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ABSTRACT 
PROC SQL is a popular database language with numerous extensions for working with numeric and character data 
including an assortment of operators, functions, and predicates. This paper presents coding techniques that perform 
text case conversions, concatenation of two or more character strings, pattern and phonetic matching operations, 
updates to data in a table, and other useful coding techniques for SAS and PROC SQL users. 
 
 
INTRODUCTION 
PROC SQL provides numerous arithmetic, statistical, and summary functions to manipulate numeric data. With one 
numeric data type to represent numeric data, the NUMERIC or NUM column definition is automatically assigned a 
default length of 8 bytes, even if the column is created with a numeric length less than 8 bytes. 
 
PROC SQL also provides numerous functions and operators to manipulate character data including words, text, and 
codes using the CHARACTER or CHAR data type. The CHARACTER or CHAR data type allows ASCII or EBCDIC 
character sets and stores fixed-length character strings consisting of a maximum of 32K characters. 
 
The PROC SQL user has a vast array of functions and operators that can make the task of working with numeric and 
character data considerably easier. This paper will illustrate how columns based on the numeric and character data 
types are defined; how string functions, pattern matching, phonetic matching techniques, and a variety of other 
techniques are used with numeric and character data. 
 
 
DATA USED IN EXAMPLES 
The data used in all the examples in this paper consists of a selection of movies that I’ve viewed over the years. The 
Movies table consists of six columns: title, length, category, year, studio, and rating. Title, category, studio, and rating 
are defined as character columns with length and year being defined as numeric columns. The data stored in the 
Movies table is depicted below. 
 
MOVIES Table 
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SQL OPERATORS AND FUNCTIONS 
PROC SQL users have a number of ways to accomplish their objectives, particularly when the goal is to manipulate 
data. The SELECT statement is an extremely powerful statement in the SQL language. Its syntax can be somewhat 
complex because of the number of ways that columns, tables, operators, and functions can be combined into 
executable statements. There are several types of operators and functions in PROC SQL: 1) comparison operators, 
2) logical operators, 3) arithmetic operators, 4) character string operators, and 5) summary functions. 
 
 
Comparison Operators 
Comparison operators are used in the SQL procedure to compare one character or numeric values to another. As in 
the DATA step, PROC SQL comparison operators, mnemonics, and their descriptions appear in the following table. 
 
SAS Operator Mnemonic Operators Description 
= EQ Equal to 
^=  or  ¬= NE Not equal to 
< LT Less than 
<= LE Less than or equal to 
> GT Greater than 
>= GE Greater than or equal to 
 
 
Say, for example, that you wanted to select only those movies from the MOVIES table that had a running length 
longer than 2 hours (120 minutes). The following example illustrates the use of the greater than sign (>) in a WHERE 
clause to select movies that meets the WHERE clause condition. 
 
PROC SQL Code 
 

PROC SQL; 
  SELECT title, rating, length 
    FROM wuss.movies 
      WHERE length > 120; 
QUIT; 

 
 
Results 
 

Title                           Rating    Length 
ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ 
Brave Heart                     R            177 
Dracula                         R            130 
Forrest Gump                    PG-13        142 
Ghost                           PG-13        127 
Jaws                            PG           125 
Jurassic Park                   PG-13        127 
Scarface                        R            170 
Star Wars                       PG           124 
The Hunt for Red October        PG           135 
Titanic                         PG-13        194 

 
 
 
 
Logical Operators 
Another type of operator – known as a logical operator is used to connect two or more expressions together in a 
WHERE or HAVING clause. The available logical operators include AND, OR, and NOT. Say, for example, you 
wanted to select only those movies with a running length of more than 2 hours (>120 minutes) and a rating of “PG”. 
The next example illustrates how the AND operator is used to ensure that both conditions are true. 
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PROC SQL Code 
 

PROC SQL; 
  SELECT title, rating, length 
    FROM wuss.movies 
      WHERE length > 120 AND 
            rating = “PG”; 
QUIT; 

 
 
Results 
 

Title                           Rating    Length 
ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ 
Jaws                            PG           125 
Star Wars                       PG           124 
The Hunt for Red October        PG           135 

 
 
 
The next example illustrates the use of the OR logical operator to select movies with a running length of more than 
120 minutes or a rating of “PG”. 
 
PROC SQL Code 
 

PROC SQL; 
  SELECT title, rating, length 
    FROM wuss.movies 
      WHERE length > 120 OR 
            rating = “PG”; 
QUIT; 

 
 
Results 
 

Title                           Rating    Length 
ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ 
Brave Heart                     R            177 
Casablanca                      PG           103 
Dracula                         R            130 
Forrest Gump                    PG-13        142 
Ghost                           PG-13        127 
Jaws                            PG           125 
Jurassic Park                   PG-13        127 
Poltergeist                     PG           115 
Rocky                           PG           120 
Scarface                        R            170 
Star Wars                       PG           124 
The Hunt for Red October        PG           135 
Titanic                         PG-13        194 
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Arithmetic Operators 
The arithmetic operators used in PROC SQL are the same as those used in the DATA step and other languages 
including C, Pascal, FORTRAN, and COBOL. The arithmetic operators available in the PROC SQL appear below. 
 
 
Operator Description 
+ Addition 
- Subtraction 
* Multiplication 
/ Division 
** Exponent (raises to a power) 
= Equals 
 
 
 
To illustrate how arithmetic operators are used, suppose you desired to add ten minutes to the running length of each 
movie in the MOVIES table due to the splicing of corporate advertisements. The next example illustrates the use of 
the addition arithmetic operator with the definition of a user-defined column alias to accomplish this task. 
 
PROC SQL Code 
 

PROC SQL; 
  SELECT title, rating, length, length + 20 AS Revised_Length 
    FROM wuss.movies; 
QUIT; 

 
 
Results 
 

                                                      Revised_ 
Title                           Rating    Length        Length 
ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ 
Brave Heart                     R            177           197 
Casablanca                      PG           103           123 
Christmas Vacation              PG-13         97           117 
Coming to America               R            116           136 
Dracula                         R            130           150 
Dressed to Kill                 R            105           125 
Forrest Gump                    PG-13        142           162 
Ghost                           PG-13        127           147 
Jaws                            PG           125           145 
Jurassic Park                   PG-13        127           147 
Lethal Weapon                   R            110           130 
Michael                         PG-13        106           126 
National Lampoon's Vacation     PG-13         98           118 
Poltergeist                     PG           115           135 
Rocky                           PG           120           140 
Scarface                        R            170           190 
Silence of the Lambs            R            118           138 
Star Wars                       PG           124           144 
The Hunt for Red October        PG           135           155 
The Terminator                  R            108           128 
The Wizard of Oz                G            101           121 
Titanic                         PG-13        194           214 
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Character String Operators and Functions 
Character string operators and functions are typically used with character data. Numerous operators are presented to 
acquaint users to the power available with the SQL procedure. You’ll see a number of operators including string 
concatenation, character alignment, . 
 
Concatenation and Character Alignment 
The default alignment for character data is to the left, however character columns or expressions can also be aligned 
to the right. Two functions are available for character alignment: LEFT and RIGHT. The next example combines the 
concatenation operator “||” and the TRIM function with the LEFT function to left align a character expression while 
inserting blank spaces and a dash “-” between two character columns to subset “PG-rated” movies. 
 
PROC SQL Code 
 

PROC SQL; 
  SELECT LEFT(TRIM(title) || “ - ” || category) AS Concatenation_Alignment 
    FROM wuss.movies 
      WHERE rating = “PG”; 
QUIT; 

 
 
Results 
 
Concatenation_Alignment 
ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ 
Casablanca - Drama 
Jaws - Action Adventure 
Poltergeist - Horror 
Rocky - Action Adventure 
Star Wars - Action Sci-Fi 
The Hunt for Red October - Action Adventure 
 
 
 
 
Phonetic Matching (Sounds-Like Operator =*) 
A technique for finding names that sound alike or have spelling variations is available in PROC SQL. Although not 
technically a function, the sounds-like operator “=*” searches and selects character data based on two expressions: 
the search value and the matched value. Anyone that has looked for a last name in a local telephone directory is 
quickly reminded of the possible phonetic variations. To illustrate how the sounds-like operator works, we will search 
on the movie title in the MOVIES table using the string “Rucky” for any and all phonetic variations related to the movie 
title “Rocky”. 
 
PROC SQL Code 
 

PROC SQL; 
  SELECT title, rating, category 
    FROM wuss.movies 
      WHERE title =* “Rucky”; 
QUIT; 

 
 
Results 
 

Title                           Rating  Category 
ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ 
Rocky                           PG      Action Adventure 
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Finding Patterns in a String (Pattern Matching % and _) 
Constructing specific search patterns in string expressions is a simple process with the LIKE predicate. The % acts 
as a wildcard character representing any number of characters, including any combination of upper or lower case 
characters. Combining the LIKE predicate with the % (percent sign) permits case-sensitive searches and is a popular 
technique used by savvy SQL programmers to find patterns in their data. The next example finds patterns in the 
movie category containing the uppercase character ‘D’ in the first position followed by any number of characters in 
the CATEGORY column. 
 
PROC SQL Code 
 

PROC SQL; 
  SELECT title, rating, category 
    FROM wuss.movies 
      WHERE category LIKE ‘D%’; 
QUIT; 

 
 
Results 
 

Title                           Rating  Category 
ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ 
Casablanca                      PG      Drama 
Forrest Gump                    PG-13   Drama 
Michael                         PG-13   Drama 
Dressed to Kill                 R       Drama Mysteries 
Ghost                           PG-13   Drama Romance 
Titanic                         PG-13   Drama Romance 
Silence of the Lambs            R       Drama Suspense 

 
 
 
Summarizing Data 
PROC SQL is a wonderful tool for summarizing (or aggregating) data. It provides a number of useful summary (or 
aggregate) functions to help perform calculations, descriptive statistics, and other aggregating operations in a SELECT 
statement or HAVING clause. These functions are designed to summarize information and not display detail about data. 
 
A number of summary functions are available including facilities to count non-missing values; determine the minimum and 
maximum values in specific columns; return the range of values; compute the mean, standard deviation, and variance of 
specific values; and other aggregating functions. In the following table an alphabetical listing of the available summary 
functions are displayed and, when multiple names for the same function are available, the ANSI-approved name appears 
first. 
 
Summary Function Description 
AVG, MEAN Average or mean of values 
COUNT, FREQ, N Aggregate number of non-missing values 
CSS Corrected sum of squares 
CV Coefficient of variation 
MAX Largest value 
MIN Smallest value 
NMISS Number of missing values 
PRT Probability of a greater absolute value of Student’s t 
RANGE Difference between the largest and smallest values 
STD Standard deviation 
STDERR Standard error of the mean 
SUM Sum of values 
SUMWGT Sum of the weight variable values which is 1 
T Testing the hypothesis that the population mean is zero 
USS Uncorrected sum of squares 
VAR Variance 
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The next example uses the COUNT function with the (*) argument to produce a total number of rows, regardless if 
data is missing. The asterisk (*) is specified as the argument to count all rows in the PURCHASES table. 
 
PROC SQL Code 
 

PROC SQL; 
  SELECT COUNT(*) AS Row_Count 
    FROM wuss.movies; 
QUIT; 

 
 
Results 
 

Row_Count 
ƒƒƒƒƒƒƒƒƒ 
       22 

 
 
 
The next example illustrates the MIN summary function being specified to determine what the shortest movie is in the 
MOVIES table. 
 
PROC SQL Code 
 

PROC SQL; 
  SELECT MIN(length) AS Shortest_Movie 
    FROM wuss.movies; 
QUIT; 

 
 
Results 
 
   Shortest_ 
       Movie 
ƒƒƒƒƒƒƒƒƒƒƒƒ 
          97 
 
 
Summarizing data down rows 
PROC SQL can be used to produce a single aggregate value by summarizing data down rows. The advantage of 
using a summary function in PROC SQL is that it generally computes the aggregate quicker than if a user-defined 
equation were constructed, and it reduces the amount of program testing. Suppose you wanted to know the average 
length “PG-rated” movie in the MOVIES table containing a variety of movie ratings. The next query computes the 
average movie length and produces a single aggregate value using the AVG function. 
 
PROC SQL Code 
 

PROC SQL; 
  SELECT AVG(length) AS Average_Movie_Length 
    FROM wuss.movies 
      WHERE UPCASE(rating) = “PG”; 
QUIT; 

 
 
Results 
 

    Average_ 
Movie_Length 
ƒƒƒƒƒƒƒƒƒƒƒƒ 
    120.3333 
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CONCLUSION 
PROC SQL is essentially a database language as opposed to a procedural or computational language. Although only 
two data types are available in the SAS System’s implementation of SQL – numeric and character, numerous 
extensions including operators, functions, and other features are available to PROC SQL users for the purpose of 
manipulating data. 
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