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ABSTRACT  

As clinical research organizations continue migrating analytical workloads to the cloud, they gain access 
to scalable, multi-threaded computing environments capable of accelerating processing across datasets 
of any size. This session explores a new generation of cloud-based SAS® procedures designed to take 
advantage of this modern architecture. We will examine how these procedures differ from their traditional 
SAS 9 counterparts, highlight performance and usability improvements, and discuss practical 
considerations for adopting them in real-world clinical analytics workflows. 

INTRODUCTION – CLOUD ARCHITECTURE 

Traditional SAS environments that utilize SAS 9 coding are generally designed to run on a single server, 
which has a fixed amount of processing power and memory, which limits analytical performance to those 
resources.  SAS 9 procs were designed to maximize the performance based on the idea of a single-
threaded compute context, be it a PC, a large core server, or even a grid.  HP PROCS like hpreg were an 
early step towards parallel processing by running across multiple cores or nodes in a grid environment, 
but their reach was not very far.  SAS Viya was designed for cloud-based distributed computing 
environments and dynamically distributes work across all available resources and can scale up and 
involve more resources when needed.  Because of this new architecture, there are a whole bunch of new 
procedures available to run jobs cloud natively.  This architecture consists of something called CAS 
actions, which are the cloud-native building blocks for analytics methods.  They are smaller and more 
focused than a PROC, and can be accessed by multiple languages, including SAS, R, Python, and even 
REST APIs.  For the purposes of this paper, we will focus on the CAS-enabled PROCS which  string 
together multiple CAS actions in the familiar language of SAS PROCS. 

 

EXAMPLE – MIXED MODELS 

The easiest way to think about this is with an example. Mixed modeling is a statistical methodology that 
looks at data with both fixed and random effects.  Fixed effects are factors of main interest that don’t 
change over time – think treatment group, dose, demographic groups.  Random effects account for 
variability between subjects or groups, like site.  They are often used to look at data over time where data 
is collected for a subject at multiple visits.  In clinical trials, they might be used to see how a clinical score 
changes over time.  These models are computationally intensive and can take a while to execute.  
Consider a dataset like in Figure 1.  In this case, we have created a dataset with repeated measures of 
students’ Math scores over time.  There is a variable for what Neighborhood these students live in and 
what school they attend, as well as some fixed values for those neighborhoods.   This particular dataset 
has 1000 schools, 5 neighborhoods in each, and looks at two students in each neighborhood over four 
quarters of school, for a total of 40000 records. 

 

Figure 2 shows the SAS 9 code that would be used to run this model.  The specifics of the results are not 
really important, what we are interested in is the compute time.  As you can see in Figure 3, this model 
took 7:28.71s to converge and produce results.  There is a lot of computing going on in a model like this, 
with many parameter estimates and a complex covariance structure must be computed.  In a single-
threaded architecture, this will take a while. 
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Figure 1:  Sample data suitable for a Mixed Model 

 

 

 

Figure 2:  PROC MIXED, a SAS 9 procedure. 

 

 

Figure 3:  PROC MIXED compute time 
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Now let’s see what happens when we run a model leveraging the cloud architecture available to us.  
Figure 4 shows how the new PROC LMIXED.  Note that in this case, the model structure and options are 
exactly the same as the non-CAS PROC.  This is not always the case, as the underlying algorithm is 
different, but for this specific example, the code structure was the same, and we also got the exact same 
results for the model. Again, this does not always happen, differences in the algorithms and differences in 
the options may lead to slight differences in decimal values of estimates.   

Figure 5 shows the impact of utilizing a cloud native method:  we dropped the compute time from roughly 
seven and a half minutes to less than one second. 

 

 

 

Figure 4:  PROC LMIXED 

 

Figure 5:  Multi-threaded compute time 

 

Note that in this instance, the dataset was in a SAS 9 work library, stored on file as a sas7bdat file.  For 
large data, performance can potentially be improved by having the dataset in memory (in a CAS library, 
for example), but the algorithms can run on data in either type of library.  The Viya compute engine will 
utilize the cloud no matter where the data is stored.  When data is in a CAS library, it will be spread 
across multiple nodes at random.  If the PROC has by-processing, the data will be spread across nodes 
according to the by-groups. 

 

OTHER PROCEDURES 

The SAS Viya Platform Programming Documentation page 
(https://helpcenter.unx.sas.com/test/doc/en/pgmsascdc/default/procs2actions/p0275qj00ns5pen16ijvuz8f
8j5k.htm) lists all of the SAS Procedures in SAS 9 that have an analogous CAS-enabled multi-threaded 
PROC, and is an immensely useful page (Figure 6).  As you can see, there are even CAS versions of the 
HP PROCS that will be even more optimized for the cloud. 

As an aside, a neat trick about a link to SAS documentation – if you change the version number in the 
URL to the word “default” as seen in green above, you will be taken to the most current version of the 
SAS document – this is very handy. 

https://helpcenter.unx.sas.com/test/doc/en/pgmsascdc/default/procs2actions/p0275qj00ns5pen16ijvuz8f8j5k.htm
https://helpcenter.unx.sas.com/test/doc/en/pgmsascdc/default/procs2actions/p0275qj00ns5pen16ijvuz8f8j5k.htm
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Figure 6:  Example of SAS Documentation 

 

LEVERAGING THE CLOUD FOR OPEN SOURCE 

We wrote a paper for PharmaSUG 2025 (AP-141) that shows how to leverage the cloud for Open-Source 
languages by using PROC GATEWAY.  We won’t rehash that whole paper here, but the important idea is 
that you can programmatically tell R code to run in multiple threads when running a model that would 
have a group-by approach.  In the paper we run a GLM where the model for the women’s group runs in 
one thread and the model for the men’s group runs in another (Figure 7). 

 

 

Figure 7:  Using PROC GATEWAY to multi-thread an R model 
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We had to manually identify the number of threads to use and explain how to group the activity onto the 
different threads, but this can be a significant upgrade in how you run R code on big data or with a 
computationally complex model, which is difficult to do with just R code.  Figure 8 shows that the model 
groups ran on different threads simultaneously. 

 

 

Figure 8:  Multi-threaded model execution results 

CONCLUSION  

Cloud-enabled architecture allows for new algorithms that can utilize multiple compute threads.  In SAS 
Viya, these analytical methods are called using CAS-Actions, which can be accessed via SAS Code, R or 
Python Code, or REST APIs.  To make things easier for SAS Programmers, we have made CAS-Enabled 
versions of commonly used PROCS that leverage the CAS-Actions in a familiar PROC Structure, allowing 
for significant time savings with computationally intensive algorithms and/or large data. 

RECOMMENDED READING  

• SAS Procedures and CAS-Enabled counterparts:  SAS Help Center: Procedures Listed 
Alphabetically 

• A New Gateway to Open Source in SAS Viya  (PharmaSUG 20245 Paper AP-141) 
https://www.lexjansen.com/pharmasug/2025/AP/PharmaSUG-2025-AP-141.pdf 

• Multithreading, Parallelism, Python, and SAS - SAS Support Communities – SAS Communities Blog 
Post by Ryan King, October 15, 2024. 
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