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ABSTRACT  

PROC GATEWAY is a new procedure in SAS® Viya® that allows you to run code written in other programming 

languages directly from within SAS. We will show how GATEWAY can be used to integrate R and Python code in 

your SAS Programs, allowing you to take advantage of new open-source procedures to solve more complex coding 

tasks. We’ll also show you how to take advantage of Viya’s cloud capabilities to submit open-source programs in a 

way to take advantage of multi-threading, allowing you to really leverage large data or complex analyses. 

INTRODUCTION  
There have been a variety of ways to execute Open Source code languages in SAS.  PROC IML has allowed 

programmers to submit R code in SAS V9 since version 9.2, which came out at the latter part of 2010.  PROC Python 

has existed in the SAS Viya environment since version 4.  Both of these methods still work fine and will submit the 

code in a single-threaded execution engine.  The CAS Gateway Action set was added to Viya at the end of 2023 and 

allows you to submit code written in Python or R to the CAS serve and to be able to execute in a multi-threaded 

environment.  PROC Gateway was added to make it a bit simpler to interact with these CAS Action sets.  For this 

paper, we’ll start out looking at single threaded R environments and executing code without PROC IML.  All of the 

code we use will be available on a GitHub page, see end of paper for location. 

EXECUTING SINGLE THREADED R CODE 

UNDERSTANDING THE R ENVIRONMENT 

 

SAS allows you to have multiple R environments to which to submit code, and you can switch between them by 

changing the R_HOME option (provided to you by your administrator).  The code will look something like this: 

 

options set=R_HOME="/opt/sas/viya/home/sas-pyconfig/default_r/lib64/R"; 

Changing that path to a different one will point your code to a different R installation, and you can switch back and 

forth in a program.  When getting ready to run R code, it’s helpful to get an understanding of what version and what 

packages you have installed.  To do that, you can run code (Figure 1) to get a printout of versions and packages. 

 

 

Figure 1:  R Version and Package Checker 

 

The version on my environment is 4.3.3 and has 189 packages installed (Figure 2). 
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Figure 2: Version and Packages Output 

That code is handy, and it can be kept as a code snippet so it can easily be used to see what we are  working with.   

RUNNING R CODE IN PROC CAS WITH GATEWAY ACTIONS 

 

First up, we will call some R code that lives in an external file, using PROC CAS.  The code is just framework to run a 

specified model on data specified by the macro calls.  Figure 3 shows how to call the CAS Gateway action.  It is 

important to note that all data must be in CAS libraries; the gateway action cannot point to SAS 9 libraries on disk. 

 

Figure 3:  Calling R from a remote program via CAS gateway action 

 

Line 9 is how we pass values to the R program.  Line 11 identifies what type of code is being run, and line 13 is 

where we are specifying that we are running this single threaded.  We’ll revisit that later, but for smaller datasets and 

less complicated analytics, this is fine and works just like submitting this directly via PROC IML.  There are some 

configuration steps that would need to be done by your admin to use something other than single here, so we will not 

worry about that for now.  The output of the model will show up in the log file, as it would with PROC IML (Figure 4). 
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Figure 4:  Model Output is written to the SAS Log. 

 

The approach of having the R code live in a separate file is fine with long R programs, but during development or with 

smaller batches of code, it is helpful to have the R code right in the PROC CAS statement.  Figure 5 shows how to 

accomplish this. 

 

Figure 5:  Including the R code in the PROC CAS call. 

 

Lines 25 and 42 serve as the wrappers to the code block.  In line 25 we had to give the program a name, which is 

then referenced back in line 46 with the code= setting.  Also here, we added in a step in line 40 to write the model 

output to a table, so we could print it out with line 52 instead of having to examine the log file to see the results 

(Figure 6). 
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Figure 6:  Model results saved to a CAS data table and printed. 

 

RUNNING R CODE IN PROC GATEWAY 

 

PROC CAS is a very general way of interacting with CAS actions and can be a little hard to read.  Fortunately, we 

have Viya PROCS that make it easier to work with these actions, and PROC GATEWAY is set up to help us do just 

that.  Figure 7 shows how we would submit that code in a way that is easier to follow. 

 

Figure 7:  Submitting R Code via PROC GATEWAY 

 

The language used and threading type is right up in the PROC invocation on line 57.  Like PROC IML and PROC 

PYTHON, the code is encased in a submit block (lines 58 and 74).  This is a very clean way of submitting R code to 

the CAS server.  As with PROC CAS, all data must be read in from and written out to CAS datasets to execute 

properly. 

EXECTUING MULTI-THREADED R CODE 

CONFIGURATION CHANGES TO MOVE FROM SINGLE TO MULTI-THREAD 

 

The benefits of using CAS to multi thread your open-source programs is that the modifications to move from single 

threading to multi-threading are relatively simple. However, there are some mental hurdles to get over to ensure that 

the code executes as expected. This is because we are moving from linear code execution to the execution of the 

same code, at the same time, across multiple threads.  

 

There are two primary configurations for moving code from running in single thread to multiple threads; the change of 

SINGLE to NTHREADS and updating the dataset to have groupby and groupbyMode options set. Both changes can 

be seen below in Figures 8, 9, and 10, for both PROC GATEWAY and the CAS GATEWAY action.  

The NTHREADS configuration sets how many threads are created per node (Figure 8). So for the environment we 

ran this code in, there were 4 available nodes, and we set there to be 2 threads per node, so we had 8 total threads.  
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Figure 8: Threading Configuration Change for Single to Multi-Threading for PROC GATEWAY 

 

 

Figure 9: Threading Configuration Change for Single to Multi-Threading for GATEWAY Action 

 

 

The addition of the groupby and groupbyMode options (Figure 10) sets what data is going to be allocated to each 

thread. If no groupby variable is set then the data will still run in a single thread, regardless of if NTHREADS is set. 
When the groupby is set the data will only be distributed across as many threads as there are groups. In the example 

used in Figure 10, there are only two sex groups (Male and Female) in the Heart dataset, therefore there will only be 

two threads that will run with data; the rest of the available threads will run without data.  

 

Figure 10: PROC GATEWAY Data Configuration Change for Single to Multi-Threading 

CODE CHANGES WHEN MOVING FROM SINGLE TO MULTI-THREAD 

 

While the code Figure 8 could be run with the configuration changes for mulit-threading there would be errors 

produced in the log and so we have had make a few modifications when running it across threads. As noted in the 

previous section, when multi-threading there is a chance that there will be threads without data. By adding the if 

statement, seen in Figure 11 on line 64, these threads do not run code if the data passed to them is missing.  

The next change we made to the code was to deal with the fact that since the code is running concurrently,  the 

variable names need to be distinct or else we run the risk of overwriting the data from one thread to another. A 

solution for this can be seen in Figure 11 on lines 72 and 78. There we have added on a name change following the 

execution of the GLM model; the new name needed to be something dynamic and in this case we used the groupby 

variable names, Male and Female.  
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Figure 11: Submitting R Code via PROC GATEWAY using Multi-Threading 

 

  

The results from the code in Figure can be seen in Figure 12 below. Here we can see that we have been able to 

output which thread the code ran on, utilizing the built in variable gw$num_threads, which groupby variable is running 

in that thread (Male or Female) and the resulting model details. Since this is a small dataset the speed efficiencies of 

multi-threading are less pronounced, but as data sizes increase their benefit would be more noticeable. 

 

 

 

 

Figure 12: Log from Submitting R Code via PROC GATEWAY using Multi-Threading  

 



 
 

7 

CONCLUSION  
 

The gateway CAS action is a new and powerful way to submit Open-Source code in SAS Viya.  The easiest way to 

interact with this action is via PROC GATEWAY, which allows you to specify the language you are using, and if you 

want to run the code via single-threaded or multi-threaded processing. 
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