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SAS Essentials Track

Set of presentations for people new to SAS
Find others on the app

I'm presenting
1. How SAS Thinks
2. Introduction to DATA Step Programming
3. Introduction to SAS Procedures

There is a quiz at the end
 Does everybody have the quiz?
 The questions are in order
« Write down your answers as we go along
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What is SAS?

Originally stood for Statistical Analysis System
Since 1980s officially no longer an acronym
Pronounced “sass” not "S. A. S.”

Not to be confused with British Special Air Service

Better answers:
« Company named SAS Institute

« Family of software products
 Programming language @.

)
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What is the SAS language?

SAS is a fourth generation language with features for data
management, analysis, and reporting
Generations of computer languages

* First—binary

« Second—machine code

 Third—"high-level" languages such as C, Python

« Fourth—Dbuilt-in features for things like reporting

or data management
 Fifth—Artificial intelligence? —

One generation is not better than another )/
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A little ancient history

To put SAS in context:

 The first version of SAS software was written in
Fortran

« Then for a while SAS software was written in PL/I

« Starting in the early 80s SAS software was
completely rewritten in C

SAS continues to evolve, but is still written in C /\

Copyright 2026 Susan Slaughter 2



Susan says

This presentation is an overview
« Keep in mind that there are many exceptions

There are always at least 3 ways to do anything in SAS
 Don’t worry about it

SAS is a big language

* No one knows it all
SAS is a language of defaults
* Once you know what the default is, e

you can override it J/
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Ways to run SAS

You have a choice of modes and interfaces

Base SAS includes
« SAS windowing environment ("Display Manager”)

 SAS Enterprise Guide
« SAS Studio
« Batch

Other products have interfaces
« SAS Visual Analytics
« SAS Enterprise Miner j/’




Display Manager

Ways to run SAS

Enterprise Guide

-] SAS
File Edit View Tools Run Solutions Window Help

vl VM DERI8RALEBo DAl XOS
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PROC SGPLOT DATA = Olympic15

REG X = Year Y = Men;
LABEL Men = 'Time in Seconds’;

RUN;

Libraries  File Shortcuts
Writing HTML Body file: sashtml.htm
PROCEDURE SGPLOT used (Total process time):
N . real time 3.34 seconds
Favorite  ThisPC cpu time 0.67 seconds
Folders

00;
LOESS X = Year Y = Men / NOMARKERS CLM NOLEGCLM;

TITLE "Olynpic Times for Men's 1500 Meter Run”;

=11

EIPROC SGPLOT DATA = Olympicl500;
LOESS X = Year Y = Men / NOMARKERS CLM NOLEGCLM;
REG X = Year Y = Men;
LABEL Men = 'Time in Seconds';
TITLE "Olympic Times for Men's 1500 Meter Run";
RUN;

Output - (Unti Log - (Untitled)

©F Resuts @] Explorer

€9 Refresh | Disconnect

File Edit View Tasks Favorites Program Tools Help

»

SAS Enterprise Guide

Process Flow ~
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Results Viewer

Autosave complete
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Y% No profile selected | .

j G $AS Studio - Single User

File Edit View History Bookmarks Tools Help
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SAS Studio

4 Files and Folders
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Most Visited @ Getting Started 7 Avocet Solutions [f] WordPress N Netflix B Yahoo G Gmail _ B.Katie @ AnnMaria »
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1896 273 1906 246 19504 245 1906 252
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51924 234 1928 233 1932 231 1936 228
61960 216 1964 218 1968 215 1972 216
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1988 216 1992 220 1996 216 2000 212
RUN;

~

1908 243 1912 2
1948 230 1952 2
1976 219 1980 2
2004 214 2008 2

9 PROC SGPLOT DATA = Olympicl500;

) Tasks and Utilities

11 REG X = Year Y = Men;
12 LABEL Men = 'Time in Seconds';

» Snippets

» Libraries

14 RUN;

» File Shortcuts

10 LOESS X = Year Y = Men / NOMARKERS CLM NOLEGCLM;
13 TITLE "Olympic Times for Men's 1500 Meter Run";
v

< I >

Line 14, Column 5

@ Messages

User: Susan Slaughter




Ways to run SAS

Write Point-and-
programs? click?
(SAS writes
program)
Display Yes No
Manager
Enterprise Yes Yes
Guide
SAS Studio  Yes Yes
(sort of)
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Batch?

Yes
(sort of)

Yes

Yes
(sort of)

Other considerations

Traditional, still widely used
All operating systems

Easier to learn because fewer
features

Windows only
Harder to learn because more
features

Runs in a browser
SAS OnDemand for Academics
SAS Viya for Learners

e
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SAS Studio

Many different ways to get it

« SAS Studio (Single-User, Basic, and Enterprise versions)

 Runs in browser on your PC or server
« Install with Base SAS license
« SAS OnDemand for Academics
« Runs in browser online
« Zero footprint (nothing installed on your computer)
* Free for learning, non-commercial use only
« SAS Viya for Learners
« Runs in browser online
« Zero footprint (nothing installed on your computer)
 Free but must have university email address
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SAS data sets

Before SAS can use data, SAS must be able to read it

SAS data sets
* Traditional

« Used with SAS 9
 In Windows or UNIX directory see filename.sas7bdat

SAS Viya data sets
 New data format for CAS (Cloud Analytic Services)
« Massively parallel processing for big data /\%
« Code that works in Base SAS also works in Viya <
» Viya converts sas/bdat to filename.sashdat j/
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SAS data sets

SAS data sets are comprised of two parts
* Data
» Descriptor (makes SAS self-documenting)

When you run SAS programs, they are compiled and
then executed

« What does this have to do with SAS data sets?

» Descriptor is constructed during compilation /\
« Data are read during execution @,

)
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SAS data sets

Descriptor portion contains:

Information about data set
« Name of data set
« Date created
« Number of observations and variables

Information about variables
« Name of variable
« Type (character or numeric)
* Length (in bytes)
« Label (if any)
« Informat and format (if any)
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SAS data sets

SAS data sets are rectangular

« Records = rows = observations '
* Fields = columns = variables ?
= = 3
Two basic types of variables
Numeric Character
Numbers Letters, numerals, $#@!
Add, subtract Cannot add, subtract

Period (.) for missing Blank for missing

Some data values can be numeric or character

« Example: ID numbers
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ID

Name

Age Major

78374 Thomas 21
75638 | Kathy STA
78634 David 20 | ENG
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Dates in SAS

SAS date values are number of days since January 1, 1960

Date SAS date value
December 31, 1959 -1
January 1, 1960 0
January 1, 1961 366
September 1, 2026 24350

Stored as ordinary numeric data values
How many days old are you?
DaysOld = TodayDate - BirthDate;




Rules for SAS variable names

Display Manager
« Default uses system option VALIDVARNAME = V7
« Up to 32 characters long

« Start with letter or underscore
« Contain only letters, numerals, and underscores

Enterprise Guide and SAS Studio
« Default uses system option VALIDVARNAME = ANY

« Up to 32 characters long
« Start with any character
- Contain any character —-—

For maximum compatibility stick to V7 rules j/

Copyright 2026 Susan Slaughter



Rules for SAS variable names

Can be upper or lower case
« SAS doesn’t care
 Age, age, AGE and AgE all refer to same variable

« But SAS remembers the case of first occurrence of
variables and uses it for display and in output

e
)
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SAS data set names

SAS data set names always have two levels:
libref .membername

Libref

« SAS data library reference
« Specifies physical location (drive) or
virtual location (folder or directory)

Member name
* Individual data set in that library /\
Separated by a period ——

)
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Rules for SAS data set names

Libref and member name
« Start with letter or underscore
« Contain only letters, numerals, and underscores
 Libref can be up to 8 characters long
- Member name can be up to 32 characters long

Capitalization
 Not case sensitive on Windows

 Case sensitive on UNIX or Linux!
« SAS OnDemand for Academics runs on UNIX @.

)
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SAS data libraries

SAS comes with built-in data libraries including
« WORK

« Default if no library specified
 Temporary = erased when you exit SAS

« SASHELP

« Sample data sets, read-only
 Permanent = not erased

« SASUSER

« Library for your data sets, read-write
- Permanent = not erased @.
You can define your own SAS data libraries j/
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SAS data set names

students

One-level name

Library = WORK

Member name = students
Will be “temporary”

Will be erased by SAS

Real name WORK.students

MySASLib.students
Two-level name

Library = MySASLib
Member name = students
Will be “permanent”
Will not be erased by SAS

e
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SAS data libraries

Many ways to create permanent SAS data libraries
» Options depend on operating system and interface

LIBNAME statement always works
General form (on Windows):
LIBNAME libref 'drive:\directory-path';

Example:
LIBNAME mysaslib 'c:\MySASData';

e
)
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Getting data into SAS

There are many ways

« Type it in yourself
* Viewtable window in DM, Data Grid in EG

« DATA step with INPUT statement

« Import wizard

« PROC IMPORT

« SAS LIBNAME engines such as EXCEL
« SAS/ACCESS for files such as Oracle
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SAS programs

First rule of SAS programming
Every SAS statement ends with a semicolon;

No rules for formatting of code

 Upper or lowercase
» I use uppercase for keywords, mixed case for variables

 More than one statement per line

« Statements can continue on next line

. Any indention or none /\

 Can be completely unreadable—not recommended @*’

)
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D
SAS programs

Always include comments in your programs!

Two basic styles
* This 1s a comment;

/* This is another comment */

Comments might include
 YOUr name

« Date
- Purpose J\@‘
« Describe any non-obvious bits of code —




DATA step versus PROC step

Two basic parts of SAS programs

DATA step PROC step (or Procedure)
Begin with DATA statement Begin with PROC statement
Input and modify data Perform analysis or task
Create SAS data set Produce report

Flexibility of programming Like filling out a form

This is a simplification, but good guideline

Common mistake made by beginners is to use statements in %
wrong kind of step 2
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DATA step versus PROC step

A simple example:

DATA temps;
Fahrenheit = 68; } DATA

Celsius = (Fahrenheit - 32) * 0.5556; step
PROC PRINT DATA = temps; PROC
TITLE 'Temperature Conversions'; t
RUN; >tep

A step ends when SAS encounters a DATA, PROC,
RUN, QUIT, STOP or ABORT statement
Step end tells SAS to compile and execute that step @-

)
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Global SAS statements

Are not part of DATA or PROC steps
« Stay in effect until changed

* Only a few: OPTIONS, TITLE, FOOTNOTE, LIBNAME

OPTIONS NODATE;
TITLE 'Temperature Conversions';

DATA temps;
Fahrenheit = 68;
Celsius = (Fahrenheit - 32) * 0.5556;

PROC PRINT DATA = temps;
RUN;
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Global

DATA
step

PROC
step
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SAS logs

When you run SAS programs, you get SAS log with
« SAS statements that you submitted

* Error messages

* Program will not run!
« Usually syntax or spelling problem

« Warnings
« There may be a problem
* Notes

 Data sets read and created
« Number of observations and variables
« May indicate a problem =




SAS logs: Be sure to check!

1 DATA temps;

2 Fahrenheit = 68;
3 Celsius = (Fahrenheit - 32) * 0.5556;

NOTE: The data set WORK.TEMPS has 1 observations and 2 variables.
NOTE: DATA statement used (Total process time):

real time 0.01 seconds

cpu time 0.00 seconds

4 PROC PRIN DATA = temps;

ERROR: Procedure PRIN not found.

5 TITLE 'Temperature Conversions';
6 RUN;

NOTE: The SAS System stopped processing this step because of errors
NOTE: PROCEDURE PRIN used (Total process time):

real time 0.00 seconds
cpu time 0.00 seconds ?(;’
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DATA step’s built-in loop

DATA steps execute line-by-line and
observation-by-observation
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input data set DATA step output data set
observation 1 _C' line 1 observation 1
observation 2 line 2 observation 2
observation 3 C line 3 observation 3
line 4
line 5




Output Delivery System

ODS handles all procedure output
Output formats are called destinations

Many destinations
« HTML (default starting SAS 9.3)
« LISTING (text, default SAS 9.2 and earlier)
« EXCEL
« PDF
« RTF
« OUTPUT (SAS data set)
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Output Delivery System

How ODS thinks:

output object
Joe 9 7 8 Title Arial Test Scores
Max 10 6 8 | [varlfvarzfvar3|var4| [bold Name |S1|S2 |Mean
Kim 5 8 6.5[4 +[packground (JODS )|1 Joe |[9]7 |8.0
center title 2 Max 0|6 |8.0
3Km [5]|8 |65

data from table style output
procedure template template @_
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Quiz for
SAS Essentials I: How SAS Thinks

Does everyone have a copy of the quiz?
Answer the questions before proceeding.




Pop quiz

1) Officially, what do the letters SAS stand for?

Nothing

2) What three interfaces are included with Base SAS?
Display Manager, Enterprise Guide, and SAS Studio

3) SAS data sets are comprised of what two basic parts?
Data and descriptor portions
4) What are the two types of variables in SAS? ‘/\
N

Numeric and character 4)2
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Pop quiz

5) Someone tells you that the SAS date value for his
date of birth is 17. On what date was he born?

January 18, 1960

6) Is this a valid SAS variable name?
ABCDEFGHIJKLMNOPQRSTUVWXYZ

Yes

7) Which SAS data library is temporary? - \
WORK j/f




Pop quiz

8) Every SAS statement ends with what?
A semicolon;

9) What are the two basic parts of SAS programs?
DATA steps and PROC steps
10)What is the current default output format in SAS?

%




SAS Essentials I: How SAS Thinks

Next up SAS Essentials II:
Introduction to DATA Step Programming
Download this presentation from wuss.org

Susan Slaughter
susan@avocetsolutions.com
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