
Introduc)on	  

HEPnet/Canada	  is	  responsible	  for	  na)onal	  and	  interna)onal	  network	  
connec)vity	  for	  the	  subatomic	  physics	  community	  

Established	  in	  1990	  
Funded	  with	  an	  NSERC	  MRS	  award	  un9l	  2017	  

	  
HEPnet	  Director	  	  
Ogg	  	  1990-‐1994	  

Karlen	  1994-‐2004	  
Sobie	  2004-‐present	  

	  
Technical	  Manager	  
Gable	  2006-‐2015	  

	  
IPP	  Advisory	  CommiOee	  

Tafirout,	  Warburton,	  Virtue	  
	  

Web	  site	  
hepnetcanada.ca	  
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Outline	  
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Canadian	  research	  network	  and	  interna)onal	  links	  
	  
	  

LHC	  network	  
	  
	  

Network	  R&D	  	  
	  
	  

Other	  ac)vi)es	  
	  



Research	  Network	  
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CANARIE	  	  
Na)onal	  research	  network	  

	  	  
Provincial	  network	  

ORANs	  	  
Op)cal	  Regional	  Advanced	  Network	  

CANARIE	  has	  deployed	  a	  
100G	  backbone	  

ANA-‐200	  shared	  transatlan)c	  link	  
UVIC	  T2	  at	  100G	  

	  
US	  and	  Europe	  have	  100G	  networks	  

HEP	  accounts	  for	  a	  large	  frac)on	  of	  all	  the	  
research	  network	  traffic	  in	  Canada	  



LHC	  networks	  
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LHCOPN	  
Private	  IP	  network	  that	  connects	  the	  Tier-‐0	  to	  
the	  Tier-‐1	  sites.	  

LHCONE	  
10-‐100G	  virtual	  private	  network	  linking	  the	  T0,	  
T1s	  and	  T2s	  around	  the	  world	  
	  
Belle-‐II	  joined	  the	  LHCONE	  network	  in	  2014	  
(KEK	  and	  PNNL	  were	  not	  on	  LHCONE)	  
	  



Recent	  ac)vi)es	  
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•  Addi)onal	  interna)onal	  peerings	  (capacity)	  with	  GEANT	  ESnet	  and	  
Internet2	  at	  StartLight	  and	  PacWave	  

•  Canadian	  LHCONE	  migrated	  to	  CANARIE	  100G	  network	  (April	  2015)	  

•  2	  x	  10G	  for	  TRIUMF	  LHCONE	  (2015)	  

•  UVic	  Tier-‐2	  100G	  (April	  2015)	  
	  
•  Transatlan)c	  ANA-‐200	  (2	  x	  100G)	  for	  LHCONE	  (2015)	  

•  TRIUMF	  to	  CERN	  T0	  to	  T1	  moved	  to	  ANA-‐200	  	  

Despite	  many	  transi-ons,	  the	  network	  for	  HEP	  was	  very	  stable	  
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Sites	  Traffic	  West	  

UVic

TRIUMF

SFU

>	  10	  Gpbs	  



Sites	  Traffic	  East	  

U Toronto

McGill
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Peering	  

Esnet ManLan

Geant Montreal

8	  
Geant Toronto



Upcoming	  changes	  	  

Randall	  Sobie	  	  	  	  	  	  	  	  IPP/Victoria	   9	  

LHCONE	  –	  LHC	  Open	  Network	  Environment	  
10-‐100G	  links	  to	  T1	  and	  T2s	  
100G	  na)onal	  network	  
100G	  interna)onal	  links	  
	  
SFU	  and	  Waterloo	  Tier-‐2	  sites	  
Belle-‐II	  Tier-‐2	  cloud	  (Victoria	  and	  Sherbrooke)	  
	  
Disconnect	  TRIUMF	  and	  Tier-‐2s	  from	  LHCONE	  when	  decommissioned	  

LHCOPN	  –	  LHC	  Op8cal	  Private	  Network	  
5G	  CERN-‐TRIUMF	  link	  
	  
ATLAS	  Tier-‐1	  site	  at	  SFU	  
SFU-‐LHCOPN	  link	  under	  discussion	  	  
Move	  LHCOPN	  traffic	  to	  LHCONE	  



Network	  R&D	  
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HEPNET/CANARIE/Caltech	  had	  exclusive	  use	  of	  the	  100G	  link	  for	  one	  week	  
OOawa-‐CERN	  tests	  

The	  link	  is	  supported	  in	  part	  by	  CANARIE	  



Industrial	  collabora)on	  
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HEPNET	  supported	  by	  
Brocade,	  SanDisk/FusionIO,	  
DELL,	  IBM,	  Xyratec,	  Ciena,	  
Juniper,	  Amazon,	  Google	  



Other	  ac)vi)es	  
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HEPNET	  provides	  support	  for	  site	  connec8ons	  
Port	  charges,	  op)cal	  transducers	  and	  other	  items	  

SNOLAB	  connec)on	  to	  regional	  network	  
Network	  monitoring	  systems	  at	  T1/T2	  sites	  

	  
Other	  areas	  of	  ac8vity	  

High	  speed	  data	  R&D	  
Cloud	  compu)ng	  	  

Data	  Preserva)on	  for	  HEP	  	  
	  

Non-‐tradi8onal	  funding	  support	  
CANARIE,	  BCNET,	  UVIC,	  Cybera,	  Amazon,	  Google,	  NRC	  

	  
In-‐direct	  (equipment	  loan)	  

Ciena,	  Juniper,	  Brocade,	  Xyratex,	  IBM,	  Dell,	  Scalar,	  SanDisk/Fusion	  IO	  
	  

HQP	  
50	  undergraduates	  (engineering,	  CSC	  and	  physics)	  

14	  staff	  (7	  currently)	  



Cloud	  compu)ng	  

•  Developed	  a	  distributed	  cloud	  (“grid	  of	  clouds”)	  
for	  HEP	  and	  astronomy	  
–  Manage	  Coordinate	  the	  ATLAS	  Cloud	  Opera)ons	  group	  

and	  ATLAS	  Cloud	  resources	  at	  CERN	  (1000	  cores)	  and	  
commercial	  UK	  cloud	  

–  Canadian	  ATLAS	  cloud	  resources	  (~	  1000	  cores)	  	  	  
–  Belle	  II	  (2000	  cores)	  for	  MC	  produc)on	  	  
–  Using	  CC,	  Amazon	  and	  other	  opportunis)c	  clouds	  	  

•  Installing	  sokware	  on	  CC	  to	  manage	  batch	  jobs	  
(Victoria	  and	  Sherbrooke)	  

•  Collaborate	  with	  CERN-‐IT/ATLAS/Belle-‐II	  
–  CernVM,	  Squid	  discover	  service,	  distributed	  VM	  

management	  and	  data	  federa)ons	  
•  External	  direct	  and	  in-‐kind	  support	  	  

–  CANARIE,	  NRC,	  Amazon,	  Google	  
•  Proposal	  to	  CFI	  Cyberinfrastructure	  Program	  
•  Data	  preserva)on	  (DPHEP	  collabora)on)	  	  
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20%	  of	  Belle	  II	  compu)ng	  is	  cloud	  



HEPNET	  -‐	  HQP	  
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Summary	  
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HEPNet/Canada	  has	  a	  important	  role	  for	  Canadian	  HEP	  
Recognized	  by	  the	  recent	  NSERC	  MRS	  award	  

	  
Networks	  are	  enabling	  the	  transi)on	  to	  an	  on-‐demand	  environment	  

Data	  and	  compu)ng	  will	  not	  longer	  be	  co-‐located	  
	  

100G	  networks	  are	  becoming	  the	  new	  standard	  
Expect	  terabit/second	  networks	  by	  end-‐decade	  

	  
HEPNet	  is	  ac)ve	  in	  an	  area	  of	  wide	  interest	  
We	  will	  con)nue	  to	  leverage	  funds	  from	  other	  sources	  

	  

hOp://hepnetcanada.ca	  
hOp://supercompu)ng.uvic.ca	  

hOp://heprc.phys.uvic.ca	  
	  


