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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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DATA step versus PROC step
Two basic parts of SAS programs
DATA step PROC step
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

Susan says: This is a simplification
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SAS Procedures
In SAS has over 230 procedures 
Base SAS alone has 66 procedures
Procedures perform many tasks

• Reporting
• Statistical analysis
• Econometric / Time series
• Graphics
• Utilities
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SAS Procedures
I will focus on sorting and reporting
• PROC CONTENTS
• PROC SORT
• PROC FORMAT
• PROC PRINT
• PROC FREQ
• PROC MEANS
• PROC SQL
• PROC SGPLOT
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SAS Procedures
Every procedure is different, but there are similarities

DATA= option in PROC statement
Example:
PROC PRINT DATA = students;

If you don’t specify DATA=, SAS uses most recently 
created data set
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SAS Procedures
Most procedures use these statements

• TITLE
• FOOTNOTE
• LABEL
• WHERE
• BY
• FORMAT
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TITLE statements
Can have up to 10 titles
TITLE 'This is a title';
TITLE2 'This is another title';
TITLE10 'Yet another title';

TITLE statements are global
• Stay in effect until you submit a new TITLE statement

To cancel, submit a null TITLE statement
TITLE;
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FOOTNOTE statements
Can have up to 10 footnotes
FOOTNOTE 'This is a footnote';
FOOTNOTE2 'This is another footnote';
FOOTNOTE10 'Yet another footnote';

FOOTNOTE statements are global
• Stay in effect until you submit a new FOOTNOTE statement

To cancel, submit a null FOOTNOTE statement
FOOTNOTE;
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LABEL statements
LABEL statements apply labels to variables
Labels are useful when variable names are too short
General form:
LABEL variable-1 = 'label' variable-2 = 'label';

Example:
LABEL Bdate = 'Birthdate' age = 'Age';

In a DATA step, labels are saved in data set
In a PROC step, labels apply only to that procedure 
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WHERE statements
Tells SAS to use a subset of data set
• Similar but not same as subsetting IF!
• Can use in PROC step

General form:
WHERE condition;

Examples:
WHERE Age >= 21;
WHERE Name = 'Wong';
WHERE Name = 'Wong' AND Age >= 21;
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Data for examples
* Input student enrollment data;
DATA students;
   INPUT ID $ Name $ AmtPaid Course $ New;
   DATALINES;
78374 Adam    350.00 597 1
75638 Michele 525.00 221 1
78634 Jacob   625.00 221 0
28746 .          .   597 2
58743 Zina    250.00 435 0
45378 Amy     250.00 435 0
87463 Angela  525.00 221 1
46732 Trevor  450.00 597 0
23867 Michael 450.00 597 0
   ;
RUN;
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PROC CONTENTS
SAS data sets have two portions
• data
• descriptor

PROC CONTENTS produces report of descriptor information
Example:
PROC CONTENTS DATA = students;
RUN;

Copyright 2026 Susan J. Slaughter



PROC CONTENTS
The SAS System

The CONTENTS Procedure
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Data Set Name WORK.STUDENTS Observations 9

Member Type DATA Variables 5

Engine V9 Indexes 0

Created 08/06/2026 15:53:14 Observation Length 40

Last Modified 08/06/2026 15:53:14 Deleted Observations 0

Protection Compressed NO

Data Set Type Sorted NO

Label
Data Representation WINDOWS_64

Encoding wlatin1  Western (Windows)



PROC CONTENTS
The SAS System

The CONTENTS Procedure
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Engine/Host Dependent Information
Data Set Page Size 65536

Number of Data Set Pages 1

First Data Page 1

Max Obs per Page 1632

Obs in First Data Page 9

Number of Data Set Repairs 0

ExtendObsCounter YES

Filename C:\Users\Slaughter\Documents\My SAS Files\9.4\students.sas7bdat

Release Created 9.0401M3

Host Created X64_8HOME



PROC CONTENTS
The SAS System

The CONTENTS Procedure
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Alphabetic List of Variables and Attributes

# Variable Type Len
3 AmtPaid Num 8

4 Course Char 8

1 ID Char 8

2 Name Char 8

5 New Num 8



PROC SORT
General form:

PROC SORT DATA = data-set-1 OUT = data-set-2;
   BY variable-1 variable-2 … variable-n;

If no OUT= then replaces data set
Default order ascending
To reverse use DESCENDING option

   BY DESCENDING variable;

Missing is always smallest 
 (first in ascending order)
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PROC SORT
Example:
PROC SORT DATA = students OUT = studentsort;
   BY Course Name;
RUN;
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PROC SORT
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Always check the SAS log!
76   PROC SORT DATA = students OUT = studentsort;
77      BY Course Name;
78   RUN;

NOTE: There were 9 observations read from the data set WORK.STUDENTS.
NOTE: The data set WORK.STUDENTSORT has 9 observations and 5 variables.
NOTE: PROCEDURE SORT used (Total process time):
      real time           0.03 seconds
      cpu time            0.01 seconds



SAS Formats
Formats tell SAS how to display variables
SAS has 100s of built-in formats

                 General form   Data Format    Result
Character   $formatw.    alaska $UPCASE6. ALASKA
Numeric     formatw.d    1000   COMMA8.2  1,000.00
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FORMAT statements
FORMAT statements apply formats to variables
General form:
FORMAT var-list format. var-list format.;

Example:
FORMAT Price DOLLAR8.2 Date MMDDYY10.;

In a DATA step, formats are saved in data set
In a PROC step, formats apply only to that 
 procedure 
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PROC FORMAT
Create your own “user-defined” formats
General form:
PROC FORMAT;
   VALUE name range-1 = 'formatted-text-1'
              range-2 = 'formatted-text-2'
              range-n = 'formatted-text-n';

Example:
PROC FORMAT;
   VALUE newstu 1 = 'yes'
                0 = 'no'
            OTHER = '?';
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PROC PRINT
Produces detail reports
General form:

PROC PRINT options;
   VAR variable-list;

Options for PROC PRINT statement:
NOOBS removes observation numbers
LABEL use labels instead of variable names

Optional statement:
SUM variable-list; prints sums
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PROC PRINT
Example:

PROC PRINT DATA = studentsort;
   VAR Course Name ID New AmtPaid;
RUN;
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Obs Course Name ID New AmtPaid
1 221 Angela 87463 1 525

2 221 Jacob 78634 0 625

3 221 Michele 75638 1 525

4 435 Amy 45378 0 250

5 435 Zina 58743 0 250

6 597 28746 2 .

7 597 Adam 78374 1 350

8 597 Michael 23867 0 450

9 597 Trevor 46732 0 450

The SAS System



PROC PRINT
Example:
PROC PRINT DATA = studentsort            ;
   VAR Course Name ID New AmtPaid;
   WHERE AmtPaid NE .;
   SUM AmtPaid;
   TITLE 'Fall Quarter Registrations';
   FOOTNOTE 'Paid registrations only';
   LABEL AmtPaid = 'Amount Paid' 
      ID = 'Student ID' New = 'New Student';
   FORMAT AmtPaid DOLLAR9.2 New newstu.;
RUN;
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LABEL NOOBS



PROC PRINT
Fall Quarter Registrations

Paid registrations only
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Course Name Student ID New Student Amount Paid

221 Angela 87463 yes $525.00

221 Jacob 78634 no $625.00

221 Michele 75638 yes $525.00

435 Amy 45378 no $250.00

435 Zina 58743 no $250.00

597 Adam 78374 yes $350.00

597 Michael 23867 no $450.00

597 Trevor 46732 no $450.00

$3,425.00



PROC FREQ
Produces frequencies/cross-tabulations/counts
General form:
PROC FREQ;
   TABLES variable-combinations / options;

Options for TABLES statement:
LIST Prints results as a list rather than a table
MISSING Includes missing values in tabulations
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PROC FREQ
Example:
PROC FREQ DATA = students;
   TABLES Course * New;
RUN;
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Table of Course by New

Course New

Frequency
Percent
Row Pct
Col Pct

0 1 2 Total

221 1
11.11
33.33
20.00

2
22.22
66.67
66.67

0
0.00
0.00
0.00

3
33.33

435 2
22.22
100.0

0
40.00

0
0.00
0.00
0.00

0
0.00
0.00
0.00

2
22.22

597 2
22.22
50.00
40.00

1
11.11
25.00
33.33

1
11.11
25.00
100.00

4
44.44

Total 5
55.56

3
33.33

1
11.11

9
100.0

0

The SAS System
The FREQ Procedure



PROC FREQ
Example:
PROC FREQ DATA = students;
   TABLES Course * New       ;
   WHERE AmtPaid NE .;
   TITLE 'Fall Quarter Registrations';
   FOOTNOTE 'Paid registrations only';
   FORMAT New newstu.;
RUN;
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PROC FREQ
Fall Quarter Registrations

The FREQ Procedure

Paid registrations only
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Course New Frequency Percent
Cumulative
Frequency

Cumulative
Percent

221 no 1 12.50 1 12.50

221 yes 2 25.00 3 37.50

435 no 2 25.00 5 62.50

597 no 2 25.00 7 87.50

597 yes 1 12.50 8 100.00



PROC MEANS
Produces descriptive summary statistics
• Often used to output summary data sets
• Alias for PROC SUMMARY

General form:
PROC MEANS options;
   VAR variable-list;

Optional statement:
CLASS variable-list; Like BY, data can be unsorted

Options for PROC MEANS statement:
MISSING, MAX, MIN, MEAN, MEDIAN, MODE, N, 
SUM, MAXDEC = n(number decimal places)
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PROC MEANS
Example:
PROC MEANS DATA = students;
   VAR AmtPaid;
RUN;
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Analysis Variable : AmtPaid
N Mean Std Dev Minimum Maximum
8 428.1250000 135.2494389 250.0000000 625.0000000

The SAS System
The MEANS Procedure



PROC MEANS
Example:
PROC MEANS DATA = students           

                                 ;
   VAR AmtPaid;
   WHERE AmtPaid NE .;
   CLASS Course;
   TITLE 'Fall Quarter Registrations';
   FOOTNOTE 'Paid registrations only';
   LABEL AmtPaid = 'Amount Paid';
RUN;
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MAXDEC = 2 MIN MAX MEAN SUM



PROC MEANS

Fall Quarter Registrations
The MEANS Procedure

Paid registrations only
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Analysis Variable : AmtPaid Amount Paid

Course N Obs Minimum Maximum Mean Sum
221 3 525.00 625.00 558.33 1675.00

435 2 250.00 250.00 250.00 500.00

597 3 350.00 450.00 416.67 1250.00



PROC SQL
PROC SQL allows you to run SQL statements 
General form:
PROC SQL;
   sql-statement;
QUIT;

PROC SQL is an "interactive" procedure
• Can submit more SQL statements
• SQL statements execute immediately (no RUN needed)
• Step ends with QUIT statement (or DATA or PROC)
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PROC SQL
Example:
PROC SQL;
   TITLE 'Students in Course 221';   
   SELECT * FROM students
      WHERE Course = '221';
QUIT;

Copyright 2026 Susan J. Slaughter



PROC SGPLOT
Part of ODS Statistical Graphics
•  Included with Base SAS
•  Integrated with Output Delivery System 

General form:
PROC SGPLOT options;
   plot-statement / options;

Produces many types of graphs:
BAND, BUBBLE, DENSITY, DOT, ELLIPSE, HBAR/VBAR, 
HBOX/VBOX, HIGHLOW, HISTOGRAM, HLINE/VLINE, LOESS, 
NEEDLE, PBSPLINE, REG, SCATTER, SERIES, STEP, VECTOR 
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PROC SGPLOT
Example:
PROC SGPLOT DATA = students;
   VBAR New;
RUN;
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PROC SGPLOT
Example:
PROC SGPLOT DATA = students;
   VBAR New                                       ;
   WHERE AmtPaid NE .;
   TITLE 'Fall Quarter Registrations';
   FOOTNOTE 'Paid registrations only';
   LABEL New = ‘New or Returning Students’;
   FORMAT New newstu.;
RUN;
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/ GROUP = Course GROUPDISPLAY = CLUSTER



PROC SGPLOT
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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 sets)
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Output Delivery System
How ODS thinks:
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data from 
procedure

table / graph 
template

style 
template

output

output object



Changing ODS destination
Example:

ODS PDF FILE = 'c:\MyPDF\stu.pdf';
PROC PRINT DATA = studentsort;
   VAR Course Name ID New AmtPaid;
RUN;
ODS PDF CLOSE;
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ODS styles
SAS comes with many built-in styles including
• HTMLBLUE (default for HTML output)
• ANALYSIS
• BARRETTSBLUE
• JOURNAL
• MINIMAL
• PEARL (default for PDF output)
• RTF (default for RTF output)
• SASWEB
• STATISTICAL
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Changing ODS styles
Example:
ODS HTML STYLE = SASWEB FILE = 'c:\MyHTML\stu.html';
PROC PRINT DATA = studentsort;
   VAR Course Name ID New AmtPaid;
RUN;
ODS HTML CLOSE;
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Obs Course Name ID New AmtPaid

1 221 Angela 87463 1 525

2 221 Jacob 78634 0 625

3 221 Michele 75638 1 525

4 435 Amy 45378 0 250

5 435 Zina 58743 0 250

6 597 28746 2 .

7 597 Adam 78374 1 350

8 597 Michael 23867 0 450

9 597 Trevor 46732 0 450

The SAS System



Resources for more learning
Free help

• support.sas.com (includes Technical Support)
• communities.sas.com
• blogs.sas.com
• papers on wuss.org

Free e-Learning online self-paced courses
• SAS Programming 1: Essentials
• Statistics 1: Introduction to ANOVA, 

Regression, and Logistic Regression
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Quiz for 
SAS Essentials III:
Introduction to SAS Procedures

Does everyone have a copy of the quiz?
Answer the questions before proceeding.
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Pop quiz
1) What one statement is required by all procedures?
 PROC statement
2) What data set will SAS procedures use by default if 

you do not specify a data set?
 Most recently created data set
3) What does the LABEL statement do?
 It applies labels to variables
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Pop quiz
4) Write a WHERE statement to keep only observations 

where the variable AmtPaid equals 525.
 WHERE AmtPaid = 525;

5) List three pieces of information you could find in 
output from PROC CONTENTS.

 Data set name, number of obs, number of  
 vars, var names, var types, var lengths.…
6) Which one procedure requires a BY statement?
 PROC SORT
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Pop quiz
7) What value is always smallest in sort order?
 Missing
8) Name a procedure you could use to produce counts.
 PROC FREQ or MEANS (also TABULATE or REPORT)
9) What does the acronym ODS stand for? 

 Output Delivery System
10)Write a statement to change the style for HTML 

output to ANALYSIS. 
  ODS HTML STYLE = ANALYSIS;
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More SAS Essentials presentations
PROC SORT by Derek Morgan
Take Command of Your Log by Richann Watson
The Essentials of SAS Dates and Times by Derek Morgan
Creating High-Impact Excel Workbooks by Josh Horstman
Introduction to PROC R by Jim Box
Battle of the Titans: PROC REPORT vs PROC TABULATE 
 by Kirk Paul Lafler and Josh Horstman
ODS Output of Your Desire by Louise Hadden
SAS Programming with an AI Assistant by Carleigh Jo Crabtree
Modify SAS Programs to Run in SAS Viya by Carleigh Jo Crabtree
Data Visualization Using ODS Statistics 
 by Richann Watson and Louise Hadden
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SAS Essentials III:
Introduction to SAS Procedures
Thank you!
Next up PROC SORT (then and) Now by Derek Morgan
Download this presentation from wuss.org

 Susan J. Slaughter
 susan@avocetsolutions.com
 May all your data be clean, 
 and all your code run the first time!
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