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ABSTRACT 

This presentation is  for users wishing to take advantage of the boost in processing speed for Base SAS programs that will 
execute in SAS Viya. The paper leverages the power of SAS Cloud Analytic Services (CAS) to access, manage, and 
manipulate in-memory tables. 
 
This presentation will attempt to answer three primary questions : 

1. What is New in SAS® Viya 
2. How is SAS®9 Different From SAS® Viya 
3. Where do I Integrate Existing SAS® Code in SAS® Viya 

INTRODUCTION  

SAS Viya is a cloud-enabled, in-memory 
analytics engine that provides quick, 
accurate and reliable analytical 
insights. The latest enhancement of 
the SAS platform, SAS Viya is an open, 
cloud-enabled, analytic runtime 
environment with a number of 
supporting services. One of those 
supporting services is SAS Cloud 
Analytic Services, or CAS. CAS provides 
a powerful in-memory engine that 
delivers blazing speed to accurately 
process your big data. It uses scalable, 
high-performance, multi-threaded 

algorithms to rapidly perform analytical processing on in-memory data of any size.. 

 

Terminology  
 
File is used to refer to the source data that is in a caslib’s data source. For a Caslib that uses a path-based data 
source, this is natural. For a Caslib that uses a database as a data source, the tables in the database are referred to 
as files. 
 
Table is used to refer to in-memory data. After a file (using the preceding definition) is loaded into the server, it is 
referred to as a table. 
 
CAS -  in Viya, SAS Cloud Analytic Services (CAS) is the star of the show, providing lightning-fast analytics of in-
memory data for SAS Visual Analytics and other software offerings. 
 
SPRE - Foundation SAS, the long-time workhorse of SAS analytics is also offered, referred to as the SAS 
Programming Runtime Environment (SPRE). SPRE provides a user interface and data processing environment for 
executing classic SAS program code. It offers the Foundation SAS software we're all familiar with, including Base 
SAS, SAS/ACCESS engines, , and more as well as the SAS Studio web application. 
 



2 

SECTION 1 WHAT’S NEW 

1.1 What’s New In SAS® Viya® 

 
 
What’s New – Cloud Enabled 
 
The big change is that Viya is cloud 
enabled. That means there’s a 
fundamental change in architecture. It is 
cloud enabled, allowing scalable, web-
based access for your data processing 
needs. 
 
 
 
 
 

 
 

What’s New – Data Sources 
 
 
In SAS Viya, you can access a variety of 
data sources. In addition to SAS tables, 
you can access data that is on-premises 
or in the cloud. Data can be in relational 
databases or unstructured data. Viya can 
also use other familiar file formats such 
as XML, JSON, CSV, or XLSX.  
 
 
 

 
 

 
 
SAS Viya includes several services and 
applications. Here are a few of these 
applications: 
 
SAS Drive for organizing, accessing all 
SAS content 
SAS Visual Analytics for web-based 
reporting and dashboards 
SAS Visual Data Mining and Machine 
Learning  
SAS Studio for writing and submitting 
SAS code 
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SAS Viya includes multiple servers to 
execute SAS code. The two primary 
servers are the SAS Compute Server and 
SAS Cloud Analytic Services, or CAS.  
Consider the SAS Compute Server as 
equivalent to the SAS®9 workspace server. 
Your familiar SAS®9 programs can be 
submitted as is to SAS Viya, and, by 
default, they'll run on the Compute Server. 
There's no need to learn new syntax to 
use the Compute Server.  
SAS Cloud Analytic Services is the high-
performance server that performs parallel 
processing on in-memory data.  

 
 

 
 
 This program will run on a COMPUTE 
server with no changes whatsoever. Will 
generate reports, all those tasks you were 
able to do before, still going to perform in 
VIYA. 
 
 
 
 
 
 

 
 
There are different ways to submit 
requests to CAS for in-memory parallel 
processing: 
1. One way is to use fairly familiar 
syntax with data steps and proc steps, but 
we call them, CAS- enabled steps that can 
actually go to CAS and process that in 
memory data. 
2. The other alternative to execute 
code in CAS is to actually speak CAS’s 
native language, which is what we call 
CASL. It looks a little different than our 
standard SAS syntax . 

 
 

 

 
 

 

Standard SAS code 
executes on the 

SAS Compute 
Server. 
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1.2 What Is CAS 

 

 This program is written to execute in 
CAS in order to take advantage of 
parallel processing of in-memory data in 
the DATA step and PROC MEANS. You 
will notice that the basic syntax is 
familiar. However, there are some new 
statements and steps used to direct 
processing in CAS.  

 

 

 

 

 

 

 

 Let's take a high-level look at how CAS 
works. When a program is submitted, it 
first goes to the CAS controller. The 
controller distributes the code and data 
to separate worker nodes. The nodes 
perform coordinated parallel processing 
on their portion of the data. This means 
that the nodes are executing the same 
action at the same time.    

 

 

 

 

 

 

 So essentially, we’re distributing the 
data & the work, the processes & then 
having the results come back from each 
node & basically collating it all back 
together. 
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1.3 Connect To CAS 

 

Let start with what we know about 
libraries. As a SAS programmer, you're 
familiar with SAS libraries and the 
LIBNAME statement. You might have a 
folder or directory on your local machine 
that contains various file types including 
SAS data sets, csv files, Microsoft Excel 
files, and more. In order to access the SAS 
data sets, you need to associate a SAS 
library with the folder. 

 

 
 
 
 

Libraries are also used in SAS Cloud 
Analytics Services, but they are called CAS 
libraries. The CAS library, or caslib, is the 
mechanism by which data is accessed in 
the SAS Viya environment.  At its simplest, 
a caslib is a container that has two main 
areas: 

1. An In-Memory Space where the 
processing takes place, and a Data Source.  

2. The data source might include SAS 
data sets, csv files, databases, and sashdat 
files.  
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SECTION 2 LOAD DATA TO A CASLIB AND PROCESS DATA IN CAS 

2.1 Session Scope Vs. Global Scope 

 
In-memory tables can have either session or global scope. So what's the difference between a session-scope table 
and a global-scope table? In-memory tables have session scope by default. A session-scope table is only accessible 
in the CAS session where it was created, and it's only visible to the user who created it  
 

A session-scope in-memory table only 
exists for the duration of the session. 
When the CAS session ends, the table is 
dropped. 
But what if you need to share data across 
your sessions, or with other users?  
You must create a  global-scope table if 
you need to share data.  A global-scope 
table is also called a promoted table.  You 
can promote a table when you load a file 
into memory or promote an in-memory 
session table. 
 
 
 
 

Files of any kind that are not mapped to 
the caslib are called “client-side” files. You 
load files into the in-memory space in CAS 
using your client software – in our case, 
we will use SAS and PROC CASUTIL 

 

 

 

 

 

You've started a CAS session and accessed 
a CAS library. CAS can only process data in 
its in-memory space, so your next step is 
to load your file into memory.  Source 
data files mapped to a caslib are referred 
to as “server-side” files. These files can be 
rapidly loaded into the caslib’s in-memory 
space for processing.  

To load a server-side file that's stored in 
the caslib's data source,  use the CASUTIL 
procedure LOAD statement with the 
CASDATA= option. 
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SECTION 3 MODIFYING SAS PROGRAMS TO RUN IN SAS VIYA 

3.1 Running a SAS Data Step in Base SAS vs. SAS Viya 

 

 

 

 

When a DATA step is executed in Base 
SAS, it runs in a single-thread on the 
SAS work space server.  Processing data 
in a single thread reads data 
sequentially, one row at a time.  

 

 

 

 

 

 

 

SAS Viya enables data to be divided and 
processed simultaneously on multiple-
threads. When a data step executes in 
CAS, each thread executes the program 
statements on its data, and returns the 
results to the controller. 
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3.2 IS CAS REALLY FASTER 

 

 

CAS and the Compute Server. each 
have their unique strengths. It 
depends on the size of your files and 
the nature of your code as to which 
steps leverage those strengths. It 
might be most efficient for your code 
to execute with a combination of the 
two servers. 

 

 

 

 

 

 

There's a certain amount of overhead 
processing that occurs when code runs 
in CAS.  

 

 

 

 

 

 

 

As you work in your Viya environment 
and consider writing or modifying 
programs to run in CAS, there are a few 
best practices to consider.  
• CAS generally outperforms the 
Compute Server if you have data 
sources larger than 50 GB,  
• steps that run for 30 minutes or 
longer,  
• PROCs that are computationally 
demanding, or DATA steps with 
extremely long or complex logic.  
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CONCLUSION 

This paper attempted to showcase the power of Viya and CAS from assigning libraries, to moving data and 
manipulating it. Performance benefits were highlighted so that the reader weighing options can perhaps begin to 
consider Viya for their daily data work.  
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