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Introduc+on	  to	  SNO+	  &	  SNOLAB	  
Mul+-‐purpose	  physics	  (neutrino)	  experiment	  at	  SNOLAB	  
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SNOLAB	  

SNO+	  collabora+on	  map	  

6800	  feet	  (2	  km)	  
underground	  

Class-‐2000	  
cleanroom	  (in	  a	  
working	  mine)	  



The	  SNO+	  experiment	  

 

Aleksandra Bialek, Lake Louise Winter Institute, Feb 24, 2012

Detector

Acrylic vessel Ø
AV

=12m

Liquid scintillator (LAB) 780t

~9500 PMTs 

Light water shielding 

● 1700t inner

● 5300t outer

Urylon liner (radon seal)
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Acrylic	  vessel	  with	  ~1	  
kton	  liquid	  scin+llator	  

7	  kton	  H2O	  shielding	  

~9500	  photomul+plier	  
tubes	  

2km	  underground	  (!!!)	  

DAQ	  electronics	  

Other	  SNOLAB	  
experiments	  

Urylon	  liner	  (radon	  seal)	  

•  Physics	  goals:	  
•  Double	  beta-‐
decay	  

•  Solar,	  geo,	  
reactor,	  
supernova	  
neutrinos	  

•  Forbidden	  
nucleon	  decay	  



Data	  transfer	  &	  storage	  requirements	  
•  Max	  data	  taking	  rate	  of	  450Mbit/s	  (!)	  

–  Expect	  10s	  TB	  of	  real	  data	  a	  year	  
–  Require	  10x	  simulated	  data	  

•  Larger	  data-‐structure	  size	  compare	  to	  real	  data	  
•  But	  not	  all	  real	  data	  requires	  simula+ng	  	  
•  -‐>	  10s-‐100	  TB	  a	  year	  

•  Very	  limited	  compu+ng	  resources	  at	  SNOLAB:	  
–  Buffer	  data	  underground	  and	  on	  surface	  
–  Ship	  all	  real	  data	  off-‐site	  
–  All	  simula+ons	  processed	  off-‐site	  

•  Expect	  (guess)	  we	  need	  10s	  of	  cores	  con8nuous	  use	  and	  
10s-‐100s	  of	  TB	  of	  storage	  a	  year	  to	  process/simulate	  
required	  datasets.	  	  
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Resource	  layout	  
•  SNO+	  will	  store	  and	  process/simulate	  data	  at	  two	  

loca+ons:	  
•  WestGrid	  (ComputeCanada):	  

–  Canadian	  Grid	  Tier	  1	  storage	  resource	  
–  One	  single	  batch	  farm	  (qsub	  submission)	  
–  100	  nodes,	  priority	  access	  

•  LHC	  Compu+ng	  Grid	  (LCG):	  
–  UK	  Grid	  Tier	  1	  storage	  at	  RAL	  
–  Processing	  at	  distributed	  Tier	  2	  sites	  
–  1000s	  of	  nodes,	  but	  low	  priority	  
–  Use	  glite	  soiware	  and	  workload	  management	  services	  (WMS)	  

•  Do	  not	  submit	  jobs	  directly	  to	  specific	  site	  	  
•  Place	  requirements	  on	  data,	  soiware	  etc,	  WMS	  does	  the	  rest	  
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LCG	  data-‐processing	  
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•  Access	  to	  7	  sites	  
•  Process/produce	  
data	  at	  Tier-‐2	  sites	  

•  Archive	  data	  at	  
Tier-‐1	  storage	  

•  Ship	  data	  out	  to	  
Tier-‐2	  sites	  ready	  for	  
(re)-‐processing	  

Google Maps https://maps.google.co.uk/?ie=UTF8&ll=46.377254,6.67968...

1 of 1 14/01/2013 09:35

Tier	  2:	  Liverpool	  

Tier	  2:	  PT	  na+onal	  Grid	  

Tier	  2:	  Oxford	  

Tier	  2:	  Sheffield	  

Tier	  2:	  Queen	  Mary,	  London	  

Tier	  1:	  RAL	  

Tier	  2:	  TU-‐Dresden	  



Grid	  job	  lifecycle	  

from many WMS components and records the status and history of the job.

3.4. JOB FLOW

This section briefly describes what happens when a user submits a job to the WLCG/EGI Grid to process some
data, and explains how the different components interact.

3.4.1. Job Submission

Figure 4 illustrates the process that takes place when a job is submitted to the Grid using the traditional “push”
model. The individual steps are as follows:

Figure 4: Job flow in the WLCG/EGI Grid.

a. After obtaining a digital certificate from a trusted Certification Authority, registering in a VO and obtaining
an account on a User Interface, the user is ready to use the WLCG/EGI Grid. He logs in to the UI and
creates a proxy certificate to authenticate himself in subsequent secure interactions.

b. The user submits a job from the UI to the gLite WMS. In the job description one or more files to be copied
from the UI to the WN can be specified, and these are initially copied to the gLite WMS. This set of files is
called the Input Sandbox. An event is logged in the LB and the status of the job is SUBMITTED.

CERN-LCG-GDEIS-722398 Manuals Series Page 25
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From	  glite-‐3.2	  user	  guide	  



Grid	  jobs/data	  –	  current	  SNO+	  method	  
•  Submit	  job	  to	  Workload	  Management	  System	  (WMS)	  

– WMS	  matches	  job	  requirements	  to	  available	  compu+ng	  
elements	  (CE)	  -‐	  soiware,	  memory	  etc	  

–  Submits	  job	  to	  specific	  queue	  

–  SNO+	  rely	  en+rely	  on	  the	  WMS	  for	  job	  management	  (so	  
we	  use	  three)	  

•  Jobs	  output	  data	  to	  their	  local	  storage	  element	  (SE)	  
–  All	  data	  logged	  in	  LCG	  File	  Catalogue	  (LFC)	  
–  SNO+	  jobs	  would	  rely	  en+rely	  on	  the	  LFC	  

•  But	  access	  only	  to	  one	  of	  these,	  at	  RAL	  
•  Official	  Monte	  Carlo	  and	  processed/raw	  real	  data	  are	  logged	  in	  a	  
SNO+	  database	  
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Processing	  &	  Produc+on	  
•  Two	  very	  different	  produc+on	  environments	  

–  Plus	  possibility	  of	  introduc+on	  of	  more	  farms/grids	  
–  Plus	  smaller	  analysis	  groups	  may	  want	  to	  reprocess	  data	  at	  
local	  ins+tu+on	  

•  -‐>	  Need	  for	  backend	  agnos+c	  produc+on	  system	  

•  Ganga:	  “configure	  once,	  run	  everywhere”	  
–  Python	  job	  management	  soiware	  
–  Setup	  to	  run	  SNO+	  soiware	  on	  range	  (batch,	  grid	  etc)	  of	  
submission	  backends,	  low	  user	  exper+se	  required	  
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EGEE-II INFSO-RI-031688 

Enabling Grids for E-sciencE

www.eu-egee.org

EGEE and gLite are registered trademarks 

Part I: Ganga Overview



Ganga	  vs	  no	  Ganga	  
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j=Job()!
j.application='RATUser'!
j.application.ratMacro=‘mymacro.mac’!
j.application.ratBaseVersion='4.1'!
j.application.outputDir=‘myDirectory'!
j.backend='LCG'!
j.submit()!

ganga_script.py 

source $VO_SNOPLUS_SNOLAB_CA_SW_DIR/snoing-
install/env_rat-4.1.sh!
rat mymacro.rat!
lcg-cr –vo snoplus.snolab.ca –d 
$VO_SNOPLUS_SNOLAB_CA_DEFAULT_SE –P myDirectory/
myoutput.root –l lfn:/grid/snoplus.snolab.ca/
myDirectory/myoutput.root myoutput.root!

job_script.scr 

Executable=“job_script.scr”,!
Arguments={“-l”,”rat.log”},!
StdOutput = “job.out”,!
StdError = “job.err”,!
InputSandbox = {“job_script.scr”},!
OutputSandbox = {“rat.log”,”job.out”,”job.err”},!
VirtualOrganisation = “snoplus.snolab.ca”!

job_description_file.jdl 

Ganga	  

No	  Ganga	  



Ganga	  vs	  no	  Ganga	  (2)	  
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glite-wms-job-submit –c config.conf –a –o myjob.jid 
job_description_file.jdl!
glite-wms-job-status –i myjob.jid!
glite-wms-job-output –i mujob.jid!

Job submission and monitoring 

j.submit()!
j.status()!

Job submission and monitoring 

•  GangaSNO	  plugin	  created:	  
–  Jobs	  on	  batch/grid/local	  node	  will	  automa+cally	  setup	  the	  
correct	  environment	  to	  run	  SNO+	  soiware	  

–  User	  just	  provides	  a	  job	  (Geant4)	  macro	  

–  Very	  li>le	  configura+on	  required	  by	  user,	  but	  ability	  to	  
configure	  is	  there	  if	  desired.	  



Produc+on	  systems	  
•  SNO+	  will	  automate	  processing	  and	  simula+on	  of	  
“official”	  SNO+	  data:	  
–  Produc+on	  systems	  with	  a	  big	  bookkeeping	  task:	  

•  O(10k)	  data	  runs	  per	  year	  (real	  data)	  
•  Number	  of	  processing	  modules	  (~10)	  per	  run	  
•  One	  job	  per	  module	  

•  +	  10x	  Monte	  Carlo	  with	  10s	  of	  modules	  per	  physics	  run	  

–  Use	  CouchDB	  database:	  
•  Schema	  free	  
•  Documents,	  not	  tables	  

•  Documents	  stored	  as	  JSON	  objects	  

•  Pre-‐processed	  (“design”)	  views	  –	  fast	  querying	  
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Produc+on	  systems	  
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{	  
	  "_id":	  "19bfec64083952f4f6c2bd37df00110f",	  
	  "_rev":	  "1-‐7b833b61ceccc06acedf9be72eabcb51",	  
	  "status":	  "wai+ng”,	  
	  “run”:	  13,	  
	  “module”:	  “Dummy”,	  
	  “locked”:	  null,	  
	  “type”:	  “job”,	  
	  "passes":	  [	  

	  	  {	  "status":	  "wai+ng",	  
	  	  	  	  "ratv":	  "3_00",	  	  
	  	  	  	  "subRun":	  [	  	  
	   	  {	  "status":	  "wai+ng",	  
	   	  	  	  	  "failCount":	  0,	  	  
	   	  	  	  	  "output":	  	  
	   	   	  {	  "cksum":	  null,	  	  
	   	   	  	  	  "loc":	  null,	  
	   	   	  	  	  "name":	  null,	  
	   	   	  	  	  "se":	  null,	  
	   	   	  	  	  "size":	  null	  },	  	  
	   	  	  "subRun":	  0	  },	  
	  	  "pass":	  0	  }	  	  
	  ]	  

}	  

GASP client

CouchDB

GASP client GASP client

Ganga GangaGanga

Submission
Backend

(e.g. LCG)

Submission
Backend

(e.g. HPCVL)

Submission
Backend

(e.g. WestGrid)

GASP web monitor

Job submitter 

Concept	  

Database	  (CouchDB)	  document	  



SNO+	  roadmap	  
•  Preparing	  for	  data-‐taking:	  

–  Spring	  2013:	  fill	  with	  water,	  first	  physics	  data	  
–  Autumn/Winter	  2013:	  fill	  with	  liquid	  scin+llator	  

–  2014:	  deploy	  double-‐beta-‐decay	  isotope	  
•  In	  the	  mean+me	  (a	  small	  selec+on	  of	  recent/ongoing	  
work):	  

1/15/13	   Grid	  compu+ng	  for	  the	  SNO+	  experiment	   14	  

From GENIE lift, looking up: 
legs hanging down, ge@ing close & 

passing .e PSUP - just before rope 
net is going undernea. .e deck

From DCR, looking down:  rope net going down ... 

Rope net insta"a#on - Day 2 - pictures

Friday, January 20, 2012

•SUSPENDED 
Platform for AV 
sanding - top half, 
pipes in top half, 
pipe blocks in neck, 
neck boss and 
connection to 
bottom half, 
potentially between 
pipesChristine Kraus, 

Laurentian University

August 10th, 2011

Wednesday, August 10, 2011

Hold	  down	  rope	  net	  (AV	  buoyant)	  

Installa+on	  of	  in-‐
situ	  calibra+on	  

systems	  

Empty	  detector	  (air	  
filled)	  

commissioning	  
AV	  acrylic	  
cleaning	  



Thanks	  for	  listening!	  
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