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The compute and storage systems 2013

	  	  

	  	  

	  	  

	  	  

	  	  

Produc(on	  Clusters	  
Carver,	  PDSF,	  JGI,KBASE,HEP	  

	  14x	  QDR	  

Global	  
Scratch	  	  

3.6	  PB	  
5	  x	  SFA12KE	  

/project	  	  

5	  PB	  
DDN9900	  &	  
NexSAN	  

/home	  
250	  TB	  
NetApp	  5460	  

50	  PB	  stored,	  240	  
PB	  capacity,	  35	  

years	  of	  
community	  data	  

HPSS	  

16	  x	  QDR	  IB	  

2.2	  PB	  Local	  
Scratch	  
70	  GB/s	  

6.4	  PB	  Local	  
Scratch	  
140	  GB/s	  

16	  x	  FDR	  IB	  

	  	  
Ethernet	  &	  
	  IB	  Fabric	  

Science	  Friendly	  Security	  
ProducKon	  Monitoring	  

Power	  Efficiency	  

WAN	  
	  

2	  x	  10	  Gb	  

1	  x	  100	  Gb	  

SoPware	  Defined	  
	  Networking	  	  	  Vis	  &	  Analy(cs	  	  	  	  Data	  Transfer	  Nodes	  

Adv.	  Arch.	  Testbeds	  	  	  Science	  Gateways	  

80	  GB/s	  

50	  GB/s	  

5	  GB/s	  

12	  GB/s	  

Hopper:	  1.3PF,	  212	  TB	  RAM	  

Edison:	  >2PF,	  333	  TB	  RAM	  
	  

Cray	  XE6,	  150K	  Cores	  

Cray	  XC30,	  ~125K	  Cores	  
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What each storage system/service is best at

•  Global	  scratch	  
–  Available	  across	  all	  NERSC	  plaMorms	  (avoids	  extra	  data	  movement)	  
–  High	  bandwidth	  large	  file	  I/O	  
–  Large	  individual	  alloca(on	  of	  20TB	  

•  Project	  
–  PI/user-‐managed	  storage,	  not	  purged,	  5TB	  and	  under	  backed-‐up	  
–  Sharing	  with	  collaborators	  or	  across	  NERSC	  plaMorms	  
–  Different	  flavors	  of	  alloca(ons/directories	  

•  Default	  project	  directories	  –	  1TB	  for	  every	  repository	  in	  NERSC	  
•  Designer	  project	  directories	  –	  by	  special	  request	  up	  to	  40TB	  
•  Sponsored	  storage	  –	  by	  special	  arrangement,	  over	  40TB	  

•  Home	  
–  Small	  file	  I/O,	  lower	  latency	  
–  Not	  for	  job	  output,	  or	  data	  transfer	  source/sink!!	  
–  Common	  login	  environment,	  source	  code	  

•  Archive	  
–  Long-‐term	  reten(on	  of	  data	  
–  Stability	  and	  resiliency	  of	  system	  
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Some numbers for usage of storage
•  38%	  of	  the	  930	  project	  directories	  are	  designer	  project	  directories	  

–  Designer	  project	  directories	  are	  user	  requested	  project	  directories,	  normally	  between	  1TB	  and	  40TB	  
in	  size	  

•  571	  new	  project	  directories	  created	  with	  1TB	  allocaIon	  so	  that	  every	  NERSC	  repo	  has	  a	  
project	  directory	  
–  Default	  project	  directories	  are	  automa(c	  for	  each	  repository,	  1TB	  in	  size	  

•  The	  HPSS	  Archive	  system	  is	  growing	  by	  about	  1.2PB	  per	  month,	  and	  processed	  over	  50M	  
transfers	  in	  2013	  

•  HPSS	  transfers	  in	  2013:	  
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Some more numbers

•  We	  backup	  about	  500TB	  of	  data	  from	  NGF	  file	  
systems	  every	  month	  
– We	  backup	  project	  directories	  5TB	  and	  less	  in	  size,	  and	  
each	  user’s	  global/home	  directory	  

– We	  restore	  a	  user’s	  data	  about	  once	  every	  other	  week	  

•  Reads	  represent	  30%	  of	  the	  I/O	  to	  HPSS,	  and	  users	  
read	  most	  (>90%)	  of	  their	  data	  within	  90	  days	  of	  
archiving	  
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Archive what’s new?

•  Improving	  Globus	  Online	  NERSC#HPSS	  endpoint	  
–  Administra(on	  features	  enabling	  us	  deal	  with	  transfers/
users	  while	  keeping	  endpoint	  in	  produc(on	  

–  Becer	  tes(ng	  to	  validate	  compa(bility	  of	  new	  Globus	  
Online	  features	  

–  Provider	  contract	  with	  GO	  for	  development	  of	  new	  
features	  

•  MigraIng	  data	  to	  new	  technology	  
–  Rewri(ng	  data	  to	  new	  tape	  media/technology	  
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Archive what’s coming?

•  New	  larger,	  be_er	  performing	  disk	  cache	  
–  Goal	  is	  to	  retain	  30	  days	  of	  data	  on	  disk	  
– Working	  to	  improve	  transfer	  bandwidth	  from	  NERSC	  client	  
systems	  

•  PreparaIon	  for	  move	  to	  CRT	  
–  Complete	  rewri(ng	  data	  to	  new	  tape	  media/technology	  
–  Replace	  some	  old	  equipment	  
–  ~3-‐week	  outage	  to	  move	  equipment	  
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NGF what’s new?

•  /project	  capacity	  upgrade	  ~1PB	  
–  Requests	  for	  over	  2PB	  of	  alloca(ons	  in	  /project	  Nov-‐Dec	  
2013,	  we	  awarded	  ~1PB	  

•  Data	  pilot	  awards	  
–  Supported	  data	  pilot	  (generally	  large	  alloca(ons)	  with	  1PB	  
of	  capacity	  

•  /global/scratch	  upgraded	  
–  New	  hardware	  at	  3.6PB	  and	  80GB/sec	  
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NGF what’s coming?
•  Sponsored	  storage	  opIon	  for	  /project	  allocaIons	  above	  40TB	  
•  MounIng	  local	  scratch	  file	  systems	  across	  center	  

–  Enables	  us	  to	  redeploy	  global	  scratch	  hardware	  in	  /project	  
•  SSDs	  for	  global	  home	  file	  system	  metadata	  

–  Expect	  biggest	  performance	  gain	  will	  be	  for	  nightly	  scans	  for	  backups	  
–  Less	  conten(on	  on	  metadata	  for	  user	  opera(ons	  

•  Upgrade	  of	  DTNs	  to	  more	  capable	  systems	  
–  Currently	  capable	  of	  1GB/sec	  transfers	  to	  HPSS,	  and	  3GB/s	  transfers	  to	  

NGF	  
–  Planning	  to	  double	  those	  

•  PreparaIon	  for	  move	  to	  CRT	  
–  Make	  redundant	  file	  systems,	  full	  backups,	  lots	  of	  new	  hardware	  
–  Performance	  cut	  in	  half	  for	  January	  2015	  –	  April	  2015	  during	  replica(on/

move,	  with	  benefit	  of	  availability	  throughout	  the	  move	  
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Thank you.
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