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Overview 

l  Review of techniques for robust macros 

l  Emacs – the extensible editor 

l  Emacs Speaks Statistics 

l  Emacs extensions for robust macro techniques 
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Techniques for writing robust SAS macros*  
 

l  parameter design 

ü  parameter validation 

ü  checking and reacting to outcomes 

ü  returning status to the caller 

l  restoring the environment 

ü  testing 

ü  macro variable scope 

l  documentation 

 
* Pharmaceutical Programming Vol 2 No 1; PhUSE 2009 
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Tools support standards 

l  Standards are useful: 

-  no need to re-invent the wheel each time 

-  taking over someone else's work 

l  Standards are necessary 

-  certainly in the pharmaceutical industry 

l  Standards must be implemented by people 

-  different people 

-  people under pressure 

l  Tools make following standards easy 
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GNU Emacs – the extensible programmer’s editor 

l  Examples of what emacs does really well: 

-  process multiple files 

-  modes for almost all programming languages 

-  ease of extension 

-  built-in documentation 

-  version control interface 
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Basic Emacs features: opening files 
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Basic Emacs features: automatic template insertion 
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Basic Emacs features: automatic template insertion 
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Basic Emacs features: command completion 
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Basic Emacs features: command completion 
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GNU Emacs – the extensible programmer’s editor 

l  Examples of what emacs does really well: 

-  process multiple files 

-  modes for almost all programming languages 

-  ease of extension 

-  built-in documentation 

-  version control interface 
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Processing multiple files: search 
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Processing multiple files: search 
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Processing multiple files: search 
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Processing multiple files: search 
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Processing multiple files: search 
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Processing multiple files: search 
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Processing multiple files: search 
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Emacs Speaks Statistics - ESS 

l  development environment for statistical packages 

l  supports R, SAS, S-PLUS, Stata, SPSS 

l  uniform interface across different software packages 

l  syntax highlighting 

l  syntactically appropriate indentation 

l  cursor movement by function, statement, step, etc. 

l  auto-completion of file names and language keywords 

l  formatting of comment sections 

l  code execution controlled from Emacs 
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ESS: code execution 



21 

ESS: code execution 



22 

ESS: code execution 
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ESS: code execution 
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Extensions for robust macro techniques 

l  Template insertion: macro skeleton 

l  Template insertion: parameter validation 

l  Checking for undeclared macro variables 

l  Highlighting the current macro 

l  Template insertion: checking data and proc step return codes 



25 

Extensions for robust macro techniques 

l  Template insertion: macro skeleton 

l  Template insertion: parameter validation 

l  Checking for undeclared macro variables 

l  Highlighting the current macro 

l  Template insertion: checking data and proc step return codes 
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Insert SAS macro template 
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Insert SAS macro template – enter macro name 



28 

Insert SAS macro template 
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Extensions for robust macro techniques 

l  Template insertion: macro skeleton 

l  Template insertion: parameter validation 

l  Checking for undeclared macro variables 

l  Highlighting the current macro 

l  Template insertion: checking data and proc step return codes 
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Insert parameter validation section 
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Insert parameter validation section – enter parameter list 
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Insert parameter validation section – enter return code 
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Insert parameter validation section 
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Extensions for robust macro techniques 

l  Template insertion: macro skeleton 

l  Template insertion: parameter validation 

l  Checking for undeclared macro variables 

l  Highlighting the current macro 

l  Template insertion: checking data and proc step return codes 
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Check for undeclared variables 
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Check for undeclared variables – first instance found 
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Check for undeclared variables – interactive documentation 
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Check for undeclared variables – insert list 
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Check for undeclared variables 
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Extensions for robust macro techniques 

l  Template insertion: macro skeleton 

l  Template insertion: parameter validation 

l  Checking for undeclared macro variables 

l  Highlighting the current macro 

l  Template insertion: checking data and proc step return codes 
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Highlight the current macro 
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Extensions for robust macro techniques 

l  Template insertion: macro skeleton 

l  Template insertion: parameter validation 

l  Checking for undeclared macro variables 

l  Highlighting the current macro 

l  Template insertion: checking data and proc step return codes 
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Check for error in proc or data step 
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Check for error in proc or data step 
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Check for error in proc or data step 
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Check for error in proc or data step 
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GNU Emacs – the extensible programmer’s editor 

l  Examples of what emacs does really well: 

-  process multiple files 

-  modes for almost all programming languages 

-  ease of extension 

-  built-in documentation 

-  version control interface 
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Built-in documentation 
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Built-in documentation 
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Built-in documentation 
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GNU Emacs – the extensible programmer’s editor 

l  Examples of what emacs does really well: 

-  process multiple files 

-  modes for almost all programming languages 

-  ease of extension 

-  built-in documentation 

-  version control interface 
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Lisp extensions can be easy 
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Lisp extensions can be easy 
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Conclusions 

l  Tools support standards 

l  Emacs supports programming standards generally 

l  ESS has specific support for SAS 

l  Extensions make it easy to implement robust macro techniques 

l  Building extensions is relatively easy 


