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Execu�ng R codes from SAS with Proc IML to exchange data and returning the results to the SAS screen is well
documented[4]. A less well-known free alterna�ve[1] is running R codes in batch (non-interac�ve) mode with this
“R.exe CMD BATCH [op�ons] infile [ou�ile]” command and this is key to the %CallR implementa�on. Like SAS
procedures, this method can return results in text and graphics to the SAS screen or save them to a file. Results can also
be in Text, RTF, PDF and HTML formats. These possibili�es enable SAS users to leverage R func�onali�es within their SAS
workflow as if they are like any other SAS procedures. 

SAS and R are powerful tools for data analysis and visualisa�ons, though their paradigms are different. By leveraging
their strengths together, it can, and will, boost produc�vity. This poster presents the key features and func�onali�es of 
%CallR. The selected examples show how the two languages are seamlessly interfaced. For further examples, refer to
the accompanying paper.

In SAS, macro func�ons can include data steps and
procedures. The DOSUBL func�on facilitates this
powerful feature. A surprising finding is that
DOSUBL also allows the usage of other languages.
Hence, we can u�lize many exis�ng R func�ons to
quickly turn them into SAS macro func�ons and this
is demonstrated here with just a few lines of code.
Note, instead of using these ready-made R func�ons,
you can, of course, write your own with R codes or
even mix them with SAS codes.

There are many func�onali�es from R packages that are not readily available in SAS. For example, these few lines of
code generate a rela�ve risk plot. So, using %callR, you can quickly customise this and alike into a library of SAS macros.

ggplot2 - a powerful and flexible data visualisa�on package based on the Grammar of Graphics.
forestploter - makes it easy to create publica�on-ready forest plots with great flexibility and customisa�on
gtsummary - create publica�on-ready summary and analy�c tables with minimal code

Here are a few more packages and there are many others that will add value to your SAS workflow.

Double programming is a common prac�ce for valida�ng
tables, figures and lis�ngs (TFLs) in a clinical trial study report.
To improve the efficiency of this process, we can harness the
already exis�ng func�ons from R packages such as {gtSummary},
{cards}, {Tplyr}, and {�dytlg} into our workflow, providing an
advantageous alterna�ve to wri�ng all code in SAS from scratch.

%macro Rfuns(fun);
%let rc=%sysfunc(dosubl(%nrstr(
  %callR(
    comment <- "customise your R code function here";
 &fun;
 ,rconsoleto = OUT
 ,rvarname   = rvalue);
)));
&rvalue
%mend;
* you can use already made R functions;
%put %Rfuns(mean(c(pi, 3.14)));
R>> [1] 3.140796

%let set1 = c('some', 'random', 'few', 'words');
%let set2 = c('some', 'many', 'none', 'few');
%put %Rfuns(base::intersect(&set1, &set2));
R>> [1] "some" "few"

%put %Rfuns(t.test(mtcars$mpg, mu = 0)$p.value);
R>> [1] 1.526151e-18

6.3 Using R to Validate TFLs

SAS provides these systask, x, %sysexec commands as well as the pipe method to run any executable file, while R can
run in batch mode. Together, these methods allow wri�ng and execu�ng R codes on the fly within SAS. Results from R
can return to the screen or further processed by SAS.

3.1 Running R Codes in Batch from SAS

data _null_; file "r_pgm.r"; <R statements>; put <R statements>; run;

1. filename proc_r pipe "R.exe CMD BATCH --vanilla –quiet r_pgm.r r_pgm.rlg";

   data _null_; infile proc_r; run;

2. systask command "R.exe CMD BATCH --vanilla --quiet r_pgm.r r_pgm.rlg" wait; 

3. x "R.exe CMD BATCH --vanilla --quiet r_pgm.r r_pgm.rlg";

4. %sysexec R.exe CMD BATCH --vanilla --quiet r_pgm.r r_pgm.rlg;

The integra�on of so�ware applica�ons within workflows is both desirable and o�en essen�al, as it enables the
combined strengths of these tools to increase produc�vity and gives be�er quality results. When it comes to leveraging 

R from within SAS, the licensed SAS/IML module is the commonly recognised solu�on. However, there exists a cost-free
alterna�ve. This technique was first introduced by Hollands[1] in the paper "SAS to R to SAS" and has since been
developed and explored by other contributors[3]. This presenta�on seeks to expand on this body of work by providing
addi�onal insights and demonstra�ng prac�cal applica�ons through %CallR, a SAS macro designed to facilitate seamless
interac�on with R.

%CallR
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6.2 Define SAS Macro Func�ons with R Codes

6.1 U�lising R Packages in SAS 

SAS SASSAS
Data Prepara�on Call R Packages Data Wrangling Proc Compare

%callR

SAS Enterprise Guide is a powerful, point-and-click Windows interface that provides access to the func�onality of SAS.
It has a modern Integrated Development Environment (IDE) for edi�ng and running SAS programs. Again, %CallR works
seamlessly via this IDE, as demonstrated by this purposeful example. That is interleaving R code with the SAS macro
language. The implementa�on of this concept makes the flow of genera�ng R scripts more natural and dynamic. 

5.3 SAS Enterprise Guide

SAS can be used to generate R codes dynamically on the 
fly, save them to a file, then source (execute) it by %callR.
Alterna�vely, this can be done inside the %callR call and
even using the SAS macro language is allowed, as shown
in the example in sec�on 5.3. This makes %callR highly 
flexible for interleaving the two languages.

Again, this is possible, using SAS to display the saved R graphics a�er execu�ng R codes as shown in this code snippet
from Hollands[1]. An alterna�ve is to use proc report instead of the put statement used in the Hollands example. 
ods html file='I:\Phuse2025\report.html' style=minimal
graph='I:\Phuse2025';
data _null_;
file print;
put "<img src='I:\Phuse2025\RRisk.png' border='0'>";
run;

ods escapechar='^';
ods rtf file='I:\Phuse2025\report.rtf' style=minimal;
data _null_; file print;
put "^s={preimage='I:\Phuse2025\RRisk.png'}";
run; ods _all_ close; ods listing;

3.2 Save and Sending R Graphics to the Screen

3.3 Generate R Codes with SAS on the Fly data _null_;
file "I:\Phuse2025\code.r";     
put "library (utils)";
put "df <- read.table(header = TRUE, text = '";  
put %sysfunc(quote(package  description)); 
put %sysfunc(quote("tidyverse:" "R Packages for Data Science"));
put %sysfunc(quote("sassy:" "R Packages to Make R Easier for Everyone"));
put %sysfunc(quote("pharmaverse:" "R packages for Clinical Trial Reporting"));
put "')";
run;

%callR(library(haven); source("I:/Phuse2025/code.r"); df;
      ,rconsoleto = PGM, srconsoleto = rresult1.rlg); 

data callR_image; image="RRisk.png"; run;
 
ods rtf path="I:\Phuse2025" file= "report.rtf" style=styles.monospace;
proc report data=callR_image nowindows style(report)=[outputwidth=100%]; 
   column image;
   define image / " " display style={just=center cellwidth=100%};
   compute image; call define(…); image = " "; endcomp;
run; 

For R graphics, %CallR has the displayF op�on to automa�cally
screen-display them in the chosen HTML, PDF and RTF formats,
provided that a Web browser, Adobe and Microso� Word are
installed. There is also the saveto op�on to save them to a file.

5.2 Graphics from R

Results in Text,
HTML,PDF and RTF 

=+
%callR

Screen
SAS

Files Storage
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Being able to execute R.EXE in batch mode is one possible way that SAS can interface with R, and there are several
published versions[3] of this implementa�on already. Here is the %callR interface. Refer to the examples in sec�on
5 and 6 for its usage.

%callR(pgmx                       /* R codes                                          */
      ,rpath       =              /* R.exe path                                       */
      ,rvarname    =              /* a variable name to store a value returned from R */
      ,rconsoleto  = PGM          /* the R console goes to PGM | LOG                  */
      ,srconsoleto =              /* save the R console to this file                  */
      ,displayG    =              /* display the graph                                */
      ,displayGF   = rtf          /* display graph format RTF | PDF | HTML            */
      ,justG       = center       /* justify the displayed graph center|left|right    */
      ,df2sas7bdat =              /* export R data frame to SAS dataset               */
      ,temploc     =              /* temporary storage folder                         */
      ,savegto     =              /* save graph to this location                      */
      ,savegname   =              /* saved graph name                                 */
      )

4 Interface

6 Applica�ons

7 Conclusion
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Interac�vity with data is a core aspect of sta�s�cal analysis and data science, so the immediate results returned to the
screen a�er code execu�on are absolutely necessary. Hence, %CallR was built with this important feature that captures 
text results from the R console and re-displays them to either the SAS LOG or OUTPUT screen. Two examples below
demonstrate this. The text results shown on the screens can also be saved by SAS with proc prin�o as per usual.

%CallR(mtcars) 

5.1 Text Returns to Screen from R Console

5 Screens Display and Saved

%CallR(house_data, ... , rconsoleto=log) 

proc printto new log="I:\Phuse2025\linreg.log"; run;
%callR(house_data <- data.frame(
  square_feet = c(1000, 1500, 2000, 2500, 3000),
  price = c(200000, 250000, 280000, 350000, 400000));
  model <- lm(price ~ square_feet, data = house_data);
  summary(model);
 ,rconsoleto  = LOG);
proc printto; run;

proc printto new file="I:\Phuse2025\mtcars.lst";
run;
%callR(mtcars, rconsoleto=out)
proc printto;
run;


