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Integrating SAS 9.4 and SAS Viya
When a new release of SAS software becomes available, users typically either continue running their current 
version of SAS software or they choose to upgrade and migrate to the new release. That changes with SAS 
Viya. With SAS Viya,customers are expected to continue running their current version of SAS software along 
with SAS Viya. This allows users to continue to benefit from all of the features, functionality, and investment in 
their current SAS deployment as well as to take advantage of the SAS Data Mining and Machine Learning 
algorithms and other new features of SAS Viya.

SAS/CONNECT as a Bridge between SAS 9.4 and SAS 
Viya

How can SAS 9.4 users integrate the SAS Viya platform with their existing SAS environments? They can use 
SAS/CONNECT to create a virtual bridge between the two environments.

SAS/CONNECT software is a SAS client/server toolset that provides the ability to manage, access, and process 
data in distributed and parallel SAS environments. As a client/server application, SAS/CONNECT links a SAS 
client session to a SAS server session. The terms client and server depict the relationship between two SAS 
sessions. The client session is the initial SAS session that creates and manages one or more server sessions. 
The server session can run either on the same computer as the client or on separate hardware, such as on a 
remote computer across a network. You can use SAS/CONNECT statements to create a software connection, or 
bridge, to facilitate interoperability between SAS 9 and SAS Viya environments. The connection enables 
features such as:

n transferring disk copies of data

n directly processing remote data sources and getting results back locally

n using local graphical user interfaces to process data sources remotely

n running multiple independent processes asynchronously



n combining resources from multiple computers to work in parallel

SAS/CONNECT becomes the bridge that enables you to move and share data and computing resources across 
environments. You can move data seamlessly and leverage the robust capabilities of SAS Viya from existing 
SAS 9 environments. You can continue to use your SAS 9 projects and custom code while accessing SAS Viya 
and its new analytic algorithms.

While working in the SAS Viya programming environment, you can access data in your SAS 9 environment and 
transfer it directly into memory in SAS Viya. SAS/CONNECT supports all SAS releases, so you can move and 
share data and computing resources between any SAS deployment and SAS Viya.

SAS/CONNECT Requirements

To use SAS/CONNECT with your SAS 9 and SAS Viya environments, it must be licensed in both environments. 
SAS 9.4 customers should check with their SAS software administrator: Many current SAS 9.4 customers 
already have licenses for SAS/CONNECT in their existing environments. SAS Visual Data Mining and Machine 
Learning in its default configuration on SAS Viya does not include licensing for the SAS/CONNECT utility. For 
such installations, SAS/CONNECT for SAS Viya needs to be licensed separately.

Encoding Compatibility between SAS/CONNECT Client 
and Server Sessions

To successfully use SAS/CONNECT programming services, the encodings of the client and server sessions 
must be compatible. In the SAS Viya environment, the default session encoding is UTF-8. In the 
SAS/CONNECT 9.4 server environments, the default session encoding is LATIN1. Transport data has an 
encoding family dependency, so the encodings of the client and server sessions should be compatible to ensure 
that the data is not corrupted during transmission. Compatible encodings share a common character set. For 
example, client and server sessions that each use the UTF-8 encoding should be compatible with each other.

If one session's encoding is not compatible with the other session's encoding, then SAS issues a note stating 
that data might not have been transmitted correctly. In this example, the SAS Viya client is signing on to a SAS 
9.4 system:

signon host.9650 user=&user pwd=&pwd 
NOTE: Remote signon to HOST.9650 commencing (SAS Release V.03.00M0P050516). 
NOTE: FIPS validated AES encryption is being used to protect network traffic. 
NOTE: The client session encoding utf-8 does not match the server session 
encoding latin1. This may produce errors when moving some character data. 
Search "SAS/CONNECT Encoding Compatibility" for details. 
NOTE: Unable to open SASUSER.PROFILE. WORK.PROFILE will be opened instead. 
NOTE: All profile changes will be lost at the end of the session. 
NOTE: Copyright(c) xxxx SAS Institute Inc., Cary, NC 27513-2414, U.S.A. 
NOTE: SAS (r) Proprietary Software Version 7 (TSmm.xxx) 
Licensed to SAS Institute Inc. Host Testing, Site 00000001. 
NOTE: Remote signon to HOST.9650 complete.

If one session is using UTF-8 and the other session has an unknown, or unsupported, encoding, an error occurs 
and the connection is not made.

Leveraging SAS 9.4 Solutions and SAS Viya

SAS Viya is designed to co-exist with SAS 9 and SAS 9.4 solutions. This design enables you to access the 
performance features of the SAS Viya environment from within familiar SAS 9.4 solution interfaces, projects, and 
SAS code.

Following are several examples of SAS 9.4 solutions that contain user interface features that you can use to 
issue SAS/CONNECT statements to bridge the SAS 9.4 and SAS Viya environments:
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SAS Enterprise Miner
From your SAS Enterprise Miner process flow diagram running on SAS 9.4, you can remotely submit SAS Data Mining 
and Machine Learning procedures to run in SAS Viya and then return the results to SAS 9.4 and integrate them into the 
SAS Enterprise Miner output.

SAS Model Manager
You can run SAS Data Mining and Machine Learning procedures and train models in your SAS Viya environment, and 
then upload the models and the models’ metadata to SAS 9.4. From SAS 9.4, you can remote submit code to register the 
SAS Viya created model and metadata in SAS Model Manager. You can use SAS Model Manager to manage both your 
SAS 9.4 models and your SAS Viya models. For example, you can use SAS Model Manager to deploy score code 
derived from both SAS 9.4 and SAS Viya models to a database.

SAS Data Integration Studio
You can use SAS Data Integration Studio on SAS 9.4 to perform tasks such as fetching data from multiple sources and 
preparing the data for mining. Then, you can use the Data Transfer node to upload the data table to SAS Viya and load it 
directly into memory.

SAS Enterprise Guide / SAS Add-In for Microsoft Office
You can use the custom code nodes in either of these products to upload or download data between the two 
environments. For example, you could remote submit code to SAS Viya for processing, and then return the 
computational results back to SAS Enterprise Guide on SAS 9.4.

SAS Studio
You can use the SAS Studio web interface to perform many programming actions in SAS Viya. For example, you could 
enter code in SAS Studio to access data in your SAS Viya environment, remotely submit SAS Viya procedures to run on 
the data, and then transfer the results data between the two environments.

SAS Stored Processes
You can save SAS/CONNECT SIGNON, RSUBMIT, UPLOAD, and DOWNLOAD statements as SAS Stored 
Processes, and then use the SAS Stored Processes as another way to bridge your SAS 9.4 and SAS Viya environments.

SAS Display Manager
You can use the SAS Display Manager (or SAS batch jobs launched using SAS Display Manager) as an interface to 
submit SAS/CONNECT SIGNON, RSUBMIT, UPLOAD, and DOWNLOAD statements to establish a bridge between 
your SAS 9.4 and SAS Viya environments.

Example Data Processing Tasks Enabled by the 
SAS/CONNECT Bridge

Here are some examples of typical data processing tasks that leverage performance by using SAS/CONNECT 
to utilize both SAS 9.4 and SAS Viya environments:

n You can connect from a SAS 9 environment to SAS Viya. For example, a SAS Enterprise Miner 14.1 user 
running on SAS 9.4 might create a process flow diagram that performs data preparation, visualization, and 
partitioning, and then uses a SAS Code node to transfer the partitioned input data into the SAS Viya 
environment for further processing in a massively parallel environment.

n You can use SAS Viya to complete processing instructions issued from within a SAS 9 solution. For example, 
a SAS Enterprise Guide process flow diagram might use a SAS Code node and SAS/CONNECT to transfer 
prepared input data sources to the SAS Viya environment. Data in the SAS Viya environment is processed 
according to the instructions submitted by the SAS 9 solution, while exploiting massive parallel processing 
when possible.

n You can connect from a SAS Viya environment to a SAS 9 environment. For example, the results and 
metadata from running a massively parallel modeling algorithm on a table in SAS Viya can be seamlessly 
loaded back into a SAS Enterprise Miner session running on SAS 9.4. The SAS Enterprise Miner process 
flow diagram transparently integrates the uploaded data from SAS Viya for results visualizations and further 
data mining operations in the SAS 9.4 environment.

3



n You can run multiple parallel SAS processes on a table within a single SAS Viya environment. By using the 
SASCMD sign-on feature of the SAS/CONNECT bridge, you can run multiple procedures or multiple DATA 
steps in parallel on a table that is loaded into SAS Viya memory.

Starting and Using SAS/CONNECT with SIGNON and 
RSUBMIT Statements

SAS/CONNECT is a toolset that can connect different SAS environments, enabling access to all of the SAS 
computing resources on your network. You can use any SAS 9.4 solution’s code interface to run 
SAS/CONNECT, including SAS solution program editors, SAS solution start-up (autoexec.sas) files, or built-in 
solution interfaces such as SAS Enterprise Miner’s SAS Code node or the User Submitted Code feature in SAS 
Data Integration Studio.

The following examples use SAS Studio to submit SAS/CONNECT statements to make a connection between 
SAS 9.4 and SAS Viya. When SAS Studio starts, it requests a SAS workspace server through the object 
spawner. A SAS/CONNECT spawner must also be running in both environments. When a SAS/CONNECT client 
uses a SIGNON statement, the SAS/CONNECT client contacts the SAS/CONNECT spawner. The 
SAS/CONNECT spawner then initiates a SAS/CONNECT server session in the remote environment. Once the 
server session is running in the remote environment, code can be submitted to the remote environment using 
RSUBMIT statements.

You use RSUBMIT statements to direct the execution of SAS programs to individual server sessions. A remote 
submit block is a collection of statements nested between RSUBMIT and ENDRSUBMIT commands. RSUBMIT 
blocks are executed in the remote environment session. When RSUBMIT block statements are executed in the 
remote environment, generated output and statement results are returned for display within the client session.

Verifying SAS/CONNECT between SAS 9.4 and SAS Viya

To verify connections between SAS 9.4 and SAS Viya, SAS/CONNECT must be licensed in both environments, 
and a SAS/CONNECT spawner must be running in any environment that will run a SAS/CONNECT server 
session. For example, you might have a Windows 2012 machine running SAS 9.4, with SAS Visual Analytics, 
SAS Visual Statistics, SAS Enterprise Miner, and SAS/CONNECT. Suppose the Windows machine is networked 
with a Red Hat 7.2 machine, running SAS Viya with SAS Visual Data Mining and Machine Learning and 
SAS/CONNECT.

The following diagram shows the key elements used for testing SAS/CONNECT between SAS 9.4 and SAS 
Viya. The multitude of various SAS 9.4 solution components are omitted for clarity. The SAS LASR Analytic 
Server is not used in testing. It is shown only to indicate its role as a functional predecessor for the SAS Cloud 
Analytics Services (CAS) Server.
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The following tests are suggested to confirm SAS/CONNECT functionality between a SAS 9 session and a SAS 
Viya session:

1 Test SAS/CONNECT within the SAS Viya machine

2 Test SAS/CONNECT from SAS 9.4 to SAS Viya, and upload data to the CAS server

3 Test SAS/CONNECT from SAS Viya to SAS 9.4, and download data to the CAS server.

Example Code to Test SAS/CONNECT within SAS Viya

Confirm that SAS/CONNECT works within an environment before relying on the connection to other 
environments. This example uses SAS Studio in SAS Viya to connect to the machine in SAS Viya that is hosting 
the SAS Visual Data Mining and Machine Learning environment.

When SAS Studio starts, it requests a SAS workspace server using the object spawner. Once started, the test 
code is executed in the workspace server, which in turn executes a SIGNON statement to invoke a 
SAS/CONNECT server. Once the SAS/CONNECT server is running, the code for the task to be performed is 
sent to the SAS/CONNECT server using RSUBMIT statements.

The following diagram shows the flow:
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/* Initial SAS/CONNECT session using SASCMD */

   signon myserver sascmd="!sascmd";
   rsubmit;

/* Display contents of CARS dataset in SAS/CONNECT */

   PROC CONTENTS data=sashelp.cars;
   run;

   data carssub ;
   set sashelp.cars ;
     if cylinders < 8 ;
    run;

/* Print subsetted results */

   PROC PRINT data=carssub;
    run;
   endrsubmit;
   signoff ;

The code simply performs a PROC CONTENTS to display the SASHELP.CARS data table, runs a DATA step to 
subset it, and then uses PROC PRINT to display the output data set. If the connection is successful, you see the 
following message in the SAS log on the SAS Viya machine.
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Sample Code to Test SAS/CONNECT from SAS 9.4 to SAS 
Viya

After confirming that SAS/CONNECT works within the SAS Viya environment, you can test across environments 
by submitting code from SAS 9.4 to the SAS Visual Data Mining and Machine Learning machine on SAS Viya. 
The code will load the data into SAS Cloud Analytic Services (CAS) and perform some basic data tasks.

This example uses SAS Studio in a SAS 9.4 environment. When SAS Studio starts, it requests a SAS 9.4 
workspace server using the object spawner. After the workspace server starts, it executes the test code and 
starts SAS/CONNECT client software. The SAS/CONNECT client in the SAS 9.4 environment submits a 
SIGNON statement to the SAS/CONNECT spawner in the SAS Viya environment, requesting a connection to 
the SAS Visual Data Mining and Machine Learning machine. Once the SAS/CONNECT server is running, a 
connection is established between machines in both environments. Code for the task to be performed is sent 
using RSUBMIT statements in an RSUBMIT block.

In this example, code submitted in an RSUBMIT block does the following:

n invokes the creation of a SAS Cloud Analytic Services (CAS) library through a CAS session

n uploads a table from SAS 9.4 into CAS memory

n performs basic analytic tasks on the CAS table.

n writes analytic output into CAS server memory.

The following diagram shows the servers that are involved and the initial flow of communications.

The example test code is as follows:

/* Create copy of HEART in SAS 9.4 WORK library */

   PROC COPY in=sashelp out=work ;
   SELECT heart ;
   run;

/* Initial SAS/CONNECT session in Viya with credentials */
/* Change <myHost.myDomain.com> and <port> below to the */
/* host and port of the SAS/CONNECT spawner             */
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   %let myserver=<myHost.myDomain.com> <port>;
   SIGNON myserver user=sasdemo passwd="myPassword";
   rsubmit;

/* Allocate CAS library named MYCAS as sasdemo */

   options casuser=sasdemo ;
   libname MYCAS CAS
     caslib=”CASUSER”
     host=”viyaserver01.race.sas.com” 
     port=5570 ;

/* Upload HEART dataset from SAS 9.4 WORK to CAS library */

   PROC UPLOAD data=heart
   out=mycas.heart94; 
   run;

/* Perform simple CAS analytics */

   PROC MDSUMMARY data=mycas.heart94 ;
     GROUPBY deathcause;
     VAR cholesterol systolic diastolic ;
   output out=mycas.heartsum94; 
   run;

/* Verify CAS datasets in CAS library */

   PROC DATASETS lib=mycas; 
   run;

   PROC PRINT data=mycas.heartsum94; run;
endrsubmit ;
signoff ;

The RSUBMIT code block creates a CAS library named MYCAS, and then it loads the SASHELP.HEART table 
into CAS memory. Next, PROC MDSUMMARY generates a basic statistical summary report from the CAS table. 
The PROC MDSUMMARY output is written into CAS server memory. Running PROC DATASETS verifies that 
the previous steps to load the data sets were successful.

This code example verifies that a SAS data set from the local workspace is loaded into CAS memory and that 
CAS procedures are running on the in-memory CAS table. The SAS log from the data load verifies the presence 
of the in-memory CAS table MYCAS.HEART.

Note: For clarity, the HEART data set was copied to the local WORK library.
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After the data is loaded into CAS, PROC MDSUMMARY generates simple statistical summaries for several 
variable fields in the table. The PROC MDSUMMARY results are returned to CAS memory.

Looking at the CAS library, you should see two data sets: one that was loaded to CAS (HEART) and one that 
was created by PROC MDSUMMARY, (HEARTSUM).

Viewing the Uploaded Data Set Using SAS Studio in SAS 
Viya

By default, you cannot use a SAS Studio session in SAS Viya to view the in-memory CAS table that you 
uploaded from the SAS 9.4 environment. This behavior is expected with in-memory CAS tables, and is related to 
the scope of the CAS session. The scope of the CAS session can be either global or session, with session 
defined as the default configuration.

Session-scope CAS library contents can be seen only by the session that added the CAS library. Global-scope 
CAS library contents can be seen and accessed by other sessions. To view the in-memory CAS table from the 
SAS Viya environment, add the PROMOTE= option to the PROC UPLOAD OUT= library specification that you 
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issued in the SAS 9.4 environment, and then refresh the CAS library in the SAS Viya environment. (A similar 
option is also available using PROC CASUTIL as well.)

The code for PROC UPLOAD (to enable viewing the in-memory CAS table with SAS Viya) would resemble the 
following:

PROC UPLOAD data=heart out=mycas.heart (promote=yes);       run;

Sample Code to Test SAS/CONNECT from SAS Viya to 
SAS 9.4

After confirming that SAS/CONNECT works across environments by submitting code from SAS 9.4 to the SAS 
Visual Data Mining and Machine Learning machine on SAS Viya, you can verify that the connection works in 
both directions by submitting code from SAS Viya to SAS 9.4.

This example uses SAS Studio in a SAS Viya environment. When SAS Studio starts, it requests a SAS Viya 
workspace server using the object spawner. After the workspace server starts, it executes the test code and 
starts SAS/CONNECT client software.

The SAS/CONNECT client in the SAS Viya environment submits a SIGNON statement to the SAS/CONNECT 
spawner in the SAS 9.4 environment, requesting a connection to the SAS/CONNECT server. Once the 
SAS/CONNECT server is running, a connection is established between machines in both environments.

The SAS Viya workspace server also allocates a CAS library in CAS. The CAS library can then download data 
directly from the SAS/CONNECT server in the SAS 9.4 environment. Code for the task to be performed is sent 
using RSUBMIT statements in an RSUBMIT block.

The following diagram shows the servers involved and the initial flow of communication:

The sample code for this test is as follows:

/* Allocate CAS library named MYCAS as sasdemo    */

   %let caslibname = mycas;
   LIBNAME &caslibname cas caslib=casuser;

/* Connect to SAS 9.4 server using credentials and */
/* rsubmit code so you can download the HEART data */
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/* set from the remote SASHELP                     */
/* Change <myHost.myDomain.com> and <port> below   */
/* to the host and port of the SAS/CONNECT spawner */

  %let myserver=<myHost.myDomain.com> <port>;
   SIGNON myserver user=sasdemo passwd="myPassword";
   rsubmit;

/* Download SASHELP.HEART dataset from SAS 9.4 host */
/* and save the table to memory in CAS library MYCAS */
/* Then use PROC CONTENTS to view the file in memory */

   PROC DOWNLOAD data=sashelp.heart out=mycas.heart94;
   run;
   endrsubmit;
   PROC CONTENTS data=mycas.heart94;

/* Create basic statistics using PROC MDSUMMARY and */
/* then save the summary output table to CAS memory */
/* as heartsum94.                                   */

   PROC MDSUMMARY data=mycas.heart94;
     GROUPBY deathcause;
     VAR cholesterol systolic diastolic;
     OUTPUT out=mycas.heartsum94; 
   run;

/* Use PROC DATASETS to view the saved tables residing */
/* in memory in the CAS library MYCAS.                 */

   PROC DATASETS lib=mycas;    run;
   signoff ;

In this test you see that you can load data from the SAS 9.4 environment into CAS memory in the SAS Viya 
environment as a table, and then perform some basic statistics on the table using a CAS-based procedure, 
MDSUMMARY. Once the data is loaded into CAS, it is available for in-memory analytics.

Note: The CAS library is local to the SAS Viya workspace server, as well as the analytic code that is executed 
on the in-memory CAS tables in the Viya environment. Code that is submitted to the SAS/CONNECT server in 
the SAS 9.4 environment using RSUBMIT executes in the SAS 9.4 environment.

The output of PROC DATASETS for the CAS library MYCAS displays both the original table that was copied into 
CAS memory (HEART94) as well as the summary table that was generated in CAS memory using PROC 
MDSUMMARY.
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These results indicate a successful use of SAS/CONNECT as a bridge between a SAS Viya environment and a 
SAS 9.4 environment.

SAS® and all other SAS Institute Inc. product or service names are registered trademarks or 
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