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Real	
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  every	
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programming;	
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should	
  avoid	
  them	
  
Hannes	
  Engberg	
  Raeder,	
  PRA	
  Health	
  

Sciences,	
  Mannheim,	
  Germany	
  
Rowland	
  Hale,	
  inVen=v	
  Health	
  Clinical,	
  

Berlin,	
  Germany	
  



Agenda	
  

•  Efficiency	
  piCalls	
  
•  Programming	
  piCalls	
  
•  Macro	
  piCalls	
  
•  Comments,	
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  development	
  and	
  excellent	
  
programming	
  



Agenda	
  

•  Efficiency	
  piCalls	
  
•  Programming	
  piCalls	
  
•  Macro	
  piCalls	
  
•  Comments,	
  code	
  development	
  and	
  excellent	
  
programming	
  



PITFALL	
  	
  

•  EFFICIENCY	
  PITFALL	
  1:	
  IF	
  INSTEAD	
  OF	
  WHERE	
  	
  



SOLUTION	
  

•  EFFICIENCY	
  PITFALL	
  1:	
  IF	
  INSTEAD	
  OF	
  WHERE	
  	
  



PITFALL	
  

•  EFFICIENCY	
  PITFALL	
  2:	
  COPYING	
  DATA	
  WITH	
  DATA	
  STEP	
  	
  



SOLUTION	
  

•  EFFICIENCY	
  PITFALL	
  2:	
  COPYING	
  DATA	
  WITH	
  DATA	
  STEP	
  

	
   	
   	
   	
  OR	
  	
  



PITFALL	
  

•  EFFICIENCY	
  PITFALL	
  3:	
  CONCATENATING	
  DATA	
  WITH	
  DATA	
  STEP	
  	
  



SOLUTION	
  

	
  
	
  	
  	
  	
  	
  	
  
	
  

	
  OR	
  

•  EFFICIENCY	
  PITFALL	
  3:	
  CONCATENATING	
  DATA	
  WITH	
  DATA	
  STEP	
  	
  



PITFALL	
  

•  EFFICIENCY	
  PITFALL	
  4:	
  CHANGING	
  METADATA	
  WITH	
  DATA	
  STEP	
  	
  



SOLUTION	
  

	
  

•  EFFICIENCY	
  PITFALL	
  4:	
  CHANGING	
  METADATA	
  WITH	
  DATA	
  STEP	
  	
  



Agenda	
  

•  Efficiency	
  piCalls	
  
•  Programming	
  piCalls	
  
•  Macro	
  piCalls	
  
•  Comments,	
  code	
  development	
  and	
  excellent	
  
programming	
  



PITFALL	
  

•  PROGRAMMING	
  PITFALL	
  1:	
  VARIABLE	
  GONE	
  MISSING	
  

EXAMPLE	
  CODE	
  THAT	
  CAUSES	
  THIS	
  ERROR	
  



PITFALL	
  

•  PROGRAMMING	
  PITFALL	
  2:	
  OVERWRITE	
  VARIABLES	
  WITH	
  MERGE	
  

BLD_1	
  

BLD_2	
  

BLD	
  



SOLUTION	
  

•  PROGRAMMING	
  PITFALL	
  2:	
  OVERWRITE	
  VARIABLES	
  WITH	
  MERGE	
  

•  In	
  the	
  right-­‐hand	
  data	
  set,	
  aim	
  to	
  keep	
  only	
  the	
  BY-­‐variables	
  and	
  the	
  new	
  
variables	
  you	
  wish	
  to	
  merge	
  on	
  to	
  the	
  leJ-­‐hand	
  data	
  set	
  

•  Make	
  sure	
  	
  OPTION MSGLEVEL=I	
  	
  is	
  used	
  (this	
  is	
  not	
  the	
  SAS	
  default)!	
  



PITFALL	
  

•  PROGRAMMING	
  PITFALL	
  3:	
  WRONG	
  DATA	
  CARRIED	
  FORWARD	
  ON	
  MERGE	
  
	
  	
  

DATA	
  SET	
  1	
  (VS)	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  

DATA	
  SET	
  2	
  (DM)	
  



PITFALL	
  

•  PROGRAMMING	
  PITFALL	
  3:	
  WRONG	
  DATA	
  CARRIED	
  FORWARD	
  ON	
  MERGE	
  	
  
	
  
THE	
  CODE	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  



PITFALL	
  

•  PROGRAMMING	
  PITFALL	
  3:	
  WRONG	
  DATA	
  CARRIED	
  FORWARD	
  ON	
  MERGE	
  	
  

THE	
  RESULT	
  

	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  



SOLUTION	
  

•  PROGRAMMING	
  PITFALL	
  3:	
  WRONG	
  DATA	
  CARRIED	
  FORWARD	
  ON	
  MERGE	
  	
  

	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  



PITFALL	
  

•  PROGRAMMING	
  PITFALL	
  4:	
  TRANSPOSE	
  WITHOUT	
  ID	
  
	
  	
  

ORIGINAL	
  DATASET	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  

THE	
  CODE	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  



PITFALL	
  

•  PROGRAMMING	
  PITFALL	
  4:	
  TRANSPOSE	
  WITHOUT	
  ID	
  	
  
	
  
RESULT	
  	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  



SOLUTION	
  

•  PROGRAMMING	
  PITFALL	
  4:	
  TRANSPOSE	
  WITHOUT	
  ID	
  	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  



Agenda	
  

•  Efficiency	
  piCalls	
  
•  Programming	
  piCalls	
  
•  Macro	
  piCalls	
  
•  Comments,	
  code	
  development	
  and	
  excellent	
  
programming	
  



PITFALL	
  

•  MACRO	
  PITFALL	
  1:	
  THE	
  NESTED	
  MACRO	
  DEFINITION	
  

	
  
	
  
	
  
	
  
	
  
	
  
	
  



SOLUTION	
  

•  MACRO	
  PITFALL	
  1:	
  THE	
  NESTED	
  MACRO	
  DEFINITION	
  

	
  
	
  
	
  
	
  
	
  
	
  
	
  



PITFALL	
  

•  MACRO	
  PITFALL	
  2:	
  MACRO	
  VARIABLE	
  SCOPE	
  	
  

	
  
	
  
	
  
	
  
	
  
	
  
	
  



SOLUTION	
  

•  MACRO	
  PITFALL	
  2:	
  MACRO	
  VARIABLE	
  SCOPE	
  	
  

DEFINE	
  GLOBAL	
  VARIABLES	
  AS	
  READ	
  ONLY	
  
	
  
	
  
	
  

DEFINE	
  VARIABLES	
  BELONGING	
  TO	
  A	
  CERTAIN	
  MACRO	
  AS	
  LOCAL	
  
	
  
	
  
	
  
	
  



PITFALL	
  

•  MACRO	
  PITFALL	
  3:	
  CONFUSING	
  THE	
  MACRO	
  LANGUAGE	
  WITH	
  THE	
  DATA	
  
STEP	
  	
  

	
  
	
  
	
  
	
  
	
  
	
  
	
  



SOLUTION	
  

•  MACRO	
  PITFALL	
  3:	
  CONFUSING	
  THE	
  MACRO	
  LANGUAGE	
  WITH	
  THE	
  DATA	
  
STEP	
  	
  

	
  
	
  
	
  
	
  
	
  
	
  
	
  



Agenda	
  

•  Efficiency	
  piCalls	
  
•  Programming	
  piCalls	
  
•  Macro	
  piCalls	
  
•  Comments,	
  code	
  development	
  and	
  excellent	
  
programming	
  



COMMENTS	
  

COMMENTS	
  STATING	
  THE	
  OBVIOUS	
  (BAD)	
  
	
  
	
  
	
  
	
  
	
  
	
  
IMPLICIT	
  COMMENTS	
  (GOOD,	
  BUT	
  EXPLICIT	
  COMMENTS	
  NEEDED	
  FOR	
  
COMPLEX	
  CODE)	
  
	
  
	
  
	
  
	
  
	
  
	
  



DATA	
  FOR	
  DEVELOPING,	
  TESTING	
  AND	
  DEBUGGING	
  

SOME	
  “QUICK	
  AND	
  DIRTY”	
  SOLUTIONS	
  
	
  
	
  
	
  
	
  
	
  



DATA	
  FOR	
  DEVELOPING,	
  TESTING	
  AND	
  DEBUGGING	
  

RANDOMISED	
  SAMPLE	
  USING	
  PROC	
  SURVEYSELECT	
  
	
  



DATA	
  FOR	
  DEVELOPING,	
  TESTING	
  AND	
  DEBUGGING	
  

IMPORTANT	
  
	
  
IF	
  YOU’RE	
  SAMPLING	
  DATA	
  IN	
  A	
  PROGRAM	
  WHICH	
  IS	
  DESTINED	
  FOR	
  
PRODUCTION	
  RUNS	
  YOU	
  	
  M	
  U	
  S	
  T	
  	
  	
  MAKE	
  THIS	
  OBVIOUS!	
  THE	
  BEST	
  WAY	
  IS	
  
TO	
  ADD	
  TEMPORARY	
  CODE	
  WHICH	
  WRITES	
  AN	
  ERROR	
  TO	
  THE	
  LOG:	
  
	
  
	
  



EXCELLENT	
  PROGRAMMING	
  ?	
  

	
  
	
  
	
  
	
  
	
  
CODE	
  THAT’S	
  “TOO	
  SMART”	
  
	
  



EXCELLENT	
  PROGRAMMING	
  !!	
  

•  Be	
  aware	
  of	
  poten/al	
  pi6alls	
  
•  Be	
  pro-­‐ac/ve	
  in	
  using	
  the	
  best	
  procedure	
  for	
  the	
  job	
  
•  Code	
  for	
  run-­‐/me	
  efficiency	
  
•  Code	
  for	
  maintenance	
  efficiency	
  

WPP	
  	
  	
  	
  	
  BPP	
  =	
  	
  



That´s	
  all	
  folks!	
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