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The NERSC Ecosystem is Highly Complex
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Intricate,	  first-‐of-‐a-‐kind	  
systems	  and	  so;ware	  
	  
Unexplored	  scales	  
	  
InnovaAve	  and	  
experimental	  applicaAons	  
and	  workflows	  
	  
6,000	  scienAsts	  
	  
600	  cuEng	  edge	  codes	  

CuEng	  Edge	  Systems	  

SomeAmes	  UnconvenAonal	  	  
User	  Behavior	  



Observing the Ecosystem

•  Through	  observaAon	  we	  
can	  learn	  a	  lot	  about	  how	  
scienAsts	  use	  our	  systems	  
and	  how	  our	  systems	  
react	  

•  ScienAsts	  can	  likewise	  
learn	  a	  lot	  about	  their	  
applicaAons	  
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This	  is	  mostly	  an	  observa5onal	  
exercise	  so	  as	  to	  not	  perturb	  the	  
systems.	  	  



Methodology

•  Data	  CollecAon	  
–  The	  interes5ng	  data	  is	  o=en	  not	  readily	  accessible	  or	  even	  
measured:	  systems	  are	  not	  designed	  with	  this	  in	  mind	  

–  NERSC	  currently	  collects	  available	  data	  from	  disparate	  
sources	  

–  NERSC	  is	  working	  with	  vendors	  to	  provide	  more	  data,	  
more	  easily,	  accurately,	  and	  consistently	  

•  Data	  Analysis	  and	  PresentaAon	  
–  NERSC’s	  goal	  is	  to	  make	  the	  interes5ng	  data	  and	  derived	  
metrics	  readily	  available	  

– Web-‐based	  queries,	  reports,	  and	  analyses	  are	  the	  
preferred	  method	  
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Overview of Current Efforts

-‐	  5	  -‐	  



Job Queue Information
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Users	  can	  es5mate	  their	  jobs’	  
progress	  through	  the	  queues.	  
	  
NERSC	  can	  monitor	  the	  desired	  
opera5on	  of	  the	  batch	  system.	  
	  
Jobs	  that	  are	  “stuck”	  or	  
submiSed	  with	  incorrect	  
specifica5ons	  can	  be	  iden5fied.	  
	  

/live-‐status/global-‐queue-‐look/	  
hSps://www.nersc.gov/users	  +	  

/job-‐informa5on/usage/summary/	  



Workload Characterization 

-‐	  7	  -‐	  

Important	  for	  procuring	  systems	  
that	  work	  well	  with	  the	  NERSC	  
workload	  
	  
We	  can	  iden5fy	  jobs	  and/or	  codes	  
that	  will	  benefit	  from	  
consulta5ons	  with	  NERSC	  User	  
Services	  
	  

hSps://www.nersc.gov/users	  +	  

/job-‐informa5on/usage/summary/	  

/job-‐informa5on/	  

Threads per task !
 Threads    Count  Percent !
       1     6191    81.11 !
       2       10     0.13 !
       3        3     0.04 !
       6     1414    18.52 !
      24       14     0.18 !



System performance monitoring 
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NERSC	  regularly	  runs	  suites	  
of	  benchmark	  codes	  on	  its	  
systems.	  	  
	  
Devia5ons	  from	  past	  
performance	  o=en	  indicate	  
performance	  or	  func5onally	  
problems	  that	  are	  not	  
uncovered	  by	  unit	  tests	  of	  
individual	  system	  
components.	  	  
	   hSps://www.nersc.gov/users	  +	  

/job-‐informa5on/hopper-‐benchmark-‐monitoring/	  



Accounting and Repo Usage
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NERSC	  charges	  usage	  
against	  banks	  of	  computer	  
5me	  allocated	  by	  DOE.	  
	  
Charge	  for	  wallclock*nodes	  
(some5mes	  a	  queue	  factor)	  
	  
May	  want	  to	  charge	  for	  
memory,	  disk,	  power	  
	  

hSps://nim.nersc.gov	  

hSps://www.nersc.gov/users/	  
	  	  	  	  	  job-‐informa5on/usage/summary/	  



Queue Config Optimization and Metrics
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NERSC	  uses	  trend	  analysis	  of	  
queue	  wait	  5mes,	  job	  run	  sizes,	  
queue	  u5liza5on	  to	  determine	  
whether	  queue	  configura5ons	  can	  
be	  improved.	  	  
	  
Metrics	  are	  reported	  to	  DOE	  and	  
NERSC’s	  users,	  both	  formally	  and	  
informally.	  	  

hSps://www.nersc.gov/users	  +	  

/job-‐informa5on/	  



Job Execution Metrics for Debug/Opt
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Maximum	  memory	  used	  and	  usage	  
during	  the	  run.	  	  
	  
I/O	  sta5s5cs	  are	  valuable	  for	  op5mizing	  
data	  access.	  
	  
MPI	  sta5s5cs	  can	  locate	  communica5on	  
inefficiencies	  and/or	  errors	  
	  
Hardware	  chip	  counters	  for	  CPU	  
op5miza5on	  info.	  
	  
Job	  placement	  

/live-‐status/global-‐queue-‐look/	  

hSps://www.nersc.gov/users	  +	  

/so=ware/debugging-‐and-‐profiling/ipm/	  



User Input

•  We	  want	  to	  know	  
what	  you	  want.	  
What	  would	  be	  
useful	  or	  
interesAng?	  
–  Data	  
–  Analysis	  
–  Presenta5on	  and	  
Communica5on	  
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hSps://www.nersc.gov/users/mynersc/	  



National Energy Research Scientific Computing Center
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