
For	
  a	
  programming	
  more	
  efficient	
  

Claude	
  Guyot	
  
PhUSE	
  2010	
  –	
  Berlin	
  

Paper	
  CS05	
  



2	
  

Agenda	
  

!   Reasons	
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  programming	
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!   Save	
  the	
  5me	
  of	
  programming	
  
!   Save	
  your	
  5me	
  and	
  the	
  5me	
  of	
  the	
  others	
  
!   Save	
  the	
  space	
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Reasons	
  for	
  a	
  programming	
  more	
  efficient	
  

!   Requirements	
  of	
  Health	
  autori5es	
  lead	
  to	
  
work	
  with	
  more	
  and	
  more	
  data	
  	
  
!   Data	
  pooling	
  
!   Mul5plica5on	
  of	
  new	
  standards	
  
!   Answers	
  to	
  Health	
  Authori5es	
  on	
  recent	
  and	
  old	
  
studies	
  

!   Deadlines	
  oAen	
  very	
  short	
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Reasons	
  for	
  a	
  programming	
  more	
  efficient	
  

!   Full	
  SAS	
  work	
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Reasons	
  for	
  a	
  programming	
  more	
  efficient	
  

!   Slowness	
  of	
  the	
  network	
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Save	
  the	
  Gme	
  of	
  programming	
  

!   Programs	
  must	
  be	
  clear	
  
!   A	
  program	
  is	
  not	
  just	
  a	
  succession	
  of	
  statements,	
  
data	
  steps	
  or	
  procedures	
  in	
  only	
  one	
  block	
  	
  

!   All	
  the	
  different	
  steps	
  must	
  be	
  well	
  dissociated	
  by	
  
!   changing	
  lines	
  for	
  each	
  new	
  statement,	
  	
  
!   skipping	
  lines	
  to	
  differen5ate	
  clearly	
  all	
  the	
  parts,	
  	
  
!  using	
  the	
  indenta5on	
  to	
  see	
  clearly	
  the	
  beginning	
  and	
  
the	
  end	
  of	
  a	
  data	
  step,	
  of	
  a	
  procedure	
  or	
  of	
  a	
  DO	
  loop…	
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Save	
  the	
  Gme	
  of	
  programming	
  

!   Programs	
  must	
  be	
  well	
  documented	
  
!   Use	
  a	
  header	
  at	
  the	
  beginning	
  of	
  the	
  program	
  to	
  
give:	
  	
  
!  all	
  useful	
  informa5on	
  to	
  explain	
  the	
  goal	
  of	
  the	
  
program,	
  	
  

!   the	
  pre-­‐requisites	
  necessary	
  for	
  the	
  program,	
  
!   the	
  history	
  of	
  all	
  the	
  changes/updates	
  of	
  the	
  program	
  
!   the	
  people	
  who	
  have	
  worked	
  on	
  the	
  program	
  (author	
  
and	
  all	
  	
  people	
  who	
  have	
  brought	
  updates)	
  

!   Insert	
  comments	
  in	
  the	
  program	
  to	
  explain	
  each	
  
major	
  step	
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Save	
  the	
  Gme	
  of	
  programming	
  

!   In	
  Sanofi-­‐Aven5s	
  
!   all	
  these	
  rules	
  are	
  described	
  in	
  the	
  Good	
  
Programming	
  Prac5ce	
  (GPP)	
  

!   For	
  some	
  standard	
  macro-­‐programs,	
  a	
  document	
  
is	
  wriSen	
  for	
  each	
  macro	
  	
  
!   same	
  informa5on	
  as	
  the	
  header	
  but	
  more	
  detailled	
  
!  Explana5on	
  of	
  the	
  different	
  macro-­‐parameters	
  
!  different	
  concret	
  examples	
  
!   limits	
  of	
  the	
  macro	
  

!   In	
  conclusion,	
  think	
  to	
  facilitate	
  the	
  work	
  of	
  
the	
  others	
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Save	
  your	
  Gme	
  and	
  the	
  Gme	
  of	
  the	
  others	
  

!   Simple	
  rules	
  
!   Select	
  the	
  variables	
  	
  

!  Keep	
  only	
  what	
  it	
  is	
  useful	
  for	
  the	
  aim	
  of	
  the	
  program	
  
in	
  the	
  data	
  steps	
  and	
  in	
  the	
  procedures	
  to	
  reduce	
  the	
  
quan5ty	
  of	
  data	
  to	
  manage	
  

!  Gain	
  CPU	
  5me	
  and	
  work	
  space	
  	
  
!   Statement	
  KEEP	
  to	
  keep	
  only	
  useful	
  variables	
  
!   Statement	
  DROP	
  to	
  drop	
  unnecessary	
  variables	
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Save	
  your	
  Gme	
  and	
  the	
  Gme	
  of	
  the	
  others	
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Save	
  your	
  Gme	
  and	
  the	
  Gme	
  of	
  the	
  others	
  

!   The	
  WHERE	
  clause	
  instead	
  of	
  IF	
  statement	
  
!   In	
  a	
  DATA	
  step,	
  the	
  WHERE	
  clause	
  allows	
  to	
  select	
  
records	
  without	
  reading	
  all	
  the	
  dataset	
  

!  The	
  IF	
  condi5on	
  reads	
  all	
  the	
  dataset	
  and	
  then	
  selects	
  
the	
  records	
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Save	
  your	
  Gme	
  and	
  the	
  Gme	
  of	
  the	
  others	
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Save	
  your	
  Gme	
  and	
  the	
  Gme	
  of	
  the	
  others	
  

!   Choice	
  the	
  beSer	
  way	
  to	
  join	
  2	
  datasets	
  –
Example:	
  select	
  the	
  records	
  of	
  a	
  dataset	
  according	
  
to	
  a	
  selec5on	
  done	
  in	
  a	
  first	
  dataset	
  

	
  

PATIENT	
  dataset 	
   	
  THER	
  dataset	
  

	
  	
   	
  PATTHER_joint	
  dataset	
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Save	
  your	
  Gme	
  and	
  the	
  Gme	
  of	
  the	
  others	
  

!   Merge	
  of	
  both	
  datasets	
  
!  2	
  PROC	
  SORT	
  	
  
!  1	
  data	
  step	
  to	
  merge	
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Save	
  your	
  Gme	
  and	
  the	
  Gme	
  of	
  the	
  others	
  

!   Joint	
  with	
  SQL	
  

!   Joint	
  with	
  macro-­‐variable	
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Save	
  your	
  Gme	
  and	
  the	
  Gme	
  of	
  the	
  others	
  

!   Joint	
  with	
  a	
  format	
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Save	
  your	
  Gme	
  and	
  the	
  Gme	
  of	
  the	
  others	
  

!   Joint	
  with	
  Hash	
  method	
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Save	
  your	
  Gme	
  and	
  the	
  Gme	
  of	
  the	
  others	
  

!   Joint	
  with	
  Index	
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Save	
  your	
  Gme	
  and	
  the	
  Gme	
  of	
  the	
  others	
  

!  Performances	
  of	
  all	
  methods:	
  Windows	
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Save	
  your	
  Gme	
  and	
  the	
  Gme	
  of	
  the	
  others	
  

!  Performances	
  of	
  all	
  methods:	
  Windows	
  

Environment: Windows

00:00,00

00:08,64

00:17,28

00:25,92

00:34,56

00:43,20

00:51,84

01:00,48

01:09,12

Merge SQL Format Macro-
variable

Hash Index+SQL

Real Time
User CPU
System CPU
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Save	
  your	
  Gme	
  and	
  the	
  Gme	
  of	
  the	
  others	
  

!  Performances	
  of	
  all	
  methods:	
  Unix	
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Save	
  your	
  Gme	
  and	
  the	
  Gme	
  of	
  the	
  others	
  

!  Performances	
  of	
  all	
  methods:	
  Unix	
  

00:00,00

00:08,64
00:17,28

00:25,92
00:34,56

00:43,20
00:51,84

01:00,48
01:09,12

01:17,76

Merge SQL Format Macro-
variable

Hash Index+SQL

Real Time
User CPU
System CPU
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Save	
  the	
  space	
  

!   To	
  fit	
  the	
  length	
  of	
  the	
  variables	
  as	
  soon	
  as	
  
possible	
  (according	
  to	
  the	
  CDISC	
  
recommenda5ons)	
  
!   Not	
  too	
  small	
  to	
  not	
  truncate	
  the	
  informa5on	
  
!   But	
  not	
  too	
  large	
  to	
  not	
  take	
  space	
  unnecessarily	
  
!   Default	
  length	
  of	
  the	
  numeric	
  variables	
  is	
  8	
  but,	
  
according	
  to	
  the	
  kind	
  of	
  informa5on,	
  can	
  be	
  less	
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Save	
  the	
  space	
  

!  Windows	
  

!  Unix	
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Save	
  the	
  space	
  

!   Compress	
  the	
  datasets	
  
!   Compression	
  done	
  on	
  the	
  character	
  variables	
  

!   Important	
  gain	
  of	
  space	
  if	
  lot	
  of	
  character	
  variables	
  
!  But	
  reversed	
  effect	
  if	
  number	
  of	
  character	
  variables	
  not	
  
important	
  enough	
  due	
  to	
  crea5on	
  of	
  a	
  flag	
  at	
  each	
  
record	
  

!   Decompression	
  at	
  each	
  use	
  of	
  the	
  dataset	
  
!  Decompression	
  takes	
  5me	
  
!  To	
  assess	
  the	
  benefit	
  of	
  the	
  gain	
  of	
  space	
  versus	
  the	
  
5me	
  for	
  decompression	
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Save	
  the	
  space	
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Save	
  the	
  space	
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Conclusion	
  

!   A	
  lot	
  of	
  tricks	
  exist	
  to	
  op5mize	
  the	
  programs	
  
!   But,	
  if	
  each	
  trick	
  improves	
  an	
  aspect	
  (CPU	
  
5me	
  or	
  Space),	
  it	
  can	
  have	
  nega5ve	
  effect	
  on	
  
the	
  other	
  aspect	
  

!   An	
  assessment	
  must	
  be	
  done	
  prior	
  to	
  the	
  
choice	
  in	
  accordance	
  with	
  the	
  priori5es	
  of	
  the	
  
bussiness	
  and	
  with	
  technology	
  already	
  in	
  
place	
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Thank	
  you	
  for	
  your	
  aSen5on	
  !!	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
Contact:	
  

claude.guyot@sanofi-­‐aven5s.com	
  
(33)	
  1	
  60	
  49	
  72	
  72	
  

Questions ? ? ? 


