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Introduction 

Let's start by admitting that programmers are, at heart, 
rather lazy. We want procedures to do our sorting, print­
ing, and analysis. We want formats to display the number 
'5' as 'Well above average'. In essence, we don't want to 
code any more statements than we have to. With that in 
mind, let's look at another code and time-saving feature of 
the SAS System. 

This paper gives an overview of fimctions, a powerful set 
of tools in the SAS System. Functions are a set of pre de­
fmed routines that come with the SAS System. They per­
form a wide range of activities, and often reduce complex 
computations that would require arduous and error-prone 
DATA step coding to a single, simple statement. Not even 
a novice SAS programmer's toolbox is complete without a 
basic knowledge of system fimctions. 

This paper introduces SAS novices to fimctions. Basic 
terminology is reviewed first, followed by usage issues 
common to nearly all fimctions. The last section of the 
paper describes the purpose and syntax of some of the 
more commonly used fimctions. Bear in mind that this pa­
per is simply an overview of a broad and sometimes com­
plex topic. The reader should consult SAS Institute docu­
mentation for the defmitive, exhaustive description of the 
purpose, limitations, and uses of the fimctions. 

Fundamentals 
The logic that's common to all fimctions is straightfor­
ward. Two components of fimction syntax - the fimction 
name and its parameters - identify what is to be per­
formed. The first component is the fimction name. It 
identifies the action that the function performs - identify 
the minimum ofa list of numbers (the MIN fimction), lo­
cate the third word in a character variable (the SCAN 
function), and so on. The name usually gives some idea of 
the activities performed by the fimction. 

The second function component is a list of parameters 
(sometimes referred to as arguments) enclosed in paren­
theses. Notice in the above description of the fimction 
names we said "minimum of a list" and ''third word in a 
character variable." The "of' and "in" identify what the 
fimction should operate on. Putting these two pieces to­
gether, let's look at two complete uses of these functions: 

min year = min(fy2001ql, fy2001q2, 
- fy2001q3); 

file_name = scan{dir_line, 3, \ '); 

The first statement creates the numeric variable 
MIN_YEAR, which is the minimum of three arguments, 
fy2001ql, fy2001q2, and fy2001q3. The second statement 
creates a character variable, FILE_NAME, which is the 
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third piece of variable DIR_LINE, the pieces being delim­
ited by blanks. 
The fimctions are said to be "called" - in the first state­
ment, we called the MIN fimction, in the second, we called 
the SCAN function. Functions are said to "return" a value 
- in the first statement, we call the MIN fimction and it 
returns a value, stored in MIN_YEAR, that is the mini­
mum of the three arguments passed to it. 

Both the idea and the syntax are simple - specify the ap­
propriate function name and give the function parameters 
and results are returned. Just as procedures perform a 
great deal of work with relatively few statements, so do 
fimctions simplify potentially tedious calculations. Before 
looking at what specific fimctions do, let's look at some 
logical and syntactical issues common to all of them. 

Syntax and Usage 
Before using this paper or the SAS documentation's de­
scription of the many available functions, consider the 
following points carefully: 

Functions Can Be Used Pretty Much Anywhere. Func­
tions usually perform some form of calculation, and cal­
culations are usually considered in the context of the 
DATA step. Keep in mind that, with some documented 
exceptions, functions can be used anywhere an evaluation 
of constants and/or variables can take place. 

Here are some non-DATA step examples. Look at them 
more for their use outside the DATA step than for the ac­
tual operation they perform: 

proc print data=subset 
(where=(index(vin, 'NR') > 0»; 

proc freq data=mastOl; 
tables grp / missing; 
where nmiss(of fy1999ql-fy2001q4) > 2; 

Names Matter (Gotcha #1). There are specific names for 
specific fimction activities. These cannot be reassigned 
(changing MIN to MINIMUM, for example). What you 
can do, and probably won't want to, once you see the re­
sult, is define an array with the same name as a fimction. 
Watch what happens: 

data phasel; 
set master; 
array min(4); /* each group's minimum */ 
do i = 1 to 4; 

min(i) = min(of groupl-group4); 
end; 

SAS gets confused - is MIN a reference to the fimction or 
the array? The default action is to recognize MIN as an 
array, effectively disabling the MIN fimction. The fol­
lowing message is printed in the SAS Log: 
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WARNING: An array is being defined with the 
same name as a SAS-supp~ed or user-defined 
function. Parenthesized references involving 
this name will be treated as array refer­
ences and not function references. 

Bottom line: there are lots of words in the language. De­
fme arrays with names that don't conflict with function 
names. 

Names Matter (Gotcha #2). Programmers new to SAS, 
or those regularly moving back and forth between SAS and 
other languages, must be careful not to assume that func­
tion x in one language does the same thing in another lan­
guage. Don't make assumptions. Read the documentation 
carefully, and be sure the functionality is identical. 

If you need motivation in this regard, consider the subtle 
difference in this example: the TRIM function is in 
EXCEL and SAS, and performs basically the same activity 
(trimming blanks from a character variable). In EXCEL, 
both leading and trailing blanks are trimmed, but SAS 
trims only the trailing blanks. It's usually easier to review 
documentation for the functions than it is to debug their 
unadvised usage. 

Look at Data Types Carefully. Some functions require 
numeric arguments, others require character argmnents. 
Yet others require a mix of these data types. The type(s) 
of the argument( s) does not influence the value returned by 
the function. The LENGTH function, for example, returns 
the location of the la.st non-blank character in a variable. 
The function requires a character argmnent but returns a 
numeric value. 

The Number of Arguments Varies. The number of ar­
guments required by a function will, of course, depend on 
the type of work the function performs. Even using the 
same function, though, the number of arguments can vary. 
MIN and other descriptive statistic functions can handle a 
varying number of arguments, provided there are enough 
values to perform the required task (you need at least three 
arguments to calculate skewness, for example). Other 
functions expect ''0" arguments and will make assumptions 
if they do not receive the full ''0'' - the third argument to 
the SUBSTR function, for example, is the number ofposi­
tions to extract from a character variable. If omitted from 
the SUBSTR call, the default behavior is to subset to the 
rightmost position in the variable. 

Parameter Order May Matter. Some functions do not 
care about the order in which arguments are specified. The 
SUM function, for example, performs an action (addition) 
that is, by nature, indifferent to order. Other functions are 
not so forgiving, and assigu specific meanings to argu­
ments. The first argument to the ROUND function, for 
example, is a numeric value. The second argument is the 
rounding unit ("round to the nearest ... "). SAS is often 
unable to detect misspecified parameters because they may 
make syntactical sense but do not have logical validity. 
Consider the following statements: 

inc 1 = round(income, 1000); 
incZ = round(1000, income); 

INCI is variable INCOME rounded to the nearest 1000, 
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while INC2 is 1000 rounded to the nearest INCOME. 
Both statements are syntactically valid, but only INC I 
makes sense. It's important to realize that from SAS' per­
spective, both statements are acceptable. It's up to the 
programmer to become familiar with parameter order and 
meaning (and then, of course, follow through and write the 
statement correctly!). 

Watch Out for Range Restrictions. Some functions will 
process any values, provided their data types are correct. 
Others require one or all values to be in a range of values. 
The restriction may be known prior to coding (the square 
root function SQRT caunot process a negative value), 
while other limits are imposed by the nature of the opera­
tion (you caunot use SUBSTR to go beyond the length of a 
character variable). In all cases, if you specifY one or more 
invalid argmnents, SAS will issue a message in the Log 
and the function will return a missing value. Suppose we 
specifY this statement: 

rounded = round(rate, rate_factor); 

IfRATE]ACTOR is a missing value ot negative, 
ROUNDED will be set to missing, and the SAS Log will 
contain a message similar to: 

NOTE: Argument 2 to function ROUND at line 
1449 column 11 is invalid. 

Missing Values Sometimes Matter. Missing values in 
one or more arguments may influence the value returned 
by the function. Ifwe speci1)r a missing value where we 
should have entered the starting location of a substring, 
then SAS will display an error message and the function 
will return a missing value. 

Other functions are not as fussy. Most descriptive statistic 
functions - SUM, MEAN, RANGE, and the like - will op­
erate on any non-missing argmnents. This is an important 
distinction, since a simple assigurnent statement not using 
functions will create a missing value if any of its operands 
is missing. Examine the following code: 

ql = 300; q2 = 350; q3 = 250; q4 
year_tot_l = ql + q2 + q3 + q4; 
year_tot_2 = sum(of ql-q4); 

The fITSt assigurnent statement has a form which requires 
all operands to be numeric and non-missing. Since Q4 is 
missing, the result, YEAR_TOT_I, will be missing. The 
second assigurnent uses the SUM function. Its parameters 
match the operands of the previous statement, but it returns 
a value because the function uses only non-missing values. 
YEAR_TOT_2 is 900. The impact of missing values is 
significant here and in other statistical functions. 

Here, as in the points noted above, we emphasize the need 
to carefully review the function's documentation prior to 
writing the program. 

Specify Character Variable Lengths. If the function is 
returning a character variable, specifY the length of the 
variable to avoid unanticipated padding. In this example, 
variable QUOTED is length 200, regardless of the length 
of TEXT. 

data revised; 
set temp2; 



quoted = quote(text); 
run; 

Adding a LENGTH statement to the program brings 
QUOTED to a more reasonable length (TEXT's length­
assume $20 - plus two positions for quotes): 

data revised; 
set temp2; 
length quoted $22; 
quoted = quote(text); 
run; 

Parameter Specification Can Vary Greatly. Arguments 
to most functions can be constants, variables, or expres­
sions (including other function calls). In general, the 
function will accept a value as long as the specification 
results in a value that is appropriate. Here are some exam­
ples. As before, look at them for style rather than exact 
meaning: 

small-Fair = min(min(cl,c2), min(dl,d2»; 
piece = substr(line, 1, length (line) - 3); 
tot = sub + reg + sum(otl, ot2, ot3); 

The flTSt two statements are examples of functions being 
used as arguments to other functions. This is commonly 
referred to as "nesting." The statements are concise, but 
bear in mind the difficulty of debugging them. What is the 
minimum ofCI and C2? OfD) and D2? With the state­
ment written as is, you can't tell. It may be easier in the 
long run to break up the statement: 

min c = min(cl, c2); 
min-d = min(dl, d2); 
smallyair = min (min_c, min_d); 

Finally, remember that SAS will do its best to reduce each 
argument to its simplest form. This behavior is predict­
able, but can lead to unexpected results if only casually 
recalled. Consider this code fragment: 

vl = 3; v2 = 4; v3 = 10; v4 = 6; 
max_v = max(vl-v4); 

Looking at the assigument statements, you would expect 
the value of MAX_ V to be 10. Instead, it is -3. Why? 
Because SAS will resolve the argument before it is passed 
to the function. Instead of seeing a list- "VI through V4" 
- SAS sees an arithmetic expression - "VI minus V4." 
Thus only 3 minus 6, or -3, is passed to the MAX function 
and -3, by definition, is the maximum, since no other pa­
rameters are available for evaluation. Fortunately, MAX 
and other statistical functions have a way to specify VI-V4 
as a list, rather than an expression. It is shown below and 
also noted in the last section's description of various func­
tions: 

max_v = max(of vl-v4); 

Functions Can Be Used "On the Fly." The previous 
point's examples hinted at a powerful capability of using 
functions within SAS. Rather than store a function result 
in a variable, it's possible to make it transient, available 
only for purposes of evaluation and not for storage as a 
variable. Here we show the ability to use functions in de­
cision-making statements. 

if index(line, '.txt') > 0 then do; 
code, code, and more code 

select (quarter(start date»; 
when (1) do; -
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code, code, and more code 

CALL Routines Are Close Cousins of Functions. A 
separate set of routines, called CALL routines (for obvious 
reasons that we'll soon see) are equivalent in spirit, ifnot 
syntax, to functions. The idea is the same as functions -
create a value by passing a certain number of parameters 
of a certain data type in a certain order. The principal dif­
ference is in their invocation, as shown in the examples 
below: 

call label(var_narnes(i), label_text); 

if eof then call symput 
('count', put (_nread, 3.»; 

Functions would return a transient, "on the fly" value or 
have their value stored in a variable. By contrast, CALL 
routines typically specify operands and results in the pa­
rameter list. 

For the purposes of this paper, CALL routines and func­
tions are treated identically. Their syntactical differences 
and distinctions are clearly highlighted in SAS documen­
tation. 

Commonly-Used Functions 

A complete list of functions, grouped by category, is found 
in the Appendix. This section takes a closer look at some 
of the more commonly used functions and gives examples 
of their use. The order and category names correspond to 
the SAS Online Doc. Yet again - refer to SAS Institute 
documentation for a description of parameters and other 
usage notes. 

old = 'Chapel Hill, NC -
new1 = compress( old); 
new2 = compress(old, ',-'); 
NEW1 becomes 'ChapeIHiII,NC-27516' 
NEW2 becomes 'Chapel Hill NC 27516' 

could use COMPBl on NEW2 to remove 
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two 

bya 

Remember to 

variables of the same name. 
=timeO; 

~w .. _ua,~ = dale(); 
is 63666.44 (17:41 ifformatted) 
is 15138 (June 12, 2001 iffonnat-

, r OLD is $15 *' 
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sales_t = put(sales, dollarS.) II ' - ' II 
put(sales, salefmt.); 

,",ser-'wrn~en format SALEFMT might resuH in a 
Ivr'~~.v_.v value such as "120,300 - TlITle to buy 
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C~Name Desc~on and exam...l1!e of uS@lle 
vname FALL routine, it retums the name of a variable. 

length name $32; 
array temp(,,) st-block; 
do I = 1 to dim(temp); 

call vname(temp(i), name); 
putname=; 

end' 
[his ~e writes the name of eath element in 
~EMP. 

Questions? Comments? 

Your feedback is always welcome. Contact the author at 
fcdl@mindspring.com. 

Appendix A: Functions and CALL Routines 
by Category 

The table in this appendix is taken directly from the Ver­
sion 8.0 SAS Online Doc. It gives an idea of the power 
and versatility of the functions and CALL routines that 
come with the SAS System. For details, of course, refer to 
the specific help file or other SAS documentation. 

, -, ~
.-------

, , I 

OLLATE 
OMPBL 
OMPRESS 
EQUOTE 

INDEX 
NDEXC 
NDEXW 
EFT 
ENGTH 
OWCASE 
ISSlNG 

Returns one character in the ASCII or Ihe EBCDIC collating sa-­
quence 
Returns an ASCII or EBCDIC coliaUng sequence character siring 
Removes mul~re blanks from a character string 
Removes specific charad«s from a char"""', siring 
Removes quotation marks from a character value 
Searches a character expression for a string of characters 
Searches a character expression for specffio c:haracters 
Searches a character expression for a specified string as 8 word 
Left aligns a SAS character expreSSion 
Returnslhe length of an .rg .... nt 
Converts all letters in an argument to lowercase 
Retums a numeric result that indicates whether the argument con­
tains a missing value 
Adds double quotation marks to a character value 
Returns the position of • 01" ... _ in the ASCII or EBCDIC ccllaling 
sequence 
Repeats a character expression 
Reverses B character expression 
Right aligns a character expression 
Selects a given word from a character expression 
Encodes a string to facilitate searching 
Detenninas the likelihood of two words matching, expressed as the 
asymmetric spelling distance between the two words 
Replaces character value contents 

Extracts a substring from an argument 

. c charaClerS in a character ssion 
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I 
Removes trailing blanks from character expressions and returns one 
blank if the expression ;s missing 
Removes trailing blank$. from character expresaions and returns a 
null string (zero blanks) if the expression is missing 
Converts aU letters In an argument to uppercase 
Returns t~ position of the first character IhaIls unique 10 ,'n 'IXpres-U 

Removes specific a character siring 
Retums the number of doubla-byte characters in a string 
Searches a character expression for a string of characters 
Searches a character expression for specific charaders 
Left aligns a SAS character expression by removing unnecessary 
leading oecs blanks and SOISI 
Returns Ihe length of an argument 
Converts all letters in an argument to lowercase 
Reverses a character expression 
Right aligns a character expression by trimming trailing OBCS 
aOOSOISI 
Selects a given word from a character expression 
Concatenates two or more character strings 
Extracts a substring from an argument 
Extracts a substring from an argument based on byte poSition 
Replaces specific characters in a character expression 
Removes trailing OBCS blanks and SOISI from character expres­
sions 
Truncates a numeric Yalue to a specified length 
Converts all single-byte letters in an argument 10 uppercase 
Inserts, deIeIes, and replaces character value contenlS 
InserlS, deieles, and replaces character valua contents based on 
byleunit 
Returns the position of the first characler that is unique to an 

Returns the current date as a SAS date value 
Converts a Julian date 10 a SAS date value 
Extracts the dale from a SAS dalelime value 
Returns the Cl8'I'8fII date end time of day as a SAS datetime yalue 
Retums the day of the month from a SAS date value 
Retums a SAS datetime value from date, ho .... , minute, and second 
Retums a SAS time value from hour, minute, and second values 
Returns the hour from a SAS time or datetime value 
Retums the integer number of lime Intervals in a given time span 
Advances a date, time, or datetime value by a given Interval, and 
retums a dale, lime, or datetime value 
Retums the Julian date from a SAS date value 
Returns a seven-digil Julan date from a SAS date value 
Returns a 8AS date value from month, day. and year values 
Returns the minute from a SAS time or datetime value 
Returns the month from a $AS date value 
Retums the quarter of the year from a SAS date value 
Returns the second from a $AS time or datelime value 
Retums th& current time of day 
Extracts a time value from a SAS daletime value 
Relums the current date as a SAS date value 
RebJns the day of the week from a SAS date value 
Returns the year from a SAS date value 
Returns the difference between two dates 

Returns 
Returns the largest value 
Retums the arithmetic mean (average) 
Returns the smallest value 
Returns a numeric result that indicates whether the argumant can­
tains a missing value 
Returns the number of nonmissing values 
Returns the number of missing values 
Returns any specified order statistic 
Retums the range of values 
Returns the skewness 
Returns the standard deviation 
Retums the standard error of the mean 
Returns the sum of the nonmissing arguments 
Returns the uncorrected sum of squares 
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Opens a directory and retums a directory identifier value 
Returns directory attribute information 
Returns Ihe number of Infonnation items that are available for a 
directory 
Returns the name of a directory member 
Deletes a note marker from a $AS data set or an extemal file and 
returns a value 
Appends Ihe current record 10 the end of an external file and returns 
a value 
Closes an extemal file, directory, or directory member, and returns a 
value 
Returns the current column poSition in the File Data Buffer (FOB) 
Deletes an external file or an empty directory 
Verifies the existence of an external file associated with a fileref and 
returns a value 
Copies data from the File Data Buffer (FOB) Into a variable and 
returns a value 
Verifie& 1he existence of an external file by its physical name and 
returns a value 
Assigns or deassigns a fileref for an external file, directory, or output 
device and retums a value 
Verifies that a filersf has been assigned for the current SAS session 
and retums a value 
Returns the value of a file information item 
Identifies the last record thai was read and returns a value that 
FPOINT can use 
Opens an extemal file and returns a file identifier value 
Returns the name of an item of infOrmation about a file 
Retums the number of information items that are available for an 
external file 
Positions the read pointer on the next record to be read and returns 
a value 
Sets the position of the column pointer in the File Data Buffer (FOB) 
and returns a value 
Move. data 10 Ihe File Data Buffer (FOB) of an external file. starting 
at the FOB's current colulTI1 position, and returns a value 
Reads a record from an external file into the File Data Buffer (FOB) 
and returns a value 
Positions the file pointer to the start of lhe file and returns a value 
Returns the size of the last record read. or, if the file is opened for 
output, retums the current record size 
Sets the token delimiters for the FGET function and retums a value 
Writes a record to an external fila and retums a value 
Opens a file by directory id and member name, and returns the file 
idantifieroraO 
Retums the physical name of a SAS data library or of an external 
file, or retums a blank 
Returns the text of error messages or waming messages from the 
last data set or external file function execution 

the convexity for an enumerated cashflow 
Returns the convexity for a periodic cashflow stream, such as a 
RetLlTlS the accumulated declining balance depreciation 
Retums the accumulated declining balance with conversion to a 
straight-line deprecia1ion 
Returns the accumulated straight..Jine depreciation 
Returns the accumulated sum-of-y&ars-digits depreciation 
Returns the accumulated depreciation from specified lables 
Returns lhe declining balance depredation 
Returns the declining balance with conversion to a straight-line de­
preciation 
Returns the straight-line depreclat10n 
Retumslhesum~~e~wwde~~ 
Retums the depreciation from specified tables 
Returns the modified duration for an enumerated cashflow 
Returns the modified duration fer a periodic cashflow slream, such 
asa bond 
Returns the internal rate of return as a fraction 
Returns the internal rate of return as a percentage 
Rellms amortization parameters 
Retwns the net present value as a fraction 
Returns the net present value with the rate expressed as a percent­
aga 
Returns the present value for a periodic cashflow stream, such as a 
bond 
Ratums the future value of a periodic saving 
Retums the ytald-to-matllily for a periodic cashfiow stream. such as 



Returns the value of the airy function 
Returns Ihe noncentrality parameter from a chi-squared dstribution 
Computes the number of combinations d n elements laken r at a 
lime and relt.ms a value 
Computes some machine and mathematical constants and rell.ms a 
value 
Returns Ihe derivative of the airy function 
Computes the deviance and relLmS a value 
Returns Ihe value of the DIGAMMA function 
Returns Ihe value of the (normal) error function 
Returns Ihe value of the complementary (normal) error function 
Retums Ihe value of the exponential function 
Computes a factorial and returns a value 
Returns Ihe value of the noncentralily parameter of an F distribution 
Returns the value of the Gamma function 
Retums the value of Ihe modified Dassel function 
Returns the value of the DeaseJ l'unction 
Retums Ihe natLrallogarithm of the Gamma function 
Returns the natural (base 0) logari1hm 
Retums the logarithm 10 the base 10 
Returns the logari1hm 10 tI1e base 2 
Retums Ihe remainder value 
Computes the number of permutations of n items taken r at a time 
and retums a value 
Returns the sign of a value 
Returns the squEl'S rooI of a value 
Retums lhe value of the noncentralily parameter from the studenrs t 
distribution 

I i 
Computes thologeri1hm of. probability (me •• ) IU1ction 
Computes the logaithm of a suNlval function 
Computes probability -.oIly (mess) functions 
Returns the probability from a Poisson distribution 
Returns the probability from a beta distribution 
Returns the probability from a binomial distribution 
Computes a probability from the bivariate normal distribution and 
retums a value 
Retums the probability from a chi-squared distribution 
Retums the probability from an F dlslribution 
Returns the probability from a gamma distribution 
Retums the probabiroly from a hypergeomatric dislribution 
Computes a probability or a quantile from various distributions for 
multip!e comparisons of means, and retlll1S a value 
Returns the . from a negative binomial distribution 
Retums the from the standard normal distribution 
Retums the from a t distribution 

Retums a quantile from the beta distribution 
Rerums a quantile from the chi-squaracl distribution 
Returns a quantile from the F distribution 
Returns a quantile from the gamma distribution 
Retums a quanti1e from the standard noona! distribution 
Returns a uantile from the t distributlcn 

Returns a random variate from a Cauchy distribution 
Returns a random variate from an exponential distribution 
Retums a random variate from a gamma distribution 
Returns a random variate from a normal distribution 
Returns a random variate from a Poisson distributlcn 
Retums a random variate from a tabled probability distribution 
Retums a random variate from a triangular distnbulion 
RetlmS a random variate from a uniform distribution 
Returns a random variate from a normal dstributicn 
Returns a random variate from a binomial distnbuticn 

. i . . 
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Returns a random variate from a gamma distribution 
Rekms a random variate from a normal distribution 
RetOOlS a random variate from a Poisson distribution 
RatIXnS a random varlale from a tabled probability 
Random variate from a triangulEl" distribution 
Returns a random variate from a unifonn diatlibution 

set 
Retums the value of a numeric attribute for the specified SAS data 
set 
Verifies the existence of a 8AS catalog or SAS catalog entry and 
retl6l1S a value 
Closes a SAS data set and returns a value 
Retums the observation number of the current cbservalion 
Deletes a note marker from a SAS data set or an extemal file and 
retums a value 
Returns the SAS data set name that is associated with a data set 
identifier 
Verifies the existence of a SAS dala library member 
Reads the next nondeleted observation from a SAS data set into the 
Data Set Data Vector (DDV) and returns a vafue 
Reads a specified observation from a $AS data set into the Data 
Data Vector (DOV) and retums a value 
REttums the value of a SAS data set character variable 
Returns the value of a SAS data set numeric variable 
Retums a formatted erl"Clf message fer _IORC_ 
Assigns or deassigns a Iibrei' for a $AS data library and returns a 
value 
Verifies that a IIbref has been assigned and returns a value 
Retums an observation 10 for Ihe current observation of a SAS data 
set 
Opens a SAS data set and returns a value 
Retums the physical name of a SAS data library or of an external 
file, or retums a blank 
Locates an observation identified by the NOTE Junction and returns 
a value 
Positions the data set pojnler aI the beginning of a SAS data set 
retums a value 
Retums the text of error messages or waming messages from the 
last dala set or extemal file fundion execution 
Returns a system error nl.l'l1ber 
Retums the format assigned to a SAS dais set variable 
Retums the informal assigned to a SAS data set variable 
Returns the label assil7led to a SAS data set variable 
Returns the length of a SAS data set variable 
Returns the neme of a SAS data set variable 
Returns the number of . in a SAS data set 

V\frites a value memory 
Submits an operating environment command for execution 
Returns differences between the argument and its nth lag 
Retums the value of a SAS system or graphics option 
Retums the value produced when a SAS expression that uses a 
specified informal expression is read 
Enabtes you to specify a character infonnat at run time 
Enables you to specify a numeric informat at run time 
Retums values from a queue 
Stores the contents of a memory address into a numeric variable 
Stores the contents of a memory address into a character variable 
Wriles a value directly into memory 
Returns a value using a specified fermat 
Enables you to specify a character format at run time 
Enables you to specify a numeric format .at run ~me . 
Returns the value of the specffied operating environment vanable 
Returns the system string 
Determines if a 
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array 
Returns a value thai indicates whether the value of the specified 
argument is an array 
Rerums the format that is associated with the specified variable 
Relums the 101mat decimal value that is associated with the speci­
fied variable 
Relums the format decimal value that is assoclated with the value of 
tho specified argument 
Returns the format nama that is associated with the specified vari­
able 
Returns the format name thal is associaled with the value of the 
specified argument 
RetI.lllS the format width that Is associated with the specified vari­
able 
ReI...-ns the format wk:lth that is associated with the value of the 
specified argument 
Returns the format that Is asscdaled with the value of the specified 
argument 
Returns 8 value that indicates whether the specified variable is a 
member of an array 
Returns a value that inclcates whether the value of the specified 
argument is a member of an array 
Returns the informal lhal is associated with the specified variable 
Retums the infonnal decimal value that is associated with the speci­
fied variable 
Returns the informal decimal value that is associated with the value 
of the specified argument 
Returns the informal name that is associated with the specified vari­
able 
Returns lhe infonnat name that is associated with the value of the 
specified argument 
Returns the informal width that is associated with (he specified vari­
able ~ 

Retums (he infonnat width that is associated with the value of Ihe 
specified argument 
Retums the informat that is associated with the, .alueof 11h.'P'lCWiadB 
argument 
Retums the label that is associated with the specified variable 
Relums the variable label for the value of a specified argument 
Returns the compile-time (allocated) size of the specified variable 
Ret...-ns the compie-time (Bllocated) size for the value of the speci­
fied argument 
Returns the name of the specified variable 
VaUdates the value of the specified argument as a variable name 
Retums the type (charader or numeric) of the specified variable 
Returns the type (charader or numeric) for the value of the specified 
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