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Software Development 

IntroducDon	
  

l  ABINIT	
  uses	
  a	
  distributed	
  version	
  control	
  system	
  :	
  Bazaar	
  .	
  

l  The	
  merge	
  of	
  all	
  contribuDons	
  in	
  the	
  trunk	
  may	
  be	
  very	
  painful.	
  

l  The	
  quesDon	
  is	
  :	
  	
  
	
  	
  	
  	
  	
  	
  	
  How	
  to	
  secure	
  the	
  development	
  efforts	
  by	
  diverse	
  groups	
  ?	
  

	
  

  

By	
  set-­‐up	
  of	
  a	
  test	
  suite	
  and	
  a	
  test	
  farm	
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Reliability	
  
l  ABINIT	
  implements	
  the	
  “self-­‐tesDng”	
  so1ware	
  concept	
  
thanks	
  to	
  a	
  extensive	
  test	
  suites.	
  

l  More	
  than	
  500	
  automaDc	
  tests	
  have	
  been	
  set	
  up,	
  
they	
  examine	
  “almost”	
  all	
  capabiliDes	
  of	
  ABINIT	
  

Portability	
  
l  Different	
  groups	
  use	
  different	
  “pla_orms”…	
  

l  A	
  “pla_orm”	
  is	
  a	
  combinaison	
  of	
  OS	
  ,	
  CPU,	
  	
  architecture	
  (	
  like	
  Infiniband	
  )	
  and	
  
development	
  environment	
  (	
  compiler,	
  	
  parallel	
  model,…)	
  

l  The	
  installaDon	
  procedure	
  proceeds	
  with	
  :	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  “configure	
  /	
  make	
  /	
  make	
  tests”	
  
l  for	
  many	
  pla_orms	
  (	
  mostly	
  Linux…	
  ),	
  the	
  installaDon	
  can	
  be	
  done	
  “out-­‐of-­‐the-­‐
box”,	
  thanks	
  to	
  the	
  autotools	
  (	
  autoconf,	
  automake)	
  

l  for	
  other	
  pla_orms,	
  we	
  use	
  the	
  machine-­‐dependent	
  files	
  

Reliability	
  and	
  Portability	
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merge 

VCS 

release 

quality 
checking 

bugs 

VCS = Version Control System 

Development	
  workflow	
  

Tradi&onal	
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Con&nuous	
  integra&on	
  

merge 

VC 

release 

quality 
checking 

bugs 

daily weekly 

new trunk 

test farm 

Development	
  workflow	
  

Con@nuous	
  integra@on	
  relies	
  on	
  computer	
  farm	
  management	
  
and	
  on	
  efficient	
  soEware	
  building	
  automa@on	
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Slave	
  matrix	
  
Name	
   Brand	
   CPU	
  /	
  Freq	
   #	
  cores	
   RAM	
   OS	
   misc	
  

tes_	
   Bull	
  	
  Novascale	
   Xeon	
  X5570/	
  2.9	
   2xQuad	
   12GB	
   CentOS	
  5.5	
  

buda	
   SuperMicro	
   Xeon	
  X5570/	
  2.7	
   2xQuad	
   12GB	
   CentOS	
  5.5	
   4xGPU	
  

green	
   Dell	
  PowerEdge	
   Xeon	
  L5420/	
  2.5	
   2xQuad	
   16GB	
   Slinux	
  5.3	
  

bigmac	
   Apple	
  MacPro	
   Xeon	
  E5462/	
  2.8	
   2xQuad	
   6GB	
   MacOS	
  X	
  

shiva	
   HP	
  Z400	
   Xeon	
  W3680/	
  3.3	
   Hexa	
   12GB	
   CentOS	
  5.5	
  

coba2	
   HP	
  Z400	
   Xeon	
  W3520/	
  2.7	
   Quad	
   3GB	
   CentOS	
  5.5	
  

chpit	
   HP	
  rx4640	
   Itanium	
  2	
  /	
  	
  1.5	
   Quad	
   8GB	
   Debian	
  5	
  

inca	
   HP	
  dc7900	
   Core2	
  Q9650/	
  3.0	
   Quad	
   4GB	
   CentOS	
  5.5	
  

lirlebuda	
   Asus	
   Core2	
  Q8400/	
  2.7	
   Quad	
   4GB	
   CentOS	
  5.5	
   1xGPU	
  

toum	
   HP	
  dc8100	
   Core2	
  Q9650/	
  3.0	
   Quad	
   8GB	
   Slinux	
  6.0	
  

woopy	
   HP	
  dc8100	
   Core	
  i7	
  860/	
  	
  2.8	
   Quad	
   8GB	
   Window	
  XP	
  

ktulu	
   HP	
  dc8100	
   Core	
  i7	
  860/	
  	
  2.8	
   Quad	
   8GB	
   Ubuntu	
  10	
  

Intel processors 

Test	
  Farm	
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Slave	
  matrix	
  

Name	
   Brand	
   CPU	
  /	
  freq	
   #	
  cores	
   RAM	
   OS	
   misc	
  

chum	
   Sun	
  X4200M2	
   AMD	
  opteron	
   2xDual	
   32GB	
   CentOS	
  5.4	
  

ibm6	
   IBM	
  OpenPower	
  520	
   Power6/	
  4.7	
   2xDual	
   8GB	
   AIX	
  6.1	
  

fock	
   IBM	
  OpenPower	
  720	
   Power5/	
  1.6	
   2xDual	
   32GB	
   Suse	
  9.0	
  

max	
   Apple	
  Xserve	
   PPC	
  G5	
  /	
  2.0	
   2xMono	
   4GB	
   MacOS	
  X	
  10.4	
   16	
  nodes	
  
Myrinet	
  

other processors 

Test	
  Farm	
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l  BuildBot	
  is	
  a	
  system	
  to	
  automate	
  the	
  compile/test	
  cycle	
  to	
  validate	
  code	
  
changes.	
  It	
  is	
  wriren	
  in	
  Python	
  	
  (h2p://trac.buildbot.net).	
  

l  The	
  BuildBot	
  consists	
  of	
  a	
  buildmaster	
  and	
  a	
  set	
  of	
  buildslaves	
  connected	
  in	
  
a	
  star	
  topology.	
  

l  The	
  buildmaster	
  is	
  the	
  central	
  point	
  of	
  control.	
  The	
  buildmaster	
  makes	
  all	
  
decisions	
  about	
  what,	
  when,	
  and	
  how	
  to	
  build.	
  

l  The	
  buildslaves	
  are	
  responsible	
  for	
  doing	
  any	
  work	
  that	
  actually	
  touches	
  the	
  
project's	
  source	
  code.	
  

l  By	
  running	
  the	
  builds	
  on	
  a	
  variety	
  of	
  pla_orms	
  (	
  included	
  the	
  reference	
  
pla_orm	
  )	
  ,	
  developers,	
  who	
  do	
  not	
  have	
  the	
  faciliDes	
  to	
  test	
  their	
  changes	
  
everywhere	
  before	
  “commit”,	
  will	
  at	
  least	
  know	
  shortly	
  a1erwards	
  whether	
  
they	
  have	
  broken	
  the	
  build	
  or	
  not.	
  	
  

Buildbot	
  

Overview	
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l  Once	
  the	
  build	
  is	
  started,	
  the	
  build	
  process	
  controls	
  how	
  it	
  proceeds	
  with	
  a	
  
series	
  of	
  BuildSteps,	
  which	
  are	
  things	
  like	
  shell	
  commands,	
  bzr	
  checkout	
  
command,	
  configure	
  command,	
  make	
  tests,	
  etc	
  	
  

l  At	
  each	
  point	
  in	
  the	
  build	
  cycle,	
  status	
  informaDon	
  is	
  saved.	
  
(	
  as	
  waiDng	
  to	
  build,	
  starDng	
  build,	
  starDng	
  a	
  BuildStep,	
  finishing	
  the	
  build).	
  
These	
  informaDons	
  are	
  used	
  to	
  update	
  the	
  main	
  status	
  web	
  page	
  
(waterfall).	
  

l  By	
  running	
  the	
  builds	
  on	
  a	
  variety	
  of	
  pla_orms	
  (	
  included	
  the	
  reference	
  
pla_orm	
  )	
  ,	
  developers,	
  who	
  do	
  not	
  have	
  the	
  faciliDes	
  to	
  test	
  their	
  changes	
  
everywhere	
  before	
  “commit”,	
  will	
  at	
  least	
  know	
  shortly	
  a1erwards	
  whether	
  
they	
  have	
  broken	
  the	
  build	
  or	
  not.	
  	
  

Buildbot	
  

Overview	
  (2)	
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code	
  
repository	
  
(	
  bazaar)	
  

buildmaster	
  

build	
  slave	
  1	
  

build	
  slave	
  2	
  

build	
  slave	
  3	
  

build	
  slave	
  n	
  

commands-­‐results	
  

checks	
  branches	
  

sends	
  changes	
  

Nightly	
  
script	
  

(10h30	
  PM)	
  

bzr	
  checkout	
  

BuildProcesses	
  	
  

Developpers	
  
bzr	
  commit	
  

Buildbot	
  

email	
  

webstatus	
  
(Waterfall)	
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l  Currently	
  :	
  
l  Nightly	
  (10h30	
  PM)	
  ,	
  buildbot	
  builds	
  all	
  modified	
  public	
  branches	
  	
  and	
  trunk-­‐private	
  
l  The	
  buildmaster	
  runs	
  on	
  “archives.abinit.org“	
  host	
  	
  
l  Four	
  cores	
  are	
  mandatory	
  by	
  builder	
  
l  Seventeen	
  builders	
  are	
  acDve	
  and	
  stable	
  for	
  nightly	
  tests	
  (	
  	
  on	
  14	
  slaves	
  	
  )	
  
l  Developers	
  are	
  able	
  to	
  connect	
  directly	
  to	
  the	
  slaves	
  and	
  to	
  access	
  their	
  tested	
  
branch	
  to	
  analyze/correct	
  the	
  problem	
  under	
  the	
  right	
  environment.	
  

	
  

	
  

Buildbot	
  

Design	
  at	
  LLN	
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Builder	
  matrix	
  
Name	
   Compiler	
   MPI	
   MATH	
   misc	
   nightly	
  

tes__gcc44	
   gcc	
  4.4.4	
   Open	
  MPI	
  1.4.2	
   ref	
   yes	
  

tes__gcc44_serial	
   gcc	
  4.4.4	
   ref	
   yes	
  

buda_gcc43_mpiio	
   gcc	
  4.3.2	
   MPICH2	
  1.2.1	
  

bigmac_gcc43	
   gcc	
  4.3.2	
   Open	
  MPI	
  1.3.1	
   yes	
  

bigmac_gcc44_noplugs	
   gcc	
  4.4.3	
   Open	
  MPI	
  1.4.1	
   yes	
  

lirlebuda_gcc45_gpu	
   gcc	
  4.5.1	
   MPICH2	
  1.3.1	
   Atlas	
   gpu	
   yes	
  

woopy_gcc45	
   gcc	
  4.5.1	
   MPICH2	
  1.3.1	
   windows	
   yes	
  

toum_gcc46	
   gcc	
  4.6.0	
   Open	
  MPI	
  1.4.3	
   no	
  

chpit_intel11	
   ifort	
  11.1.038	
   Open	
  MPI	
  1.4.3	
   yes	
  

coba2_intel11	
   ifort	
  11.1.073	
   Open	
  MPI	
  1.4.3	
   MKL	
   FTTW3	
   yes	
  

green_g95	
   g95	
  0.93	
   OpenMPI	
  1.4.3	
   mem	
  leaks	
   yes	
  

green_intel10_sernoplug	
   ifort	
  10.1	
   yes	
  

fock_xlf_sernoplug	
   xlf	
  	
  9.1	
   MPICH	
  1.2.7	
   yes	
  

ibm6	
   xlf	
  12.1	
   POE	
   yes	
  

standard builders 

Buildbot	
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Builder	
  matrix	
  

Name	
   Compiler	
   MPI	
   MATH	
   misc	
   nightly	
  

inca_gcc44_sdebug	
   gcc	
  4.4.5	
   MPICH2	
  1.2.1	
   ATLAS	
   yes	
  

•  make	
  seq	
  
•  checks	
  12	
  abirules	
  	
  (	
  “defined	
  but	
  not	
  used”,	
  “Unused	
  variable”,	
  “Unused	
  dummy	
  argument”)	
  
•  checks	
  7	
  	
  buildsys	
  (	
  “check-­‐build-­‐examples”,	
  “check-­‐cpp-­‐opDons”,...)	
  

shiva_gcc45_distchk	
   gcc	
  4.5.1	
   MPICH2	
  1.3.0	
   GotoBlas2	
   yes	
  

•  tests	
  less	
  used	
  opDons	
  (	
  e.g.	
  bindings,	
  smp,	
  exports,	
  clib,	
  stdin,	
  	
  
•  tests	
  the	
  “Build	
  system”	
  	
  (e.g.	
  make	
  distcheck	
  )	
  
•  tests	
  robodoc	
  
•  tests	
  infos	
  	
  (	
  e.g.	
  	
  doc	
  )	
  
•  tests	
  parents	
  
•  tests	
  “web”	
  links	
  (	
  in	
  doc/	
  )	
  
max_gcc44	
   gcc	
  4.4.4	
   OpenMPI-­‐GM	
   yes	
  

•  Myrinet	
  Network	
  
•  16	
  nodes	
  with	
  2	
  CPU	
  
•  tests	
  the	
  Case_10	
  in	
  Parallel	
  test	
  suite	
  

special builders 

Buildbot	
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BuildSteps	
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hrp://www.abinit.org/developers/abinit-­‐dev-­‐status/nightly-­‐builds/abinit-­‐6.7/
build-­‐status-­‐6.7.html	
  

Buildbot	
  Results	
  availables	
  in	
  abinit	
  web	
  site	
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view by slave 

view by committer 
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l  Build	
  “on	
  demand”	
  	
  from	
  a	
  web	
  interface	
  for	
  	
  “power	
  developers”	
  

Buildbot	
  

“on	
  demand”	
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Builder	
  matrix	
  

Name	
   Compiler	
   MPI	
   MATH	
   misc	
   world	
  

buda_gcc44	
   gcc	
  4.4.4	
   OpenMPI	
  1.4.3	
   yes	
  

•  fast	
  test	
  for	
  developpers	
  (	
  same	
  hardware	
  as	
  reference	
  slave	
  )	
  	
  

buda_gcc44_abirules	
   gcc	
  4.4.4	
   MPICH2	
  1.2.1	
   yes	
  

•  part	
  of	
  inca	
  :	
  compil,	
  test_in	
  and	
  test	
  abirules	
  only	
  

green_intel11	
   ifort	
  11.1.073	
   OpenMPI	
  1.4.3	
   MKL	
   FFTW3	
   no	
  

•  prepare	
  and	
  install	
  Green	
  producDon	
  package	
  
buda_gcc45_math	
   gcc	
  4.5.2	
   OpenMPI	
  1.4.3	
   no	
  

•  tests	
  FFTW3	
  +	
  SCALAPACK	
  	
  	
  (	
  soon,	
  will	
  	
  replace	
  buda_gcc43_mpiio	
  )	
  

ktulu_gcc44	
   gcc	
  4.4.4	
   OpenMPI	
  1.4.x	
   ATLAS	
   FFTW3	
   no	
  

•  tests	
  the	
  official	
  debian	
  packages	
  (	
  gcc,	
  yw3,	
  atlas,	
  openmpi	
  	
  and	
  soon	
  abinit	
  +	
  plugins	
  )	
  

toum_gcc46	
   gcc	
  4.6.0	
   OpenMPI	
  1.5.x	
   GSL	
   no	
  

•  tests	
  new	
  gcc	
  

builders : on_demand 

Buildbot	
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Software Development Buildbot	
  

”on	
  demand	
  for	
  the	
  world”	
  

http://wwwold.abinit.org/on_demand/ 
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Software Development 

Buildbot	
  :	
  in	
  future	
  
l  tests	
  a	
  input	
  file	
  (	
  with	
  	
  download	
  of	
  	
  *.in,	
  psps,...	
  )	
  	
  

l  support	
  of	
  Scalapack	
  	
  

l  ...	
  

Buildbot	
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Software Development 
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Software Development 

ABINIT	
  test	
  suite	
  (1)	
  

ABINIT/	
  

• README	
  
• config/	
  
• doc/	
  
• plugins/	
  
• prereqs/	
  
• src/	
  
• tests/	
  
• uDl/	
  
• binding/	
  
• extras/	
  
• configure.ac	
  
• ….	
  

tests/	
  

• built-­‐in/	
  
• fast/	
  
• v1/	
  
• v2/	
  
• v3/	
  
• v4/	
  
• v5/	
  
• bigd1/	
  
• etsf_io/	
  
• etsf_xc	
  
• wannier90/	
  
• tutorespfn/	
  
• tutorial/	
  
• paral/	
  
• Psps_for_tests/	
  
• Scripts/	
  
• Makefile	
  

v1/	
  

• Input/	
  
• README	
  
• Refs/	
  
• tests.cnf	
  

How	
  is	
  organize	
  the	
  ABINIT	
  test	
  suite	
  ?	
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ABINIT	
  test	
  suite	
  (2)	
  

v1/	
  

• Input/	
  
• README	
  
• Refs/	
  
• tests.cnf	
  

Input/	
  

• report.in	
  
• t01.in	
  
• …	
  
• t99.in	
  

Refs/	
  

• t01.out	
  
• …	
  
• t99.out	
  

report.in	
  :	
  
Case_01	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  tolnlines=	
  	
  	
  	
  0	
  	
  	
  tolabs=	
  	
  0.0	
  	
  	
  	
  	
  	
  	
  	
  	
  tolrel=	
  0.0	
  
Case_02	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  tolnlines=	
  	
  	
  	
  0	
  	
  	
  tolabs=	
  	
  0.0	
  	
  	
  	
  	
  	
  	
  	
  	
  tolrel=	
  0.0	
  
Case_03	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  tolnlines=	
  	
  	
  	
  0	
  	
  	
  tolabs=	
  	
  0.0	
  	
  	
  	
  	
  	
  	
  	
  	
  tolrel=	
  0.0	
  
Case_04	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  tolnlines=	
  	
  	
  	
  0	
  	
  	
  tolabs=	
  	
  0.0	
  	
  	
  	
  	
  	
  	
  	
  	
  tolrel=	
  0.0	
  
…	
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ABINIT	
  test	
  suite	
  (3)	
  
l  Scripts/fldiff.pl	
  

l  compare	
  2	
  output	
  files	
  from	
  ABINIT	
  line	
  by	
  line	
  with	
  arithmeDc	
  
comparisons	
  of	
  floaDng	
  point	
  substrings	
  

l  Making	
  tests	
  (	
  in	
  ABINIT/tests/	
  )	
  
l  Sequencial	
  tests	
  	
  

l  make	
  test_in	
  
l  make	
  tests_acc	
  
l  grep	
  Summary	
  */*/fldiff.report	
  |	
  grep	
  failed	
  

l  Parallel	
  tests	
  :	
  plateform	
  dependent…	
  
l  make	
  tests_paral	
  paral_host=chum-­‐gcc43	
  paral_mode=seqpar	
  
l  grep	
  Summary	
  paral/*/fldiff.set*	
  |	
  grep	
  fatal	
  

l  On	
  reference	
  pla_orm	
  aka	
  chum	
  (with	
  gfortran43/openmpi),	
  	
  
all	
  tests	
  (seq	
  &	
  paral)	
  MUST	
  succeed	
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Software Development 

Buildbot	
  :	
  BuildProcesses	
  

Buildmaster	
  

Nightly	
  

Bazaar	
  
Repository	
  

Checks	
  
branches	
  

Sends	
  
changes	
  

bzr	
  checkout	
  

Browser	
  

email	
  

Build	
  Status	
  

Build	
  
Slave	
   Build	
  

Slave	
  

Build	
  
Slave	
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Test	
  farm	
  at	
  LLN	
  

Sun	
  Galaxy	
  X4200M2	
  
AMD	
  2	
  x	
  	
  Dual-­‐Core	
  Opteron	
  2.8	
  GHz	
  
32GB	
  Ram	
  
CentOS	
  5.3	
  
Compilers	
  :	
  PGI	
  7.3.5,	
  Pathscale	
  3.2	
  
gfortran42,	
  gfortran43,	
  g95,	
  	
  
sunstudio	
  12,	
  ifort9.1,	
  ifort10.1	
  
MPI	
  :	
  MPICH	
  1	
  &	
  2,	
  OpenMPI	
  1.3.x	
  

chum	
  

ABINIT	
  Reference	
  pla_orm	
  
Bull	
  Novascale	
  R423-­‐E2	
  
Intel	
  2	
  x	
  	
  Quad-­‐Core	
  Xeon	
  Nehalem	
  2.9	
  GHz	
  
12GB	
  Ram	
  
CentOS	
  5.3	
  
Compilers	
  :	
  	
  gfortran441,	
  ifort11.1	
  
MPI	
  :	
  OpenMPI	
  1.3.3	
  

tes_	
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Test	
  farm	
  at	
  LLN	
  
HP	
  Integrity	
  rx4640	
  server	
  
Intel	
  4	
  x	
  	
  Itanium2	
  	
  	
  1.5	
  GHz	
  
8	
  GB	
  Ram	
  
Debian	
  5.0.1	
  	
  
Compilers	
  :	
  ifort11.1,	
  gcc441	
  
MPI	
  OpenMPI	
  1.3.x	
  

Apple	
  Mac	
  Pro	
  
Intel	
  2	
  x	
  	
  Quad-­‐Core	
  Xeon	
  2.8	
  GHz	
  
6	
  GB	
  Ram	
  
Mac	
  OS	
  X	
  10.5	
  Server	
  
Compilers	
  :	
  gfortran43,	
  ifort10.1	
  
MPI	
  :	
  OpenMPI	
  1.3	
  	
  	
  

chpit	
  

bigmac	
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Test	
  farm	
  at	
  LLN	
  
DELL	
  PowerEdge	
  
2	
  x	
  Quad-­‐Core	
  Xeon	
  Hapertown	
  2.5	
  Ghz	
  	
  
16	
  GB	
  Ram	
  
ScienDfic	
  Linux	
  5.3	
  
Compilers	
  :	
  ifort	
  10.1,	
  g95,	
  gcc42	
  
MPI	
  :	
  MPICH	
  1.3.x	
  

• 	
  Opportunity	
  to	
  run	
  on	
  :	
  
• 	
  cluster	
  of	
  18	
  x	
  	
  Apple	
  Xserver	
  bi-­‐proc	
  PPC	
  G5	
  2GHz/4Gb	
  per	
  node	
  

• 	
  Very	
  soon	
  :	
  1	
  new	
  slave	
  based	
  on	
  Intel	
  2	
  x	
  Quad	
  Core	
  Xeon	
  +	
  GPUs	
  

green	
  

IBM	
  OpenPower	
  720	
  	
  
2	
  x	
  Dual	
  Core	
  Power5	
  1.65GHz	
  
32GB	
  Ram	
  
Suse	
  9.3	
  
Compilers	
  :	
  xlf	
  9.1	
  
MPI	
  :	
  MPICH	
  1.2.7	
  

fock	
  


