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Motivation

client webserver workspace

Web based platform providing a graphical front-end
to infrastructures

Deployment (once for all) V<E’@>/\
Scalability (workspaces exchangeable) < ' §
Access from everywhere and with many devices

|:> More physics and less computing
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Code Editor: Edit — Run — Verify

physik.rwth-aachen.de/test-server/ v & | |Q search

+ local ~

Q oy Z_Mass.py o
M save K saveas..

17  import os P Execute
18 from ROOT import TCanvas, THIF

19 from pxl.core import toEvent, PluginManager

28 from pxl.medules import Analysis, PythenMedule | ZomoZlLE LE3ZEEE 4+ Top | % Bottom
21 from pxLl.hep import Particle executing hon z_mass.py™

22 S

= OUTPUT:

24  THISFILE = os.path.abspath{_ file_ )
25 THISDIR = os.path.dirname(THISFILE)
26 DATADIR = "/home/public/CERN/examples/data”

2015-03-05 15:29:56 [[07

mWARNING [m] pxl::PluginManager Exception in lcadPlugin:

PluginMang|

PluginMang|

27 2015-03-05 15:29 [ro: ARNING [m] pxl::PluginManager Excepticon in leoadPlugin:
28 | Lepton selection criteria:
28 - class LeptonSelectionModule(PythonMedule): * particle name: Lepton
38 """ This class implements the selection of leptons. 5 omEnTedl Eeen =T TETEEETD r
kSl . ) o
. - m mum psel vidity:
jzr Supported criteria are: T‘_EX”JT pess SEReshy
13 * particle name * minmal number of leptons: 2
34 * kinematic properties: transverse momentum, pseudo-rapidity * maximal numbe f leptons: 2
is * total number of leptons Info in <TCanvas::Print>: png file /home/asseldonk/z_mass/Z_mass.png has been created
36
: 20 Y
B - def __init_ (self): . -
39 PythonModule._init_ (self) TEES LoiE 2
48
41 - def initialize(self, module):
42 """ Initialize module sinks, sources and options '"'
43 self._medule = module
a5 |
45 # physics events "enter” the selection via a sink (input)
46 medule. addSink("in", "Input port™)
47 B | ® | /home/asseldonkiz_mass
48 s events are passed on to subsequent modules via sources (output)
49 module. addSource("passed”, "ALL events passing selection criteria will be passed to this ou
58 module. addSource("veto”, "All events failing the selection criteria end up in this output p Z_mass.png
51
52 # module.addOption(option name, description, default value) i
53 module. add0ption( " leptonName”, "Particles with this name are lepton candidates”, "Lepton") et
54 medule. addOption( "minLeptonPt”, "Minimal transvere momentum {in GeV) a lepton candidate has
55 module. addOption( "maxLeptonEta", "Maximum pseudo-rapidity a lepton candidate has to have to
56 medule. addoption( “minNLeptons”, "Minimal number of leptons in the event for the event to be
57 medule. add0ption( "maxNLeptons”, "Maximal number of leptons in the event for the event to be an %
58 -
59 - def begindob(self, args): -
60 [{ ) 3

- Editing, output and preview of results in one view
- C/C++ and Python Scripts can directly be executed
- Verify output figures



Extensions

B Custom applications to serve individual requirements
- Installed on top of the platform

B Basic extensions provided in standard setup
- Codeeditor, Filebrowser, Terminal

B Working conditions comparable to personal computer

rwth-aachen.de,

& Workspaces ¥ local +

byl 2_mass.py

& Workspaces + VISPA Cluster « P Save as
import os

from ROOT import TCanvas, THIF
‘ from pxl.core inport toEvent, PluginManager
from pxl.modules import Analysis, PythonModule
from pxl.hep import Particle

v

¥ v Z mass.py » id: 1-terminal-ter: 4+ Top | 4 Botem | @ Clear

THISFILE = os.path.abspath(_file_)
5 THISDIR = os.path.dirnane(THISFILE)
DATADIR = * [hone/public/CERN/exanples/data”

28
29+ class Leptonselectiondodule(Pythonodule) : o nam
30 This class inplements the selection of leptons. p— S

guration / test '
Name 12 Size It Modified It
-i Cvs Fri Aug 16 2013 08:02 o
E AQODIntegrationTestWithHLT .root # Rename @ Download % Remove 1.97MB Mon Dec 16 2013 17:41 i+
Example_cfg.py 3.84kB  Mon Apr 16 2012 17:32 o
ExampleWithHLT_GRun_cfg.py 5.52kB Tue Aug 21 2012 19:03 &
IntegrationTest_cfg.py 3.56 kB Sun Nov 04 2012 21:54 &
IntegrationTestFake_cfg.py 3.60 kB Mon Apr 16 2012 17:32 &



Special Extensions

Jobmanagement:
- designer: integrate parameter scans

- submission: submission to a batch
system e.g. HTC Condor, WLCG

- dashboard: overview of jobs Parameter Scan
e.g. status, runtime

- overview over all plots produced in a
parameter scan — helps comparing

AVISPA x

€ localhost: v & ||Q searct

Workspaces v

O Job Dashboard x

{ @ [ https://vispa.physik.rwth-aachen.de/test-server/

7 D, O &

LocalBatchManager ~ | AllJobs hd 25 » Q | Filter Jobs by

Workspaces + Ix3al

8 jobs, 5 finished normally, 1 failed, 1 running, 1 pending, 1 suspended

command id status 11 creation time 13 finish £t s procs x
12_u100_e800_b250_r0.25_d0.00025_output_predictions_ttH.pdf
binjsleep 10 077dit6ib-6491-4903-0820-00958d80198e Pendin 05.03.2015 17:54:57 . .
[oinfsiaep 9 Directory to scan: 2015/03/26 04:29:46
[oinjsleep 10 4c91a5a3-D5B1-4cB7-a35a-8de0542beeda  Running 05.03.2015 17:54:56 = 1finstitut_3asrieg kup/Dropbox/Pl | m «  pdain category: 6jdb. . ‘E‘= 8Tev KS prob $ (B): 0.2433 (0.0654)
° F 4
_ z o[ B signal (training) ]
fbinfsleep 10 7i885ada-157e-4573-8c8d-5d41dbf2806f Finnished Normally 05.03.2015 17:54:36 05.03 RegExp for file selection: Group - Label mapping: > 1.8 Signal (test) ]
5 ]
M AiNd+)_upd+)_efd+)_b(d+)t A 1:Category, 2:Variables, 3:Trees, 4 18] 44444 Background (training) 4
fbinjsleep 10 DE5BDIE7-4105-44c0-0926- 13401190884 Finnished Normally 05.03.2015 17:54:36 05.03 L ]
14b —— Background (test) E
Jbinjsleep 10 6857ca09-2047-4437-abi8-095d1921cHb  Failed 05.03.2015 17:54:06 Selection E ]
=Vaues  EFiles @D 12F A
/binfsleep 10 1afcdc72-acc 1-4479-99e8-d7c20fi5143e Finnished Normally 05.03.2015 17:51:23 05.03] [ ]
Category _. o - -
1 2 3 [ ]
fbinjsleep 10 bB5BbIE7-4195-4409-9926- 13401 190884 Finnished Normally 05.03.2015 17:51:22 05.03 08k ]
Variables ——e—— o F ]
fbinjsleep 10 06aB0e90-a74e-45D6-8111-9856cb2c822d  Finnished Normally 05.03.2015 17:51:08 05.03 20 50 100 08F .
fbinslesp 10 83af0261-3082-4673-aa92-3c59afba3e 1d Suspended 05.03.2015 17:51:03 Trees 800 o 04 ]
02k .
Rebin (] o 3 q
250 500 750
. . . . 0.2 04 0.6
cut ) . o BDT response (wgp;)
0.1 0.25 05
ZParam - » ]
0 0.00001 00001 000025  0.0005
-




Server Setup at RWTH Aachen

—> Server instance 01
Apache 9 to workspac%

—» Server instance 16

B | oad balancing allows simultaneous access of many
users
- Without balancer limited by CherryPy threads (sticky sessions)

B Apache cache for static content
—> speed up loading
B Next step: starting server instances on demand




Workspace setup at RWTH Aachen

Server Inst. 01 Q' Worker 01 = - 128 cores with
— 2 GB RAM each
3 - Debian 7
3 L g > NFS server
Server Inst. 16 ‘3‘-‘-]‘ ------------------------------------------------------ Worker 16 for home

B User authentication via common MySQL database of
server instances
- Only one database and no synchronization
- No additional registration for workspace needed

B Home directories on external NFS
- Highest stability, speed not depending on load of workers
- Easy to extend

n B Distributed file system (gluster) for scratch




VISPA in Education
B Blended Learning

wobile Ley
"y,
%

Blended Learning q I"

B VISPA successfully used in lectures: 3\ e 2

- Bachelor and Master % t N@“
» Homework assignments + _—
analyzing experiments demonstrated in lecture hall

— Feedback helped to improve the platform
B Publication: Eur. J. Phys. 35 (2014) 035018




VISPA in Outreach

Pierre Auger Public Data

v C

Home News Cosmic Rays Observatory About Us Science Edu & Outreach
Online Analysis of Pierre Auger Data with VISPA

With the VISPA internet platform you can - -]
perform physics analyses with the Pierre

Auger public data in the web browser.

Begin with a sky map of cosmic rays in an p

example analysis. Then, you can develop
your own id nd visu: he scientific

CRPropa simulation program. ” ) oo

VISPA is developed at the RWTH Aachen University in Germany and is used for teaching data analysis,
e.g. in courses on particle and astroparticle physics for third-year undergraduate physics students.

- Perform physics analyses
with public data of the
Pierre Auger Observatory

:> Poster Session B

- Contrib. ID: 249
10

CERN Open Data Portal:

P

CERN Open Data Portal - Mozilla Firefox

B CERN Open DataPo... x

opendata ABOUT SEARCH EDUCATION RESEARCH

Education Research

- One click access to CMS public data
- “Discover” e.g. the Z-Boson without
installing any software

- Use examples as start for analysis
- ~ 300 Users since start




VISPA in Scientific Research

CMS Collaboration: Measurement of the single-top-quark t-channel cross

section in pp collisions at v/7 TeV (JHEP12 (2012) 035)

inputoutput

selected veto

3jebin_inelusive selected_1btag_lnotbta y
input 2Zjethin nput 2btags_inclusive input
1jethin lbtag
Ojetbin Obtags
‘ it output nput
——

output
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Used modules:
- electron selection

- jet energy resolution
- b-tagging
- top reconstruction

—T T
®  CMS,1.17/1.5610"
W ATLAS, 1.04 it

102 E Y  D0,54M"

A CDFR75f'

10 E NLO QCD (5 flavour scheme) 3
- m——— theoretical uncertainty (scale ® PDF)

[ Campbell, Frederix, Maltoni, Tramontano., JHEP 10 (2009) 042 |

1 | approximate NNLO QCD ]
F theoretical uncertainty (scale @ PDF)

N Kidonakis, Phys. Rev. D 83 (2011) 091503 N

| . . . | . | | . . .
Vs (TeV)

from desktop to web version

—

Currently transferring analysis designer




Summary

B VISPAdelivers a web GUI to infrastructures

client webserver workspace

Used for scientific research, teaching and outreach

B Continuously improved system ) ’

-

B Tryit (Quest login available): o7 Le
www.vispa.physik.rwth-aachen.de 9

B Repository:
https://forge.physik.rwth-aachen.de/projects/vispa-web



http://www.vispa.physik.rwth-aachen.de/
https://forge.physik.rwth-aachen.de/projects/vispa-web
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