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Motivation


•  To	
  introduce	
  to	
  users	
  the	
  availability	
  of	
  hundreds	
  of	
  
so4ware	
  applica7ons,	
  libraries	
  and	
  tools	
  on	
  NERSC	
  
major	
  compu7ng	
  plaAorms	
  

•  To	
  recommend	
  users	
  to	
  make	
  use	
  of	
  them	
  for	
  
improved	
  scien7fic	
  produc7vity	
  and	
  beDer	
  
performance.	
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NERSC provides and supports hundreds of 
software packages


hDp://www.nersc.gov/users/so4ware/all-­‐so4ware-­‐list/	
  

•  Compilers	
  
•  Libraries	
  

–  Math	
  libraries	
  
–  I/O	
  libraries	
  

•  Applica7ons	
  
–  Development	
  tools	
  
–  Debuggers	
  and	
  profilers	
  
–  Chemistry/Materials	
  science	
  applica>ons	
  
–  Visualiza>on	
  and	
  analy>cs	
  tools	
  

•  Users	
  are	
  recommended	
  to	
  use	
  them	
  for	
  good	
  reasons	
  
•  This	
  talk	
  covers	
  Edison,	
  Hopper	
  and	
  Carver.	
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Module approach is used to mange software 
packages at NERSC


•  Modules/Modulefiles	
  
–  defines	
  shell	
  environment	
  variables	
  and	
  other	
  func>ons,	
  upon	
  
loading	
  the	
  modules,	
  those	
  environment	
  are	
  added	
  to	
  your	
  shell	
  
environment	
  

•  Commonly	
  used	
  module	
  commands	
  
–  module	
  list	
  	
  
–  module	
  avail	
  
–  module	
  load	
  	
  
–  module	
  show	
  	
  
–  module	
  what_is	
  
–  module	
  help	
  

•  MODULEPATH	
  
–  Vendor	
  provided	
  soFware	
  
–  NERSC	
  staff	
  provided	
  soFware	
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Module list –show modules loaded
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Edison:	
  

Carver:	
  



Module avail – list modules available 
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Module avail – list modules available 
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Compilers available


Compiler	
   Edison	
   Hopper	
   Carver	
  

Intel	
   ✔	
   ✔	
   ✔	
  

PGI	
   ✔	
   ✔	
  

GNU	
   ✔	
   ✔	
   ✔	
  

Cray	
   ✔	
   ✔	
  

Pathscale*	
   ✔	
  

Bupc	
   ✔	
   ✔	
   ✔	
  

Default	
  
compiler	
  

Intel	
   PGI	
   PGI	
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*)	
  Newer	
  versions	
  of	
  Pathscale	
  compilers	
  (>	
  4.0.13)	
  are	
  no	
  longer	
  supported	
  on	
  
Hopper.	
  



Libraries available 

Library	
  
name	
  

Descrip7on	
   Module	
  
name	
  

Edison	
   Hopper	
   Carver	
  

MPICH	
   MPI	
  library	
   Cray-­‐mpich	
   ✔	
   ✔	
  

Open	
  MPI	
   MPI	
  library	
   openmpi*	
   ✔*	
   ✔*	
   ✔	
  

LibSci	
   Cray	
  Scien>fic	
  libraries,	
  including	
  
BLAS,	
  BLACS,	
  LAPACK,	
  
ScaLAPACK,	
  FFT,	
  FFTW	
  

cray-­‐libsci	
   ✔	
   ✔	
  

MKL	
   Intel	
  Math	
  Kernel	
  library	
   intel	
   ✔	
   ✔	
   ✔	
  

ACML	
   AMD	
  Core	
  Math	
  Library	
  	
   acml	
   ✔	
  

NAG	
   Mathema>cs	
  and	
  Sta>s>cal	
  
Library	
  

nag;nag-­‐
intel;nag-­‐gnu	
  

✔	
  

FFTW	
   Library	
  for	
  compu>ng	
  the	
  
discrete	
  Fourier	
  transform	
  
(DFT)	
  	
  

dw	
   ✔	
   ✔	
   ✔	
  

GSL	
   GNU	
  scien>fic	
  libraries	
   gsl*	
   ✔	
   ✔	
   ✔	
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  *)	
  Open	
  MPI	
  on	
  Edison	
  and	
  Hopper	
  are	
  for	
  Cluster	
  Compa>bility	
  Mode	
  (CCM)	
  only	
  



Libraries available 

Library	
  
name	
  

Descrip7on	
   Module	
  
name	
  

Edison	
   Hopper	
   Carver	
  

PETSc	
   Portable,	
  Extensible	
  Toolkit	
  
for	
  Scien>fic	
  computa>on	
  

cray-­‐petsc;	
  
petsc	
  

✔	
   ✔	
   ✔	
  

Trilinos	
   Collec>ons	
  of	
  building	
  blocks	
  
for	
  the	
  development	
  of	
  
scien>fic	
  applica>ons	
  

cray-­‐trilinos;	
  
trilinos	
  

✔	
   ✔	
   ✔	
  

TPSL	
   Cray	
  third	
  party	
  scien>fic	
  
libraries	
  include	
  MUMPS,	
  
SuperLU,	
  ParMETIS	
  
HYPRE,	
  SCOTCH	
  

cray-­‐tpsl;	
  
mumps;	
  
hypre;	
  
superlu;	
  …	
  

✔	
   ✔	
   ✔*	
  

MPI-­‐IO	
  
Library	
  

Parallel	
  IO	
  library	
   Cray-­‐mpich;	
  
openmpi*	
  

✔	
   ✔	
   ✔	
  

NETCDF	
   Library	
  for	
  portable	
  data	
  
formats	
  	
  

Cray-­‐netcdf;	
  
netcdf	
  

✔	
   ✔	
   ✔	
  

HDF5	
   Portable	
  Library	
  for	
  extremely	
  
large	
  and	
  complex	
  data	
  

Cray-­‐
hdf5;hdf5	
  

✔	
   ✔	
   ✔	
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*)	
  They	
  are	
  separate	
  modules	
  on	
  Carver	
  



Debuggers and Performance Tools

Library	
  
name	
  

Descrip7on	
   Module	
  
name	
  

Edison	
   Hopper	
   Carver	
  

DDT	
   Allinea	
  parallel	
  
debugger	
  

ddt	
   ✔	
   ✔	
   ✔	
  

Totalview	
   debugger	
   totalview	
   ✔	
   ✔	
   ✔	
  

GDB	
   GNU	
  debugger	
   ✔	
   ✔	
   ✔	
  

LGDB	
   Cray	
  Line	
  Mode	
  
Parallel	
  Debugger	
  

Cray-­‐lgdb	
   ✔	
   ✔	
  

CCDB	
   Cray	
  Compara>ve	
  
Debugger	
  	
  

Cray-­‐ccdb	
   ✔	
   ✔	
  

ATP	
   ✔	
   ✔	
  

PerFools	
   craypat,	
  reveal	
  
appren>ce2,	
  	
  

perFools	
   ✔	
   ✔	
  

PerFools-­‐
lite	
  

Light	
  version	
  of	
  
craypat	
  

perFools-­‐
lite	
  

✔	
   ✔	
  

IPM	
   Profiling	
  tool	
   ipm	
   ✔	
   ✔	
   ✔	
  

PAPI	
   papi	
   ✔	
   ✔	
   ✔	
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Visualization and analytics applications

Applica7on	
  
Name	
  

Descrip7on	
   Module	
  
name	
  

Edison	
   Hopper	
   Carver	
  

Matlab	
   compu>ng	
  environment	
  for	
  
numeric	
  computa>on,	
  graphics	
  
and	
  visualiza>on.	
  

matlab	
   ✔	
   ✔	
   ✔	
  

mathema>ca	
   computa>onal	
  soFware	
  
program	
  

mathem
a>ca	
  

✔	
   ✔	
   ✔	
  

R	
   SoFware	
  environment	
  for	
  
sta>s>cal	
  compu>ng	
  and	
  
graphics	
  

R	
   ✔	
   ✔	
  
	
  

IDL	
   analysis	
  and	
  display	
  of	
  
scien>fic	
  data	
  

idl	
   ✔	
   ✔	
   ✔	
  
	
  

VISIT	
   Visualiza>on	
  and	
  analysis	
  
package.	
  

visit	
   ✔	
   ✔	
   ✔	
  
	
  

ParaView	
   mul>ple-­‐plajorm	
  
applica>on	
  for	
  interac>ve,	
  
scien>fic	
  visualiza>on.	
  

ParaView	
   ✔	
   ✔	
   ✔	
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Chemistry/Materials science applications 
available 


Applica7on	
   Module	
  name	
   Edison	
   Hopper	
   Carver	
  

ABINIT	
   abinit	
   ✔	
   ✔	
   ✔	
  

AMBER	
   amber	
   ✔	
   ✔	
   ✔	
  

BerkeleyGW	
   gerkelygw	
   ✔	
   ✔	
   ✔	
  

CP2K	
   cp2k	
   ✔	
   ✔	
   ✔	
  

Quantum	
  Espresso	
   espresso	
   ✔	
   ✔	
   ✔	
  

g09	
   g09	
   ✔	
   ✔	
   ✔	
  

GAMESS	
   gamess	
   ✔	
   ✔	
   ✔	
  

LAMMPS	
   lammps	
   ✔	
   ✔	
   ✔	
  

MOLPRO	
   molpro	
   ✔	
   ✔	
   ✔	
  

NAMD	
   namd	
   ✔	
   ✔	
   ✔	
  

NWCHEM	
   nwchem	
   ✔	
   ✔	
   ✔	
  

SIESTA	
   siesta	
   ✔	
   ✔	
   ✔	
  

VASP	
   vasp	
   ✔	
   ✔	
   ✔	
  

WIEN2k	
   wien2k;wien2k-­‐ccm	
   ✔	
   ✔	
   ✔	
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How to use available libraries on Edison and 
Hopper


•  Compiler	
  wrappers,	
  4n,	
  cc	
  and	
  CC	
  are	
  recommended	
  to	
  
use	
  on	
  Edison	
  and	
  Hopper	
  

•  Upon	
  loading	
  the	
  library	
  modules,	
  the	
  compiler	
  
wrappers,	
  4n,	
  cc	
  and	
  CC,	
  can	
  automa7cally	
  include	
  the	
  
include	
  and	
  library	
  paths	
  and	
  libraries	
  in	
  the	
  compile	
  
and	
  link	
  lines	
  
–  Bash	
  shell	
  scripts	
  on	
  Hopper	
  
–  Uses	
  pkg-­‐config	
  tools	
  and	
  .pc	
  files	
  on	
  Edison	
  
–  man	
  pkg-­‐config	
  

•  Module	
  load	
  <module	
  name>,	
  that’s	
  it.	
  
–  To	
  check,	
  use	
  the	
  -­‐v	
  or	
  –craype-­‐verbose	
  op>on	
  to	
  the	
  compiler	
  
wrappers	
  

•  Some	
  excep7ons,	
  need	
  to	
  use	
  manually.	
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How to use available libraries on Edison and 
Hopper

Compiler	
  wrappers	
  include	
  mpich	
  and	
  libsci	
  in	
  the	
  compile	
  
and	
  link	
  line	
  by	
  default	
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zz217@edison11:~>	
  4n	
  -­‐craype-­‐verbose	
  hello.f90	
  
ifort	
  -­‐xAVX	
  -­‐sta>c	
  hello.f90	
  -­‐I/opt/cray/mpt/6.2.0/gni/mpich2-­‐intel/130/include	
  -­‐I/opt/cray/mpt/6.2.0/gni/
sma/include	
  -­‐I/opt/cray/libsci/12.1.3/INTEL/130/sandybridge/include	
  -­‐I/opt/dw/3.3.0.4/sandybridge/
include	
  -­‐I/opt/cray/alps/5.1.1-­‐2.0501.8471.1.1.ari/include	
  -­‐I/opt/cray/xpmem/0.1-­‐2.0501.48424.3.3.ari/
include	
  -­‐I/opt/cray/gni-­‐headers/3.0-­‐1.0501.8317.12.1.ari/include	
  -­‐I/opt/cray/dmapp/
7.0.1-­‐1.0501.8315.8.4.ari/include	
  -­‐I/opt/cray/pmi/5.0.1-­‐1.0000.9799.94.6.ari/include	
  -­‐I/opt/cray/ugni/
5.0-­‐1.0501.8253.10.22.ari/include	
  -­‐I/opt/cray/udreg/2.3.2-­‐1.0501.7914.1.13.ari/include	
  -­‐I/opt/cray/rca/
1.0.0-­‐2.0501.48090.7.46.ari/include	
  -­‐I/opt/cray/wlm_detect/1.0-­‐1.0501.47908.2.2.ari/include	
  -­‐I/opt/cray-­‐hss-­‐
devel/7.1.0/include	
  -­‐I/opt/cray/krca/1.0.0-­‐2.0501.47640.3.70.ari/include	
  -­‐Wl,-­‐-­‐
undefined=_ATP_Data_Globals	
  -­‐Wl,-­‐-­‐undefined=__atpHandlerInstall	
  -­‐L/opt/cray/mpt/6.2.0/gni/mpich2-­‐intel/
130/lib	
  -­‐L/opt/cray/mpt/6.2.0/gni/sma/lib64	
  -­‐L/opt/cray/libsci/12.1.3/INTEL/130/sandybridge/lib	
  -­‐L/opt/
dw/3.3.0.4/sandybridge/lib	
  -­‐L/opt/cray/alps/5.1.1-­‐2.0501.8471.1.1.ari/lib64	
  -­‐L/opt/cray/xpmem/
0.1-­‐2.0501.48424.3.3.ari/lib64	
  -­‐L/opt/cray/dmapp/7.0.1-­‐1.0501.8315.8.4.ari/lib64	
  -­‐L/opt/cray/pmi/
5.0.1-­‐1.0000.9799.94.6.ari/lib64	
  -­‐L/opt/cray/ugni/5.0-­‐1.0501.8253.10.22.ari/lib64	
  -­‐L/opt/cray/udreg/
2.3.2-­‐1.0501.7914.1.13.ari/lib64	
  -­‐L/opt/cray/atp/1.7.1/lib	
  -­‐L/opt/cray/rca/1.0.0-­‐2.0501.48090.7.46.ari/lib64	
  -­‐
L/opt/cray/wlm_detect/1.0-­‐1.0501.47908.2.2.ari/lib64	
  -­‐lsma	
  -­‐lAtpSigHandler	
  -­‐lAtpSigHCommData	
  -­‐
lsci_intel_mp	
  -­‐liomp5	
  -­‐ldw3	
  -­‐ldw3f	
  -­‐lcray_memcpy	
  -­‐lmpichf90_intel	
  -­‐lmpich_intel	
  -­‐lrt	
  -­‐lm	
  -­‐ldl	
  -­‐ldmapp	
  -­‐lmpl	
  
-­‐lxpmem	
  -­‐ludreg	
  -­‐lpmi	
  -­‐lalpslli	
  -­‐lalpsu>l	
  -­‐lrca	
  -­‐lwlm_detect	
  -­‐lugni	
  -­‐lpthread	
  -­‐Wl,-­‐-­‐as-­‐needed,-­‐limf,-­‐-­‐no-­‐as-­‐
needed	
  -­‐Wl,-­‐-­‐as-­‐needed,-­‐lm,-­‐-­‐no-­‐as-­‐needed	
  	
  



How to use available libraries on Edison and 
Hopper
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Compiler	
  wrappers	
  include	
  netcdf	
  libraries	
  and	
  paths	
  in	
  the	
  
compile	
  and	
  link	
  line	
  upon	
  loading	
  the	
  cray-­‐netcdf	
  module	
  
zz217@edison11:~>	
  module	
  load	
  cray-­‐netcdf	
  
zz217@edison11:~>	
  4n	
  -­‐craype-­‐verbose	
  hello.f90	
  
ifort	
  -­‐xAVX	
  -­‐sta>c	
  hello.f90	
  -­‐I/opt/cray/netcdf/4.3.0/INTEL/130/include	
  -­‐I/opt/cray/mpt/6.2.0/gni/mpich2-­‐
intel/130/include	
  -­‐I/opt/cray/hdf5/1.8.11/INTEL/130/include	
  -­‐I/opt/cray/mpt/6.2.0/gni/sma/include	
  -­‐I/opt/
cray/libsci/12.1.3/INTEL/130/sandybridge/include	
  -­‐I/opt/dw/3.3.0.4/sandybridge/include	
  -­‐I/opt/cray/alps/
5.1.1-­‐2.0501.8471.1.1.ari/include	
  -­‐I/opt/cray/xpmem/0.1-­‐2.0501.48424.3.3.ari/include	
  -­‐I/opt/cray/gni-­‐
headers/3.0-­‐1.0501.8317.12.1.ari/include	
  -­‐I/opt/cray/dmapp/7.0.1-­‐1.0501.8315.8.4.ari/include	
  -­‐I/opt/cray/
pmi/5.0.1-­‐1.0000.9799.94.6.ari/include	
  -­‐I/opt/cray/ugni/5.0-­‐1.0501.8253.10.22.ari/include	
  -­‐I/opt/cray/udreg/
2.3.2-­‐1.0501.7914.1.13.ari/include	
  -­‐I/opt/cray/rca/1.0.0-­‐2.0501.48090.7.46.ari/include	
  -­‐I/opt/cray/
wlm_detect/1.0-­‐1.0501.47908.2.2.ari/include	
  -­‐I/opt/cray-­‐hss-­‐devel/7.1.0/include	
  -­‐I/opt/cray/krca/
1.0.0-­‐2.0501.47640.3.70.ari/include	
  -­‐Wl,-­‐-­‐undefined=_ATP_Data_Globals	
  -­‐Wl,-­‐-­‐undefined=__atpHandlerInstall	
  -­‐
L/opt/cray/netcdf/4.3.0/INTEL/130/lib	
  -­‐L/opt/cray/mpt/6.2.0/gni/mpich2-­‐intel/130/lib	
  -­‐L/opt/cray/
hdf5/1.8.11/INTEL/130/lib	
  -­‐L/opt/cray/mpt/6.2.0/gni/sma/lib64	
  -­‐L/opt/cray/libsci/12.1.3/INTEL/130/
sandybridge/lib	
  -­‐L/opt/dw/3.3.0.4/sandybridge/lib	
  -­‐L/opt/cray/alps/5.1.1-­‐2.0501.8471.1.1.ari/lib64	
  -­‐L/opt/
cray/xpmem/0.1-­‐2.0501.48424.3.3.ari/lib64	
  -­‐L/opt/cray/dmapp/7.0.1-­‐1.0501.8315.8.4.ari/lib64	
  -­‐L/opt/cray/
pmi/5.0.1-­‐1.0000.9799.94.6.ari/lib64	
  -­‐L/opt/cray/ugni/5.0-­‐1.0501.8253.10.22.ari/lib64	
  -­‐L/opt/cray/udreg/
2.3.2-­‐1.0501.7914.1.13.ari/lib64	
  -­‐L/opt/cray/atp/1.7.1/lib	
  -­‐L/opt/cray/rca/1.0.0-­‐2.0501.48090.7.46.ari/lib64	
  -­‐L/
opt/cray/wlm_detect/1.0-­‐1.0501.47908.2.2.ari/lib64	
  -­‐lsma	
  -­‐lAtpSigHandler	
  -­‐lAtpSigHCommData	
  -­‐lsci_intel_mp	
  -­‐
liomp5	
  -­‐ldw3	
  -­‐ldw3f	
  -­‐lcray_memcpy	
  -­‐lnetcdff	
  -­‐lnetcdf	
  -­‐lhdf5_hl	
  -­‐lhdf5	
  -­‐lz	
  -­‐lmpichf90_intel	
  -­‐lmpich_intel	
  -­‐lrt	
  -­‐
lm	
  -­‐ldl	
  -­‐ldmapp	
  -­‐lmpl	
  -­‐lxpmem	
  -­‐ludreg	
  -­‐lpmi	
  -­‐lalpslli	
  -­‐lalpsu>l	
  -­‐lrca	
  -­‐lwlm_detect	
  -­‐lugni	
  -­‐lpthread	
  -­‐Wl,-­‐-­‐as-­‐
needed,-­‐limf,-­‐-­‐no-­‐as-­‐needed	
  -­‐Wl,-­‐-­‐as-­‐needed,-­‐lm,-­‐-­‐no-­‐as-­‐needed	
  	
  



How to use available libraries on Edison and 
Hopper


MKL	
  example	
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zz217@edison11:~>	
  4n	
  -­‐v	
  hello.f90	
  –mkl=cluster	
  
…	
  
ld	
  	
  	
  	
  /usr/lib64/gcc/x86_64-­‐suse-­‐linux/4.3/../../../../lib64/crt1.o	
  /usr/lib64/gcc/x86_64-­‐suse-­‐linux/4.3/../../../../
lib64/cr>.o	
  /usr/lib64/gcc/x86_64-­‐suse-­‐linux/4.3/crtbeginT.o	
  -­‐-­‐build-­‐id	
  -­‐sta>c	
  -­‐L/opt/cray/mpt/6.2.0/gni/mpich2-­‐
intel/130/lib	
  -­‐L/opt/cray/mpt/6.2.0/gni/sma/lib64	
  -­‐L/opt/cray/libsci/12.1.3/INTEL/130/sandybridge/lib	
  -­‐L/opt/
dw/3.3.0.4/sandybridge/lib	
  -­‐L/opt/cray/rca/1.0.0-­‐2.0501.48090.7.46.ari/lib64	
  -­‐L/opt/cray/alps/
5.1.1-­‐2.0501.8471.1.1.ari/lib64	
  -­‐L/opt/cray/xpmem/0.1-­‐2.0501.48424.3.3.ari/lib64	
  -­‐L/opt/cray/dmapp/
7.0.1-­‐1.0501.8315.8.4.ari/lib64	
  -­‐L/opt/cray/pmi/5.0.1-­‐1.0000.9799.94.6.ari/lib64	
  -­‐L/opt/cray/ugni/
5.0-­‐1.0501.8253.10.22.ari/lib64	
  -­‐L/opt/cray/udreg/2.3.2-­‐1.0501.7914.1.13.ari/lib64	
  -­‐L/opt/cray/atp/1.7.1/lib	
  -­‐L/
opt/cray/wlm_detect/1.0-­‐1.0501.47908.2.2.ari/lib64	
  -­‐o	
  a.out	
  /opt/intel/composer_xe_2013_sp1.0.080/compiler/
lib/intel64/for_main.o	
  -­‐L/opt/intel/composer_xe_2013_sp1.0.080/compiler/lib/intel64	
  -­‐L/opt/intel/
composer_xe_2013_sp1.0.080/compiler/lib/intel64	
  -­‐L/usr/lib64/gcc/x86_64-­‐suse-­‐linux/4.3/	
  -­‐L/usr/lib64/gcc/
x86_64-­‐suse-­‐linux/4.3/../../../../lib64	
  -­‐L/usr/lib64/gcc/x86_64-­‐suse-­‐linux/4.3/../../../../lib64/	
  -­‐L/lib/../lib64	
  -­‐L/lib/../
lib64/	
  -­‐L/usr/lib/../lib64	
  -­‐L/usr/lib/../lib64/	
  -­‐L/opt/intel/composer_xe_2013_sp1.0.080/compiler/lib/intel64/	
  -­‐L/
usr/lib64/gcc/x86_64-­‐suse-­‐linux/4.3/../../../../x86_64-­‐suse-­‐linux/lib/	
  -­‐L/usr/lib64/gcc/x86_64-­‐suse-­‐linux/4.3/../../../	
  
-­‐L/lib64	
  -­‐L/lib/	
  -­‐L/usr/lib64	
  -­‐L/usr/lib	
  /scratch1/scratchdirs/zz217/ifortFkDPXn.o	
  -­‐-­‐start-­‐group	
  -­‐lmkl_intel_lp64	
  -­‐
lmkl_cd4_core	
  -­‐lmkl_scalapack_lp64	
  -­‐lmkl_blacs_intelmpi_lp64	
  -­‐lmkl_sequen7al	
  -­‐lmkl_core	
  -­‐liomp5	
  -­‐-­‐end-­‐group	
  
-­‐-­‐undefined=_ATP_Data_Globals	
  -­‐-­‐undefined=__atpHandlerInstall	
  -­‐lsma	
  -­‐lAtpSigHandler	
  -­‐lAtpSigHCommData	
  -­‐
lsci_intel_mp	
  -­‐liomp5	
  -­‐ldw3	
  -­‐ldw3f	
  -­‐lcray_memcpy	
  -­‐lmpichf90_intel	
  -­‐lmpich_intel	
  -­‐lrt	
  -­‐L/opt/intel/
composer_xe_2013_sp1.0.080/compiler/lib/intel64	
  -­‐limf	
  -­‐lm	
  -­‐ldl	
  -­‐ldmapp	
  -­‐lmpl	
  -­‐lxpmem	
  -­‐ludreg	
  -­‐lpmi	
  -­‐lalpslli	
  -­‐
lalpsu>l	
  -­‐lrca	
  -­‐lwlm_detect	
  -­‐lugni	
  -­‐lpthread	
  -­‐-­‐as-­‐needed	
  -­‐limf	
  -­‐-­‐no-­‐as-­‐needed	
  -­‐-­‐as-­‐needed	
  -­‐lm	
  -­‐-­‐no-­‐as-­‐needed	
  -­‐L/
opt/intel/composer_xe_2013_sp1.0.080/mkl/lib/intel64	
  -­‐lifport	
  -­‐lifcore	
  -­‐limf	
  -­‐lsvml	
  -­‐lm	
  -­‐lipgo	
  -­‐lirc	
  -­‐lpthread	
  -­‐lsvml	
  
-­‐lc	
  -­‐lgcc	
  -­‐lgcc_eh	
  -­‐lirc_s	
  -­‐ldl	
  -­‐lc	
  /usr/lib64/gcc/x86_64-­‐suse-­‐linux/4.3/crtend.o	
  /usr/lib64/gcc/x86_64-­‐suse-­‐linux/
4.3/../../../../lib64/crtn.o	
  



How to use these available libraries on Carver 
– provide the libraries and paths manually

1.   Module	
  show	
  <module	
  name>	
  	
  to	
  see	
  where	
  the	
  

libraries	
  reside	
  

-­‐	
  18	
  -­‐	
  

zz217@cvrsvc01:~>module	
  show	
  dw	
  
-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐	
  
/usr/common/usg/Modules/modulefiles/dw/2.1.5:	
  
module-­‐wha>s 	
  	
  Loads	
  the	
  FFTW	
  subrou>ne	
  library	
  for	
  compu>ng	
  the	
  discrete	
  Fourier	
  transform	
  (DFT)	
  	
  
setenv 	
   	
  	
  FFTW_ROOT	
  /usr/common/usg/dw/2.1.5	
  	
  
setenv 	
   	
  	
  FFTW_LIBDIR	
  /usr/common/usg/dw/2.1.5/lib	
  	
  
setenv 	
   	
  	
  FFTW_INC	
  /usr/common/usg/dw/2.1.5/include	
  	
  
setenv 	
   	
  	
  FFTW	
  -­‐I/usr/common/usg/dw/2.1.5/include	
  -­‐L/usr/common/usg/dw/2.1.5/lib	
  	
  
prepend-­‐path 	
  	
  LD_LIBRARY_PATH	
  /usr/common/usg/dw/2.1.5/lib	
  	
  
prepend-­‐path 	
  	
  INFOPATH	
  /usr/common/usg/dw/2.1.5/info	
  	
  
conflict 	
  	
  dw/3.2.2	
  	
  
-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐	
  
zz217@cvrsvc01:~>ls	
  /usr/common/usg/dw/2.1.5/lib	
  	
  
libddw.a	
  	
  	
  	
  	
  	
  	
  	
  libdrdw.a	
  	
  	
  	
  libdw.a	
  	
  	
  	
  	
  	
  	
  librdw.a 	
  	
  	
  	
  	
  libsdw.a	
  	
  	
  	
  	
  libsrdw.a	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  libddw.la	
  	
  	
  	
  
libdrdw.la	
  	
  	
  	
  	
  libdw.la	
  	
  	
  	
  	
  	
  	
  librdw.la	
  	
  	
  	
  	
  libsdw.la 	
  	
  	
  	
  	
  libsrdw.la	
  	
  libddw_mpi.a 	
  	
  	
  	
  libdrdw_mpi.a	
  
libdw_mpi.a	
  	
  	
  	
  	
  	
  	
  librdw_mpi.a	
  	
  	
  	
  libsdw_mpi.a	
  	
  	
  	
  libsrdw_mpi.a	
  	
  	
  	
  libddw_mpi.la	
  	
  	
  	
  	
  	
  libdrdw_mpi.la	
  
libdw_mpi.la	
  	
  	
  	
  	
  	
  librdw_mpi.la 	
  	
  	
  	
  	
  libsdw_mpi.la	
  	
  libsrdw_mpi.la	
  libddw_threads.a	
  	
  	
  
libdrdw_threads.a	
  	
  	
  libdw_threads.a	
  	
  	
  librdw_threads.a	
  	
  	
  libsdw_threads.a	
  libsrdw_threads.a	
  
libddw_threads.la	
  	
  libdrdw_threads.la	
  	
  libdw_threads.la	
  	
  	
  librdw_threads.la	
  	
  libsdw_threads.la	
  	
  
libsrdw_threads.la	
  



How to use these available libraries on 
Carver

2.   Then	
  use	
  –I,	
  –L	
  and	
  –l	
  to	
  provide	
  the	
  libraries	
  and	
  

paths	
  in	
  your	
  compila7on/link	
  lines	
  

3.   NERSC	
  website	
  for	
  specific	
  so4ware	
  packages	
  
hsps://www.nersc.gov/users/soFware/programming-­‐
libraries/math-­‐libraries/dw/	
  

	
  
	
  
	
  
	
   -­‐	
  19	
  -­‐	
  

-­‐-­‐Con7nued	
  

	
  mpicc	
  test_dw.c	
  $FFTW	
  -­‐lddw_mpi	
  –lddw	
  
	
  Mpif90	
  test_dw.f90	
  $FFTW	
  -­‐lddw_mpi	
  –lddw	
  



How to use application software


•  Module	
  avail	
  <so4ware	
  name>	
  to	
  see	
  available	
  
versions;	
  module	
  help	
  <module	
  name>	
  to	
  see	
  the	
  help	
  
info	
  
–  We	
  recommend	
  to	
  use	
  the	
  default	
  version	
  or	
  newer	
  versions	
  
–  Eg.,	
  module	
  load	
  vasp;	
  module	
  load	
  vasp/5.3.3	
  

•  Applica7on	
  specific	
  website	
  
–  Access	
  control,	
  eg.,	
  VASP,	
  G09,	
  SIESTA	
  
–  Job	
  script	
  and	
  special	
  execu>on	
  rule,	
  eg.,	
  Molpro,	
  Wien2k	
  	
  
–  Some	
  performance	
  >ps	
  and	
  common	
  errors	
  

•  Need	
  to	
  compile	
  by	
  yourself?	
  	
  
–  Makefiles	
  are	
  available	
  in	
  the	
  installa>on	
  directories	
  
–  If	
  not,	
  send	
  emails	
  to	
  consult@nersc.gov	
  

-­‐	
  20	
  -­‐	
  



Application specific website


-­‐	
  21	
  -­‐	
  hsps://www.nersc.gov/users/soFware/applica>ons/materials-­‐science/vasp/	
  



Available VASP modules –use the default or 
the latest versions 


-­‐	
  22	
  -­‐	
  

zz217@edison11:~>	
  module	
  avail	
  vasp	
  
-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐	
  /usr/common/usg/Modules/modulefiles	
  -­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐	
  
vasp/4.6.35_vtst	
  	
  	
  	
  	
  	
  	
  	
  vasp/5.3.3(default)	
  	
  	
  	
  	
  vasp/5.3.3-­‐intel14	
  	
  	
  	
  	
  	
  vasp/5.3.3_vtst-­‐cce	
  
vasp/5.3.2	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  vasp/5.3.3-­‐cce	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  vasp/5.3.3-­‐pgi	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  vasp/5.3.3_vtst-­‐intel14	
  
vasp/5.3.2_vtst	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  vasp/5.3.3-­‐intel12	
  	
  	
  	
  	
  	
  	
  vasp/5.3.3_vtst	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  vasp/5.3.3_vtst-­‐pgi	
  

zz217@hopper01:~>	
  module	
  avail	
  vasp	
  
-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐	
  /usr/common/usg/Modules/modulefiles-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐	
  
vasp/4.6.35	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  vasp/5.2.12	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  vasp/5.3.2-­‐pgi	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  vasp/5.3.3-­‐pgi	
  
vasp/4.6.35.pkent	
  	
  	
  	
  	
  	
  	
  	
  vasp/5.2.12-­‐cce(default)	
  vasp/5.3.2_vtst	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  vasp/5.3.3_vtst	
  
vasp/5.2	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  vasp/5.2.12_vtst-­‐pgi	
  	
  	
  	
  	
  	
  	
  	
  vasp/5.3.2_vtst-­‐pgi	
  	
  	
  	
  vasp/5.3.3_vtst-­‐pgi	
  
vasp/5.2.11	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  vasp/5.3.2	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  vasp/5.3.3	
  

zz217@cvrsvc01:~>module	
  avail	
  vasp	
  
-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐	
  /usr/common/usg/Modules/modulefiles	
  -­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐	
  
vasp/4.6.35(default)	
  	
  	
  vasp/5.2.11.tbdyn	
  	
  	
  	
  	
  	
  vasp/5.2.matgen	
  	
  	
  	
  	
  	
  	
  	
  vasp/5.3.2_vtst	
  
vasp/5.2	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  vasp/5.2.12	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  vasp/5.3.3	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  vasp/5.2.11	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
vasp/5.2.12_vtst	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  vasp/5.2_ofed2	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  vasp/5.3.3_vtst	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  vasp/5.2.11.IKPTD	
  	
  	
  	
  	
  	
  
vasp/5.2.8	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  vasp/5.3.2	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  vasp/5.3.3_vtst.matgen	
  



What does a VASP module define?


-­‐	
  23	
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zz217@edison11:~>	
  module	
  show	
  vasp	
  
-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐	
  
/usr/common/usg/Modules/modulefiles/vasp/5.3.3:	
  
	
  
module-­‐wha>s 	
  	
  VASP:	
  Vienna	
  Ab-­‐ini>o	
  Simula>on	
  Package	
  
	
  
Access	
  to	
  the	
  vasp	
  suite	
  is	
  allowed	
  only	
  for	
  research	
  groups	
  with	
  exis>ng	
  
licenses	
  for	
  VASP.	
  If	
  you	
  have	
  a	
  VASP	
  license	
  please	
  email	
  
	
  
	
  	
  vasp.Materialphysik@univie.ac.at	
  and	
  CC:	
  vasp_licensing@nersc.gov	
  
	
  
with	
  the	
  informa>on	
  on	
  which	
  research	
  group	
  your	
  license	
  derives	
  from.	
  
The	
  PI	
  of	
  the	
  group	
  as	
  well	
  as	
  the	
  ins>tu>on	
  and	
  license	
  number	
  will	
  help	
  
speed	
  the	
  process.	
  
	
  	
  
setenv 	
   	
  	
  PSEUDOPOTENTIAL_DIR	
  /usr/common/usg/vasp/pseudopoten>als	
  	
  
setenv 	
   	
  	
  VDW_KERNAL_DIR	
  /usr/common/usg/vasp/vdw_kernal	
  	
  
setenv 	
   	
  	
  NO_STOP_MESSAGE	
  1	
  	
  
prepend-­‐path 	
  	
  PATH	
  /usr/common/usg/vasp/vtstscripts/default	
  	
  
prepend-­‐path 	
  	
  PATH	
  /usr/common/usg/vasp/5.3.3/bin	
  	
  



Where are VASP binaries and where are the 
makefiles used?


-­‐	
  24	
  -­‐	
  

zz217@edison11:~>	
  ls	
  -­‐l	
  /usr/common/usg/vasp/5.3.3/	
  
total	
  8	
  
drwxr-­‐x-­‐-­‐-­‐	
  2	
  zz217	
  vasp5	
  2048	
  Jan	
  23	
  17:39	
  bin	
  
drwxrwsr-­‐x	
  2	
  zz217	
  usg	
  	
  	
  2048	
  Nov	
  	
  9	
  07:16	
  makefiles	
  
	
  
zz217@edison11:~>	
  	
  ls	
  -­‐l	
  /usr/common/usg/vasp/5.3.3/bin	
  
total	
  425780	
  
-­‐rwxrwxr-­‐x	
  1	
  zz217	
  usg	
  67641916	
  Sep	
  17	
  14:48	
  gvasp	
  
-­‐rwxrwxr-­‐x	
  1	
  zz217	
  usg	
  75191844	
  Sep	
  17	
  14:49	
  vasp	
  
-­‐rwxrwxr-­‐x	
  1	
  zz217	
  usg	
  75163298	
  Sep	
  17	
  14:50	
  vasp_ncl	
  
	
  
zz217@edison11:~>	
  ls	
  -­‐l	
  /usr/common/usg/vasp/5.3.3/makefiles	
  
total	
  92	
  
-­‐rwxrwxr-­‐x	
  	
  1	
  zz217	
  usg	
  	
  	
  650	
  Apr	
  19	
  	
  2013	
  build.sh	
  
-­‐rw-­‐rw-­‐r-­‐-­‐+	
  1	
  zz217	
  usg	
  14314	
  Jun	
  12	
  	
  2013	
  makefile	
  
-­‐rw-­‐rw-­‐r-­‐-­‐+	
  1	
  zz217	
  usg	
  14327	
  Jul	
  16	
  	
  2013	
  makefile.gamma	
  
-­‐rw-­‐rw-­‐r-­‐-­‐+	
  1	
  zz217	
  usg	
  	
  1861	
  Jan	
  15	
  	
  2013	
  makefile_lib	
  
-­‐rw-­‐rw-­‐r-­‐-­‐+	
  1	
  zz217	
  usg	
  14304	
  Jun	
  12	
  	
  2013	
  makefile.ncl	
  
zz217@edison11:~>	
  	
  



Take home message

•  NERSC	
  supports	
  hundreds	
  of	
  so4ware	
  packages,	
  

ranging	
  from	
  compilers,	
  libraries	
  and	
  applica7on	
  
packages,	
  and	
  users	
  are	
  recommended	
  to	
  use	
  them.	
  

•  Use	
  the	
  module	
  commands	
  to	
  interact	
  with	
  them.	
  	
  
–  “module	
  avail”	
  command	
  to	
  see	
  the	
  available	
  soFware	
  
–  Use	
  the	
  module	
  load	
  <module	
  name>	
  to	
  access	
  
–  Compiler	
  wrappers	
  on	
  Edison	
  and	
  Hopper	
  take	
  care	
  of	
  the	
  
libraries	
  and	
  their	
  paths	
  for	
  you	
  most	
  of	
  the	
  7me	
  

–  If	
  not,	
  use	
  module	
  show	
  <module	
  name>	
  to	
  find	
  out	
  the	
  
installa>on	
  directories	
  

–  Use	
  the	
  –v	
  or	
  –craype-­‐verbose	
  op>on	
  to	
  the	
  compiler	
  wrappers	
  
to	
  see	
  detailed/exact	
  compile/link	
  lines	
  on	
  Hopper	
  and	
  Edison	
  

•  Visit	
  the	
  so4ware	
  specific	
  websites	
  for	
  so4ware	
  specific	
  
info	
  

•  Send	
  your	
  so4ware	
  requests	
  to	
  consult@nersc.gov	
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Thank you.
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