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Introduction to the SAS Macro Language: Insights from Lex Jansen

When it comes to automating repetitive tasks, optimizing data workflows, and creating dynamic reports, the SAS
Macro Language stands out as a powerful tool in the data analytics arsenal. This introduction to the SAS macro
languagewill explore the fundamentals of macros, the unique features that make them indispensable, and how
Lex Jansen—a respected authority in SAS macro programming—has shaped modern practices. Whether you're a
seasoned analyst or a newcomer to SAS, understanding macros is essential for efficient, scalable, and
maintainable code.

Why Macros Matter in SAS

In traditional SAS programming, you write code that executes line by line. While this approach works for simple
tasks, it becomes unwieldy when you need to:

* Apply the same transformation to multiple datasets.

¢ Generate a series of reports with minimal differences.
» Control execution flow based on dynamic conditions.
* Encapsulate complex logic into reusable components.

The SAS Macro Language addresses these challenges by allowing you to write parameterized code, define
reusable blocks, and perform compile-time logic. Macros run at compile time, meaning they transform your code
before SAS executes it, leading to faster runtime performance and cleaner, more maintainable scripts.

Key Advantages of Using Macros

1. Code Reusability: Write a macro once and call it many times with different arguments.
Dynamic Code Generation: Build SAS code on the fly based on input parameters.
Simplified Maintenance: Update a single macro definition instead of multiple code blocks.
Performance Gains: Reduce I/O and processing time by eliminating redundant code.
Enhanced Readability: Break complex logic into logical, self-contained units.
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Because of these benefits, SAS macro programming is a staple in data warehouses, reporting systems, and
enterprise analytics platforms.

Lex Jansen: A Macro Mentor

Lex Jansen has earned a reputation as a leading voice in SAS macro development. With a career spanning over
two decades, he has authored numerous articles, tutorials, and books that demystify macro logic for beginners and
experts alike. Jansen’s style emphasizes clarity, modularity, and best practices—principles that resonate across the
SAS community.

Some of Lex Jansen’s notable contributions include:

e Comprehensive guides on macro syntax and debugging techniques.
e Case studies illustrating macro-driven data pipelines.
¢ Open-source macro libraries that solve common analytical challenges.



* Workshops and webinars that train analysts in macro fundamentals.

By studying Jansen’s work, readers gain a deeper appreciation for how macros can be leveraged to streamline
workflows, enforce coding standards, and improve overall data quality.

Getting Started: Basic Macro Syntax

Below is a quick refresher on the essential elements of SAS macro programming:

Macro Definition

Macros are defined using the %macro and %mend statements. The syntax is:

%macro macro_name(parameterl=defaultl, parameter2=default2);
/* Macro body */
%mend macro_name;

Parameters can be optional or required. If a parameter is omitted when the macro is called, SAS substitutes the
default value.

Macro Invocation

To call a macro, use the % symbol followed by the macro name and optional parameters:

%macro_name(parameterl=valuel, parameter2=value?2);

For example, a simple macro that prints a greeting might look like this:

%macro greet(hame=World);
%put Hello, &name!;

%mend greet;

%greet(name=Alice);

The output will be:

Hello, Alice!

Macro Variables and Symbol Resolution
SAS macros rely on two primary types of variables:

e Macro Variables — created with %let or %global and accessed with an ampersand (&amp;).
e Special Automatic Macro Variables — such as &sysdate or &sysfunc that provide system information.

Understanding the macro resolution order is critical for avoiding unexpected behavior. The resolution process
follows these steps:

1. Macro variable resolution.
2. Macro function evaluation.



3. Literal text substitution.

Lex Jansen frequently highlights pitfalls related to symbol resolution, such as inadvertently masking macro
variables with data step variables.

Building a Macro: A Step-by-Step Example

Let's walk through a practical macro that processes multiple datasets and generates summary statistics. This
example demonstrates parameterization, dynamic code generation, and error handling—all core macro concepts.

Scenario

You have a folder containing several CSV files that need to be:

e Imported into SAS.

¢ Cleaned of missing values.

e Aggregated by a key variable.
e Exported as SAS datasets.

Rather than writing separate code blocks for each file, we’ll create a macro to automate the process.

Macro Design
%macro process_files(file_list=, key_var=, out_folder=);
%if %length(&file_list) = 0 %then %do;
%put ERROR: No files specified in &file_list.;
%return;
%end;

/* Split the comma-separated list into individual file names */
%let n_files = %sysfunc(countw(&file_list, %ostr(,)));
%do i = 1 %to &n_files;

%let file = %scan(&file_list, &i, %str(,));

[* Import the CSV file */
proc import datafile="&file."
out=work.&file. _raw
dbms=csv
replace;
getnames=yes;
run;

/* Clean missing values */
data work.&file._clean;

set work.&file._raw;

if missing(&key_var) then delete;
run;

[* Aggregate by key variable */
proc means data=work.&file._clean noprint;



class &key var;
var _numeric_;
output out=work.&file._agg
mean=;
run;

[* Export aggregated data */
libname out "&out_folder";
data out.&file._agg;

set work.&file._agg;
run;

[* Clean up intermediate datasets */
proc datasets lib=work nolist;
delete &file._raw &file._clean &file._agg;
quit;
%end;
%mend process_files;

Usage example:

%process_files(
file_list=customerl.csv,customer2.csv,customer3.csyv,
key_var=customer_id,
out_folder=/folders/myfolders/aggregated

);

Lex Jansen often recommends adding %put statements to log progress, making debugging easier.

Adding Logging and Error Handling

Robust macros should log key steps and gracefully handle failures. Here's an enhanced version:

%macro process_files(file_list=, key var=, out_folder=);
%if %length(&file_list) = 0 %then %do;
%put ERROR: No files specified in &file_list.;
Y%return;
%end;

%put NOTE: Starting file processing at %sysfunc(datetime(), datetime20.);
%let n_files = %sysfunc(countw(&file_list, %str(,)));
%do i = 1 %to &n_files;

%let file = %scan(&file_list, &i, %str(,));

%put NOTE: Processing &file.;



[* Import the CSV file */

proc import datafile="&file."
out=work.&file. _raw
dbms=csv
replace;
getnames=yes;

run;

%if &SYSRC ne 0 %then %do;
%put ERROR: Import failed for &file.;
%goto next_file;

%end,;

/* Clean missing values */
data work.&file._clean;

set work.&file. _raw;

if missing(&key_var) then delete;
run;

[* Aggregate by key variable */
proc means data=work.&file._clean noprint;
class &key_var;
var _numeric_;
output out=work.&file._agg
mean=;
run;

[* Export aggregated data */
libname out "&out_folder";
data out.&file._agg;

set work.&file._agg;
run;

[* Clean up intermediate datasets */
proc datasets lib=work nolist;

delete &file._raw &file. clean &file._agg;
quit;

%next_file:
%end;
%put NOTE: Completed file processing at %sysfunc(datetime(), datetime20.);
%mend process_files;

With this structure, the macro logs each step, checks for errors after the import, and continues processing the next



file even if one fails.
Macro Functions and Advanced Features

Beyond simple parameter substitution, SAS macros offer powerful functions that enable complex logic. Lex
Jansen’s tutorials often dive deep into these functions to help users solve real-world problems.

Common Macro Functions

¢ %sysfunc — Executes SAS functions at compile time.

¢ %eval — Performs arithmetic and logical evaluations.

* %length — Returns the length of a string.

e %substr — Extracts a substring.

e 9%scan — Splits a string into words.

e 9%quote — Protects special characters.

* %superqg — Safely resolves macro variables without further resolution.

Example: Using %sysfunc to generate a date string:
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