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Big Data Econom
ics

SAS OPEN TIMELINE
Evolution of the analytics market

1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

Hadoop / Open EcosystemData Warehouse AppliancesRelational Databases / ERPs
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Using SAS/IML to Interact with R

• Send IML matrices and SAS data sets to R
• Submit R code in the IML script
• Return R results as IML matrices or SAS data sets
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• Leverage SAS advanced analytics in a easy-to-use GUI environment
• Leverage R & Python modeling packages from a SAS environment 
• Compare & Ensemble R, Python, and SAS models in one interface

Using SAS Enterprise Miner with Python and R
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• SAS Model Manager streamlines the steps 
of creating, managing, deploying, monitoring,
and operationalizing analytic models

• Can accept R & Python models

Using SAS Model Manager to Organize R and Python

• Tr ack models over time

• Automated retraining

• Sending automated e-mail alerts
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PROC LUA

proc lua; 
submit; 

local fish=sas.read_ds("sashelp.fish") 
print("fish=", table.tostring(fish)) 

endsubmit; 
run;

• PROC LUA lets you submit Lua code from within a SAS program 
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Calling Code and Exchanging Data and Results
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SASPy

• Provides Python APIs to the SAS system

• Run SAS code from Python

• Run analytics from Python using 
object-oriented methods

• Can transfer between SAS data sets 
and Pandas data frames
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SASPy
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SASPy
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Viewing the SAS Code Behind SASPy
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SASPy Available on GitHub



C o m p a n y  C o n f id e n t ial  – Fo r  In t er n a l  Use  O n ly
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Visual Interfaces

Programming Interfaces

API Interfaces

MULTIPLE INTERFACES, SINGLE CODE BASE
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Customer-written 
code

The SAS 9.4 platform

SAS 9.4 products and UIs

SAS 9.4

Metadata (WIP)-based mid-tier

MVA 
runtime

• Support for any analytics 
use case

• Broad and extensive 
customer base in production

• Modernization needed to 
adapt to changing 
technology, business trends

LASR / 
HPA 

runtimes

ESP 
runtime

In-
database 
runtime



C o p y r ig h t  ©  S AS  In s t i tu t e  In c.  A l l  r i g h ts  r e se r ve d .

SAS Viya products 
and UIs

Customer-
written code

SAS Viya

CAS runtime

Prior to 9.4M5  architecture

SAS/CONNECT

Microservices-based mid-tier

Viya MVA 
runtime

(limited 
functionality)

Customer-written 
codeSAS 9.4 products and UIs

SAS 9.4

Metadata (WIP)-based mid-tier

MVA 
runtime

LASR / 
HPA 

runtimes

ESP 
runtime

In-
database 
runtime

SAS/CONNECT “bridge” to 
SAS Viya
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SAS Viya products and UIs

SAS Viya

CAS 
runtime

Today’s architecture

Microservices-based mid-tier

SAS 9.4 products and UIs

SAS 9.4 M5

Metadata (WIP)-based mid-tier

LASR / 
HPA 

runtimes

MVA runtime
(full functionality)

MVA can call CAS 
directly, no bridge 

needed

Customer-written 
code

ESP 
runtime

In-
database 
runtime
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The SAS Platform – Projected Architecture

MVA 
runtime

Services-based mid-tier

CAS 
runtime

• Single platform blending v9, 
Viya features

• Support for pre-existing 9.4, 
Viya-based code

• Support for single, multi-user 
scenarios (multi-tenant)

• Simplified, updatable 
deployment

• Elastic, fault-tolerant operation

Customer-written codeSAS products and UIs

In-
database 
runtime

ESP
runtime 
(in-stream or 

on-device)

SAS platform
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Workers

Controller
APIs

SAS Viya
APIs
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Workers

Controller

proc print data = hmeq (obs = 10);

run;

df = s.CASTable(‘hmeq’)

df.head(10)

df <- defCasTable(s, ‘hmeq’)

head(df, 10)

[table.fetch] 
table.name = “hmeq”
from = 1 to = 10 

Translated Command

An Example

APIs

SAS Viya



C o p y r ig h t  ©  S AS  In s t i tu t e  In c.  A l l  r i g h ts  r e se r ve d .

Simple CAS Actions Example

loadtable/path="datasources/cars.csv" 
importOptions={fileType="csv"},
caslib="CASTestTmp";

run;

histogram result=hist_result/nBins=1
table={name="datasources.CARS“
caslib="CASTestTmp“
varList={{name="sales"}}};

run;
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CAS Actions Hierarchies

Action Sets

Actions

Parameters

Options
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PROC versus CAS Action
proc factmac data=mycas.movlens nfactors=10 learnstep=0.15          

maxiter=20  outmodel=mycas.factors; 
input userid itemid /level=nominal;
target rating /level=interval;
output out=mycas.out1 copyvars=(userid itemid rating);

run;

proc cas; 
action factmac result=R / table={name="movlens"},      
outModel={name="factors_out", replace=true},           
inputs={"userid", "itemid"},                           
nominals={"userid", "itemid"},                         
target="rating",                                       
maxIter=20, nFactors=10, learnStep=0.15,               
output={casout={name="score_out", replace="TRUE"},     
copyvars={"userid","itemid","rating"}};

run;
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Cloud Analytic Services Language (CASL) 
• CASL is the language specification that enables you to access the CAS 

server.
• Designed to offer easy access to SAS Viya functionality 
• Modeled after DATA step and IML
• Available via PROC CAS
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CASL Example – Expression Parser

print "MRSP[1] (expression ) = " 
findtable( fetch{table={name="carssashelp"}})[1,"MSRP"];
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CASL Example – Broken Down
proc cas; 

fetch result=f / table={name="carssashelp"}; 
table1 = findtable(f); 
print ; 
print "MRSP[1] (raw data) = " table1[1,"MSRP"]; 
print "MRSP[1] (sorted) = " sort(table1,"MSRP")[1,"MSRP"]; 
print "MRSP[1] (expression ) = " 

findtable( fetch{table={name="carssashelp"}})[1,"MSRP"]; 
row = table1[1]; 
print; 
print "print the row"; 
print; 
print row;

run;
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CASL Example – Broken Down
proc cas; 

fetch result=f / table={name="carssashelp"}; 
table1 = findtable(f); 
print ; 
print "MRSP[1] (raw data) = " table1[1,"MSRP"]; 
print "MRSP[1] (sorted) = " sort(table1,"MSRP")[1,"MSRP"]; 
print "MRSP[1] (expression ) = " 

findtable( fetch{table={name="carssashelp"}})[1,"MSRP"]; 
row = table1[1]; 
print; 
print "print the row"; 
print; 
print row;

run;

Get the 1st 20 rows of 
carsashelp
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CASL Example – Broken Down
proc cas; 

fetch result=f / table={name="carssashelp"}; 
table1 = findtable(f); 
print ; 
print "MRSP[1] (raw data) = " table1[1,"MSRP"]; 
print "MRSP[1] (sorted) = " sort(table1,"MSRP")[1,"MSRP"]; 
print "MRSP[1] (expression ) = " 

findtable( fetch{table={name="carssashelp"}})[1,"MSRP"]; 
row = table1[1]; 
print; 
print "print the row"; 
print; 
print row;

run;

Print the value at row 
1, column MSRP
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CASL Example – Broken Down
proc cas; 

fetch result=f / table={name="carssashelp"}; 
table1 = findtable(f); 
print ; 
print "MRSP[1] (raw data) = " table1[1,"MSRP"]; 
print "MRSP[1] (sorted) = " sort(table1,"MSRP")[1,"MSRP"]; 
print "MRSP[1] (expression ) = " 

findtable( fetch{table={name="carssashelp"}})[1,"MSRP"]; 
row = table1[1]; 
print; 
print "print the row"; 
print; 
print row;

run;

Nest the action and 
function calls to get 
the same result
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CASL Example – DO Loop
/* list files in caslib path */
table.fileinfo result=fileresult / caslib="&mycaslib" ;
run;
describe(fileresult);
filelist=findtable(fileresult);

/* loop files in caslib path and load them into CAS */
do cvalue over filelist;

print (cvalue.name);
/* drop the table if it is in memory */
table.droptable / caslib="&mycaslib" name=scan(cvalue.name,1,".")     

quiet=true;
table.loadtable / caslib="&mycaslib" path=cvalue.name 

casout={name=scan(cvalue.name,1,".")}
promote=true;

end;
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CASL Example – DO Loop
/* list files in caslib path */
table.fileinfo result=fileresult / caslib="&mycaslib" ;
run;
describe(fileresult);
filelist=findtable(fileresult);

/* loop files in caslib path and load them into CAS */
do cvalue over filelist;

print (cvalue.name);
/* drop the table if it is in memory */
table.droptable / caslib="&mycaslib" name=scan(cvalue.name,1,".")     

quiet=true;
table.loadtable / caslib="&mycaslib" path=cvalue.name 

casout={name=scan(cvalue.name,1,".")}
promote=true;

end;

Get a list of all files in 
the path
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CASL Example – DO Loop
/* list files in caslib path */
table.fileinfo result=fileresult / caslib="&mycaslib" ;
run;
describe(fileresult);
filelist=findtable(fileresult);

/* loop files in caslib path and load them into CAS */
do cvalue over filelist;

print (cvalue.name);
/* drop the table if it is in memory */
table.droptable / caslib="&mycaslib" name=scan(cvalue.name,1,".")     

quiet=true;
table.loadtable / caslib="&mycaslib" path=cvalue.name 

casout={name=scan(cvalue.name,1,".")}
promote=true;

end;

Dynamically load to 
CAS all the tables 
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SAS Viya
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SAS Scripting Wrapper for Analytics Transfer (SWAT)

• SWAT packages are available for Python, R and Lua free on GitHub or 
developer.sas.com.

• Download and install SWAT, connect to a CAS server, then write code to 
drive CAS actions.

• The SWAT package mimics much of the APIs of the native packages 
making it an easy addition for programmers familiar these languages.
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SAS code
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SAS code
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An Example Flow for Python SWAT Interface to CAS

Import Packages

CAS Session and CAS Data 
Load

Import CAS Action Sets

Use CAS Action Sets for 
Printing and Cardinality

Use Python to Plot 
Resulting Tables
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SWAT Python
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SWAT Python
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SWAT Python
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SWAT Python
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SWAT Python
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Pipefitter

• Python API for developing pipelines for data transformation and model 
fitting

• Works with SAS 9.4 or SAS Viya
• Uses Python SWAT and SASpy under the covers
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Pipefitter Available on GitHub
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Communities
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https://github.com/sassoftware
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developer.sas.com
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