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Agenda

• What is and isn’t DS2?

• Introduction to the language

• Comparison of  Data Step code and DS2Code

• VDMML – a use case

• Demo
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Introduction to the Language
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DS2 Structure
Follows a structured-programming and object-oriented approach

• Begins with Proc DS2  

• Consists of a combination of

- Declare statements  to define variables

- Pre-defined methods

- User-defined methods

- The basic Methods…
- Init → runs once

- Run →multiple times

- Term → at end of processing
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Variable Types

• BIGINT, BIGINT (INT64)

• BINARY(n)

• DATE

• DECIMAL|NUMERIC(p,s)

• FLOAT

• NCHAR(n)

• NVARCHAR(n)

• REAL

• VARBINARY(n)

• INTEGER, INTEGER (INT32) 

• CHAR, CHAR(n)

• DOUBLE

• VARCHAR, VARCHAR(n)

• SMALLINT

• TINYINT

• TIME(p)

• TIMESTAMP(p)

PROC DS2 provides an extended list of data SAS® data types which allows for 
seamless interaction among SAS® and external databases.
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DS2 Method blocks
Pre-defined 

Block Identifiers Description Scope

Data 
Program

DATA …… 
ENDDATA

Basic method block for 
processing data

Variables declared at top of block and in a SET statement 
are global and included in the PDV
Global scope last for duration of program

Package PACKAGE ….. 
ENDPACKAGE

Combination of other data 
and method blocks to 
address a specific 
requirement

Variables declared at top of block and in a SET statement 
are global , they are not included in the PDV
Global scope last for duration of package

Thread 
Program

THREAD …… 
ENDTHREAD

Allows multiple processes 
to run in parallel

Variables declared at top of block and in a SET statement 
are global , unless explicitly dropped they are passed to 
the output
Global scope last for duration of package, but can be 
passed to the Data Program using the SET statement

Method METHOD ….. 
ENDMETHOD

Allows the user to create 
their own set of code for 
reuse

Sub block used within one of the above blocks, method 
name global in calling block, variable declared within block 
, local and only last for duration of method

Do Loop DO ….. END Not applicable
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Data Step versus DS2
Key highlights

Data step DS2

Code resides in Data step or proc Code resides in Methods blocks

Use Proc SQL to access data, 1 database 
per Proc

FedSQL embedded in Proc DS2 allowing 
access to multiple databases at the same 
time

No concept of variable scope Variables can be local or global

Character & numeric variables Ansi SQL data types – leading to better 
precision in calculations and fixed and 
variable length characters

Full comparison between data step and DS2 code can be found here

https://go.documentation.sas.com/?cdcId=pgmsascdc&cdcVersion=9.4_3.5&docsetId=ds2ref&docsetTarget=n0yp3l3ohcnz3kn1wuy8p5sl4r7d.htm&locale=en
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Initial Concepts

Proc DS2 to start the process

Variables being declared

Data Block being used to process data 
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Initial Concepts

‘Run’ method being used to process over each row

No explicit ‘INIT’ or ‘TERM’ methods used
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Method overview

• DS2 methods are like functions, procedures, subroutines, and the 
methods of object-oriented languages such as Java. 

• A method can be thought of as a module that contains a sequence of 
instructions to perform a specific task, enables you to break up a complex 
problem into smaller modules.

• 2 types of Methods:
• System methods

- Init → runs once a start of program

- Run → runs for each execution of the program

- Term → runs at the end of the program

- SetParms→ used in a data program to initialise values of parameters for a thread

- Not all methods have to be explicitly defined

• User-defined methods



Copyright  © SAS Inst itute  Inc.  A l l  r ights reserved.

User defined methods

Method ‘Greet’ defined

Only ‘INIT’ method used, single pass of program

Still within a data block

Method ‘Greet’ used
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Package  Block
Is a collection of methods and variables

• USER DEFINED PACKAGES 

• These are packages that you can use to store methods for any purpose. 

• These packages can be thought of as libraries of your methods. Any type of 
method can be saved in a package.

• Use the PACKAGE statement to store methods in a package

• PREDEFINED PACKAGES 

• SAS provides some predefined packages in DS2. 

• To use a package, a DS2 program, another package, or a thread 
instantiates the package and accesses its method

• Using the a  DECLARE statement or with the _NEW_ operator
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Pre Defined Packages

• FCMP – allows you to create your own functions for reuse

• SQLSTMT –FEDSQL access to external databases, not supported on CAS

• MATRIX - provides a powerful and flexible matrix programming capability not 
supported on CAS

• JSON - interface to create and parse JSON text

• Logger - interface with the SAS logging facility

• HTTP – constructs an HTTP client in order to access HTTP web servers

• Hash - efficient, convenient mechanism for quick data storage and retrieval

• Hash iterator

• PCRXFIND and PCRXREPLACE - provides a way to find a substring within a 
given string and replace a substring not supported on CAS

• TZ – process local & international data time values
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Package example
Code used to allow Python code to be called from within Viya

Main package defined and called pythonScore

Uses Pymas package user-defined, 
but provided with MM

Also uses Logger pre-defined package & instantiates 
it
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Package example
Code used to allow Python code to called from within SAS

Method score defined in the package

Uses dot notation to leverage the methods 
within the package…
→ useModule

→ appendSrcLine..

Instantiates the use of pymas package
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Pre Defined Packages

• FCMP – allows you to create your own functions for reuse

• SQLSTMT –FEDSQL access to external databases, not supported on CAS

• MATRIX - provides a powerful and flexible matrix programming capability not 
supported on CAS

• JSON - interface to create and parse JSON text

• Logger - interface with the SAS logging facility

• HTTP – constructs an HTTP client in order to access HTTP web servers

• Hash - efficient, convenient mechanism for quick data storage and retrieval

• Hash iterator

• PCRXFIND and PCRXREPLACE - provides a way to find a substring within a 
given string and replace a substring not supported on CAS

• TZ – process local & international data time values
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SQLSTMT Package

• Passes FedSQL statements to a DBMS for execution and accesses the 
result set returned by the DBMS. 

• DS2 would allow the use of data step code and FEDSQL code to be used in 
one pass of the data. for example

• SQL statement – create, joining 

• Data step to process afterwards
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SQLSTMT Example 
Package definition using SQLSTMT package within

SQLSTMT package declared

SQLSTMT package instantiated using _NEW_

Dot notation used to access package methods and 
populate data load
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Thread  Block

• Typically, DS2 code runs sequentially

• It is possible to run more than one process concurrently, using threaded 
processing. In threaded processing, each concurrently executing section 
of code is said to be running in a thread. DS2 threading works well both 
on a machine with multiple cores and within a massively parallel 
processing (MPP) database.

• A DS2 program processes input data and produces output data. A DS2 
program can run in two different ways: as a program and as a thread. 
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Initial Concepts
Our original program based on a data block

Proc DS2 to start the process

Variables being declared

Data Block being used to process data 
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Data processing using threads

Thread block defined

This block of code is identical to the original DS2 
data block program. 

Thread declared and instantiated

Thread called for each row of the table
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Example – Use case
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SAS Intelligent Decisioning uses DS2
Elements behind an ID decision flow for testing

Overall Decision 
flow

Create model 
package

Create rules 
package

Create decision 
flow package

Call Logger Methods … 

Call B_xxx rules 
package

Methods…

Call M_xx model 
package

Methods….

Create thread
Call decision 

package

Create data block
Use thread to 
score decision 

flow
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Simple Pipeline with Py and SAS
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Simple Pipeline with Py and SAS
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Simple Pipeline with Py and SAS
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Doc and links

• Full comparison between data step and DS2 code can be found here

• Proc DS2 reference

• Proc DS2 Programmer’s Guide

• Getting Started with PROC DS2 – LexJansen

• The %TSLIT macro

• High-Performance Data Manipulation with SAS DS2 (Mark Jordan)

https://go.documentation.sas.com/?cdcId=pgmsascdc&cdcVersion=9.4_3.5&docsetId=ds2ref&docsetTarget=n0yp3l3ohcnz3kn1wuy8p5sl4r7d.htm&locale=en
https://go.documentation.sas.com/doc/en/pgmsascdc/9.4_3.5/ds2ref/titlepage.htm
https://go.documentation.sas.com/doc/en/pgmsascdc/9.4_3.5/ds2pg/titlepage.htm
https://www.lexjansen.com/sesug/2019/SESUG2019_Paper-231_Final_PDF.pdf
https://go.documentation.sas.com/doc/en/pgmsascdc/9.4_3.5/lebaseutilref/n1phgnraoodvpln1bm941n44yq7q.htm
https://youtu.be/HP7tzXHxkt0
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Demo
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