 
ROOT DATA ................................................................................................................................................................... 2697

Peter Ivie, Charles Zheng, Kevin Lannon, Douglas Thain 
 

IPV6 SECURITY............................................................................................................................................................. 2705
M Babik, J Chudoba, A Dewhurst, T Finnern, T Froy, C Grigoras, K Hafeez, B Hoeft, T Idiculla, D P Kelsey, F 
López Muñoz, E Martelli, R Nandakumar, K Ohrenberg, F Prelz, D Rand, A Sciabà, U Tigerstedt, D Traynor, R 
Wartel 

 

DCACHE, TOWARDS FEDERATED IDENTITIES & ANONYMIZED DELEGATION ..................................... 2713
A Ashish, Ap Millar, T Mkrtchyan, P Fuhrmann, G Behrmann, M Sahakyan, O S Adeyemi, J Starek, D Litvintsev, A 
Rossi 

 

RECORDING THE LHCB DATA AND SOFTWARE DEPENDENCIES................................................................ 2721
Ana Trisovic, Ben Couturier, Val Gibson, Chris Jones 

 

AN EDUCATIONAL DISTRIBUTED COSMIC RAY DETECTOR NETWORK BASED ON 
ARDUSIPM...................................................................................................................................................................... 2729

V Bocci, G Chiodi, P Fresch, F Iacoangeli, L Recchia 
 

FIRST EXPERIENCE WITH THE NEW .CERN TOP LEVEL DOMAIN .............................................................. 2737
E Alvarez, M Malo De Molina, M Salwerowicz, B Silva De Sousa, T Smith, A Wagner 

 

UPDATE ON CERN SEARCH BASED ON SHAREPOINT 2013 ............................................................................. 2744
E Alvarez, S Fernandez, A Lossent, I Posada, B Silva, A Wagner 

 

MIGRATING THE BELLE II COLLABORATIVE SERVICES AND TOOLS ...................................................... 2751
N Braun, D Dossett, M Dramburg, O Frost, A Gellrich, J Grygier, T Hauth, D Jahnke-Zumbusch, D Knittel, T 
Kuhr, S Levonian, H-G Moser, L Li, N Nakao, M Prim, P V D Reest, F Schwenssen, P Urquijo, B Vennemann 

 

THE CMS DATA ANALYSIS SCHOOL EXPERIENCE ........................................................................................... 2759
N De Filippis, L Bauerdick, J Chen, E Gallo, B Klima, S Malik, M Mulders, F Palla, G Rolandi 

 

THE INDIGO-DATACLOUD AUTHENTICATION AND AUTHORIZATION INFRASTRUCTURE ............... 2764
A Ceccanti, M Hardt, B Wegh, Ap Millar, M Caberletti, E Vianello, S Licehammer 

 

INDICO 2.0 – THE WHOLE ICEBERG ...................................................................................................................... 2772
A Mönnich, A Avilés, P Ferreira, M Kolodziejski, I Trichopoulos, F Vessaz 

 

THE HEP SOFTWARE AND COMPUTING KNOWLEDGE BASE ....................................................................... 2779
T Wenaus 

 

YADAGE AND PACKTIVITY – ANALYSIS PRESERVATION USING PARAMETRIZED 
WORKFLOWS................................................................................................................................................................ 2785

Kyle Cranmer, Lukas Heinrich 
 

USE OF A HARDWARE TOKEN FOR GRID AUTHENTICATION BY THE MICE DATA 
DISTRIBUTION FRAMEWORK ................................................................................................................................. 2793

Jj Nebrensky, J Martyniak 

 
TRACK 9: FUTURE DIRECTIONS 
 
SDN-NGENIA, A SOFTWARE DEFINED NEXT GENERATION INTEGRATED 
ARCHITECTURE FOR HEP AND DATA INTENSIVE SCIENCE ......................................................................... 2797

J Balcas, T W Hendricks, D Kcira, A Mughal, H Newman, M Spiropulu, J R Vlimant 
 



THE LHCB SOFTWARE AND COMPUTING UPGRADE FOR RUN 3: OPPORTUNITIES AND 
CHALLENGES ............................................................................................................................................................... 2804

C Bozzi, S Roiser 
 

THE HIGH-RATE DATA CHALLENGE: COMPUTING FOR THE CBM EXPERIMENT ................................ 2812
V Friese 

 

Author Index 




