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Introduction to Macros In SAS 

Why learn macros? In brief. they provide the only solution to certain 
programming goals. Further, they greatly reduce the amount of 
work required to achieve some goals. These facts will become clear 
as the curriculum oontinues. 

Macros are used to: 

• Change code easily, making oode more flexible. 
• Conditionally generate and execute code. 
• Generate repetitive code. 
• Pass variable information across Step boundaries. 

A macro is stored text that can be referenced (or "called") using 
another, shorter name. In effect the macro environment allows the 
programmer to take one set of text and convert it to another text 
string acoording to well defined rules. 

The macro environment allows a programmer to write customized 
syntax, which can be reused whole or mod ifled with different 
parameters to produce varied output. Macros allow the programmer 
to set different values for data sets, variables, statistics, etc. each 
time the syntax runs. Rather than sift through hundreds of lines of 
code to find and change select references, the macro is coded with 
parameters, which need to be changed once each time the syntax 
runs. 

As one example of where macros might be used oonsider the 
situation where you wish to include a summary statistic, such as 
average salary, in a tHle statement. The average salary could be 
stored in a data set, but how would the title pick up the value? 
Akernatively, the programmer could 'hard code' the value into the 
title. But what happens if the data set values for salary change? The 
programmer would have to be involved interactively every time the 
program runs. Hardly satisfactory! 

In contrast, the value of average salary could be saved as a macro 
variable. The title statement can then reference the macro variable 
which would resolve to the value of average salary. 

Macro Variables 

In this module, we discuss two special characters: 

• ampersand (&) 
• percent (%). 
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Both characters have special functionality within the macro 
environment. 

Naming oonventions are to be followed for macro names, macro 
bundle names, and parameter names. Although these terms are 
still undefined, bear in mind the following when assigning names: 

• Any valid SAS name acoording to the Operating System 
and SAS version is generally acceptable 

• SAS has reserved some names for other use. Do not use 
the following words when programming in macros: 

ABEND ABORT ACT ACTIVATE BQUOTE 

BY CLEAR CLOSE CMS COMANDR 

COPY DEACT DEL DELETE DISPLAY 

DMIDSPLY DMISPLIT DO EDIT ELSE 

END EVAL FILE GLOBAL GO 

GOTO IF INC INCLUDE INDEX 
INFILE INPUT KEYDEF LENGTH LET 

LIST LlSTM LOCAL MACRO MEND 

METASYM NRBQUOTE NRQUOTE NRSTR ON 

OPEN PAUSE PUT QSCAN QSUBSTR 

QUOTE QUPCASE RESOLVE RETURN RUN 

SAVE SCAN STOP STR SUBSTR 

SUPERQ SYSEXEC SYSGET SYSRPUT THEN 

TO TSO UNQUOTE UNSTR UNTIL 

UPCASE WHILE WINDOW 

An attempt to call a macro by a reserved name will result in a 
waming message. The macro will be neither compiled nor available 
for use. 

%Let Statements 

A %let statement is one method used to create a macro variable. 
Wrthin a %let statement the name of the macro variable is to the left 
of the equal sign. Everything to the right of the equal sign up to but 
not including the semi-oolon, except leading and trailing blanks, is 
the value of the macro variable. We will discuss the %Iet statement 
In greater detail In a subsequent chapter. 

We wish to oonsider the following example to demonstrate use of 
the ampersand and percent symbols. 

praa e.rt d.' •••• ved.W. Dut_WOt"lol.IId., 
1iI!I' IlindDrI 

tlue 'PrlftT 0" SDrtOIlll "It' •• 0"; 

Line Comment 
00001 

00003 

Define a macro variable called ds with Hs value. 
The presence of a % followed by a non-blank 
character triggers the macro faCility. A %lettells 
the macro facility that a macro variable is to be 
defined. The %let statement can appear 
anywhere within a SAS program to define one 
macro variable at a time. 

00009 Use &ds (ampersand+macro variable name) to 
invoke the value. 



When the SAS Supervisor sees an ampersand followed by a 
non-blank character, the macro facility is activated. In tum, the 
macro fadllty determines the value for the macro variable and 
passes the value back on to the input stack. 

A partiallisiing of the output is displayed below. 

1-------.. -- .. --.--------.. --.. -------- "ende r II,. --------.-------------------... ataf'lIo -,- halght weight IItalus child , 'OS, .lull. Pendl.burl' 21 83 .• .. " • ..... """,,,all Harv.y •• t .... s • s 
3 , .... "'1"1' Mol .. worth •• 88.a 75 D 
0 009"1 Helen Clnderfo .. d. " 87.' .. " • , ... .... nnlf.r Dewson .. 63.0 71 • • ooa. $hlrl.~ walten O. 66.' ., 

" 1 , ... Dewn DlWtt O. 1'1.' s. " • '010 Deborah 80111119 o • 61.' l' P • 001'1 .Iou •• IClnderly O. It.' ,. M 

The code executes as if the programmer had submHted the 
following: 

chl1:,", •• "'IIII'~IIu. DU1'=WDrk.IIII_,hllll ........ , 
title • .. ,.I"t of SOr1ell 11.1'. _t'! 

prac print .,. •• =WlJI"It ..... OIlIu.j 
Dy 11IndItr'; 

• , , 
• , 
• 3 
3 , 

What is the advantage of using the macro %Jet statement over 
direct coding? Consider how easily changes can be made should a 
new data set be used. It would also be easy to use a different By 
variable in the By statement. 

The following program shows easy code changes with macros. 

The %let statements now refer to an entirely 
different data set and B variable. 

A partial listing of the new output is displayed below. 

Prl nt of Sorted data .. 1 

TYPE-DESKTOP 

Db. CATNUN SUPPLIER. CPIJ DISK , , P"LOPPY COMPUTERS ••• • • FLOPPY COMPUTERS ••• 3 3 FLOPPY COMPUTERS ••• 
" 0 FLOPPY COMPUTERS 388511 
5 5 FLOPPY COMPUTERS 386511 • • FLOPPY COMPUTERS 3aSDIL 
T 1 P'lOPPY COI1PUT!RS 386DII • • rLOPPY COMPUTERS "186511 • • P'lOPPY COMPUTERS "IasslI: 
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Macro Variables Within Title or Footnote Statements 

Let us now enclose the title statement wHhin single quotes. This 
will cause the macro within the title to not resolve properly. 

o ..... n(l ===~ I ti 
Print of the dab set ad. ;~ 

---- ----------- ------- -------- TYPE:-D!SKTOP -------- ---- --- .. --- -')~ 
Obs CATNUH SUPPl I £R: CPU DISK WHOLESAL ji~ 
, FLOPPY COMPUTERS 288 20 55' 
2 'LOPPV COMPUTERS ••• 00 . .. 
3 ,.LCPPY COMPUTERS ••• 100 15' 
0 FLOPPY COMPUTERS 386511 "' 15' • I"LQPP'Y COMPUTERS 386511 10' ••• • FLOPPY COMPUTERS 38&011 "0 ••• T rLOPPY CDtl'UTERS 38101 10. 12liG 

• nOP...., COI9lUT!RS 'i86SIC O. 1350 

• f'LQPP'Y COMPUTERS 'i.8SK 10. 1550 ,~_~ 

The Output shows that the title statement still reads 'Print of the 
data set &ds'. 

In other words, wHhin the title statement &is did not resolve to 
'Computer' as expected. Elsewhere within the program &cis 
resolved appropriately. 

A check of the Log shows no syntax errors. 

Th ..... _ ... l1li 38 ab ..... u.tlan .... 1II.d 1 ... 0 .. the d.t ••• t S[I\UDl.COtlPUTIEA:. 
Thill dete s.t WORK.CDtPUT!1I hes 31 Obslllrulltians end T ullrlebles. 
PROC!:DUR! IORT IIs.d: 
..... 1 t I.... Q .1)6 •• cond. 
ep'" t""111 10.10& •• eond. 

tltl. 'Print of the dete .et &d.': 

Th .... e werlll ,. ab.ervetlon. rllled fro .. the data .lIIt WOItlC.eOKPUTER. 
PROCE:DlIRI!: PRINT u.ed: 
re.1 tI_ 0.01 •• eoncl. 

tl... ".101 •• cand. 

This is one of the few times SAS distinguishes between single 
quotes (as used in the above program) and double quotes. 

In brief: 

• Use double quotes (or no quotes for titles and footnotes) 
if you want the macro to resolve. 

• To let the ampersand remain - as with R&D - use single 
quotes 



Refer now to the prog ram with both options used properly. 

1'1't'1I1 "'Print 11'1 '1\11 1iI1I'1i •• , aa ... · 
tl'flll~ ·b ...... ". D1' cur .. ..,. AID'; , 

Line Comment 
00008 The title1 statement includes a call to 

macro ds. The macro will be resolved 
because the title statement uses double 
SI!I2!§§. The same usage for do~ 
auotes aDDlies to footnote statements. 

00009 The t~le2 statement includes &0. SAS will 
not attempt to resolve ~ as a macro 0 
because the t~le statement is in single 
~. The same usage for single 
Quotes aoolies to footnote statements. 

Pr I nt of th. dete •• t co .. puter 
Reaul ta of Current R&D 
___ a TYPE=DESKTOP __________ .... _______ ._ 

Ob. CATNUH SUPPLI!R. CPU DISK WHOLESAL 

I I "LOPPY COMPUTERS ••• •• • •• • • FLOPPY COMPUTERS ••• "0 .00 
3 3 FLOPPY COMPUTERS ••• I., ,., 
" " fLOPPY CONPUTERS 3865)( "0 ". • • FLOPPY COMPUTERS 311S)I I,. ••• • • fLOPPY COMPUTERS 38SDX ", ••• 7 7 FLCPPY COMPUTERS 3a6D)! ... 1250 • • fLOPPY CQJtPUTERS ... ass)! "' 1350 

What would happen if we placed the title2 statement in double 
quotes? How would SAS handle the request to resolve the macro 
D? The answer depends on a few different parameters. 

• First, if previous coding had already defined a macro 
variable D, SAS would place its value into the title string. 

• Second, if no macro variable D had been defined, SAS 
would leave the title string unresolved - Demonstration of 
Recent R&D - while giving a Warning message in the log. 

If the macro facility fails to find the current value for a macro 
variable, the following message appears on the SAS Log: 

Warning: Apparent symbolic reference Is not 
resolved. 

SAS refers to macro variables as 'symbolics'. The Warning 
message states that the maCro has been resolved. 

Symbolgen 

The global option Symbo/gen is one of several tools available which 
make it possible to examine the values of macros as they are 
processed. Consider the follOwing example in which the previous 
code is run with this option in effect. 

E;:;~":p;~:~. 11",""0196", 
0002 
0003 )llet d.·COlltput61"I ogg:= XI.i b~~I'",.t"P·1 

00001 P,.oc .o,.t d.t ......... d .IocI. out:wo,.k .&d.; 
00007 by aby .... r; 
00008 ,.un; 
00009 
00010 tltllli ·'P,.lnt of the dat •• lIt ad."; 
g::~~ tit III! "beult. Df CUI'"I'"IInt R&D'; 

00013 P,.oc p,.1 nt det.-work .IocIe; 
0001'4 by sby"er: 
00015 run; 
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The log displays the resolved values of macros as the code is 
processed. This can be a useful aid in debugging a program. 

This option stays in effect until H is turned off. 

%Put Statement 

A %put statement will write up to 132 characters of text to the log as 
well as the resolved value of a macro. This too can be useful in 
debugging a program or just as a tool to see the value of a macro. 

For instance, we could examine the values of the macros ds and 
byvarwith the following code: 

Data VB. Macro Variables 

It is important to realiZe that macro variables are not the same as 
data set variables. 

How are macro variables different from data set variables? 

• They are created differently from data set variables. 

• They are stored in symbol tables, not data sets. 

• A macro variable has a single value whereas a data set 
variable can have muHiple values depending on the loop 
of the data. 

Creating Data Set Variables and Macro Variables 

SAS can make a data set variable in many ways by USing different 
syntax options within the Data Step. 



11 

work.new; 
0'9th tltlol • ~: 

•• t .aued.d.~e; 
If gender = "M then do; 

tltlel=""r."; 
tltle2:"Slr"; 

end; 
elae If atatus In ("S"."D") then title. ="Ms"': 
el.e tltlel • "Mrs."; 

12 proc print date=work.new(ob.=5); 
13 v.r n_"e gender tltlel tltle2; 

!oJ runj 

Line Comment 

00002 The length statement creates space in the 
PDV for a new data set variable. 

00003 The Set statement reads the SAS data set 
saved.demog 

00004- The variables tit/e1 and litle2 are created by 
00009 assia nmen!. 

AHhough at this point we have only discussed one technique, the 
%/el statement, there are several ways in which macro variables 
can be created. Three techniques are illustrated in the following 
example. 

Litle Comment 

00001 The %/el statement creates macro variable 
mvar. 

00004 The Call Sympul routine creates macro 
variable day. 

00009 The Proc SQL into clause creates macro 
variable meanaae. 

The point to remember: the syntax determines what is being 
created! There is no ambiguous case between a data set variable 
and a macro variable. 

Where the Variables and Values Reside 

Data set variables and macro variables can have the same name. 

They will never replace each other's values, however. 

They live in different structures (a symbol table vs. a data set or the 
PDV) and they are called for in different ways. 

,. "EIiSUS ., 

oa.,. 1'1_"'1 
.. ,,...··IU'tUI"II.y"'; 
put _,..1 --, 11'1"0' p,-ll'It oa.'.,. ... ,-M."_ ... 

r ..... ~I.I' "Prl"'t ., ht. ht u.,-I,bl,"; 
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Comment 
Line 

The Macro Variable DAY 

00001 The %/el statement defines macro variable day 
as Fridav. 

00002 The %put shows the value of macro variable 
dav in the Loa. 

00004- The Proc Print of sashelp. vmacro shows the 
00007 macro variable in the Outout window. 

The Data Set Variable DAY 

00012 The data set character variable day is created 
throuah assignment. 

00013 The Put statement shows the data set variable 
value in the Log. 

00015- The Proc Print of the data set shows the data 
00017 set value of dav. 

Later, we will see how to pass a data set variable value directly into 
a macro variable. 

Summary 

• To define a macro variable, use the following syntax: 

%Iet <macro_variable> " <value>; 

Example: 
%Iet ds " demog raf; 

• To use a macro variable, precede the macro variable 
name with an ampersand (&) 

Example: 

Proc print data" &ds; 

• If the macro variable is to be used in quotes, as in a tRle, 
be sure to use double quotes to get the value to resolve. 

THIe "Report of Deta Set &ds"; 

• Use the global option symbolgen to see the resolved 
values of macros in the log. 

• Use a %put statement to write the resolved value of a 
macro to the log: 

%put The value of the macro = &ds; 

Differences between data set variables and macro variables: 

• 

• 

• 

• 

Data set variables exist in data sets; macro variables 
exist in symbol tables. 

Data set variables are created only in data steps or proc 
steps; macro variables can be created wHh statements 
such as %Iet that are not part of a step. 

A data set variable can have multiple values whereas a 
macro variable can have only one value. ' 

To get the value of a data set variable, you just use the 
name of the variable; to resolve a macro variable, you 
must precede the name of the variable wRh an 
ampersand (&) 



Automatic Macro Variables 

Invoking SAS creates a set of automatic macro variables (assuming 
that SAS system options enable the macro facility). 

These macro variables and their values are held in the Automatic 
Symbol Table (AST). The AST and its variables can only be deleted 
by exRing out of SAS. 

The automatic macro variables exhibit some distincl features: 

The values are set at the start of the SAS session. Therefore, the 
automatic macro variables sysdate, systime, and sysday ara set 
when launching SAS. 

Some automatic macro variables - such as sysdate, systime, and 
sysday - are read onlv (RIO) and therefore cannot be changed by 
Ihe programmer. 

Some automatic macro variables are read-write (RMI). These can 
be changed by the programmer. 

Determining the Values of Automatic SAS Variables 

Automatic macro variables can be viawed using any of the following 
three syntax options. 

Option 1 

Line Comment 
00002 

, , 
: 
! 
: .. .. 
" .. 

Option 2 

The variable "scope" rafers to the 
referencing environment or table. To see 
other variables. use "USER", "LOCAL'\ 
"GLOBAL" in lace of "AUTOMATIC" 

II.MI •• tt,_II. 
~'''''' 

:"'" 
! 
~m 
It"'~"''" 

Lme Comment 
00001 Writes the values of the Automatic macros to the 

log. Can also use ..9lobaL. _aiL. _locaL and 
_user_ as needed. 
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Scope 

all Returns all macros in all sco.JJ..es 
_automatic_ Returns all macros in the Automatic Global 

Table. These macro variables are available 
anywhere In prQgrammll1ll.. 

..9lobaL Returns programmer-defined macros in the 
Global Symbol Table. These macro variables 
are available a~ere In.JJ..l"IlQ.rammil!!!, 

-locaL Retums programmer-defined macros 
available onjy in the current or local scope 

_user_ Retums a list of all the programmer-defined 
macro variables in the scopes. Useful for 
deb\!llll.il!!!, 

Shows the results in the Output window. 

Summary 

• Quite a few macro variables are defined at the time your 
SAS session starts. These are available to use any place 
you can use macro variables. 

• Some of the automatic macro variables have different 
values on different operating systems. 

• Some of the automatic macro variables may not be 
available on all systems. 

• To see a list of macro variables, use one of the following 
techniques: 

o Option 1: 
Proc print data = sashelp.vmacro; 
Where scope = "AUTOMATIC"; 
run; 



o Option 2 (this will print in the log instead of the 
output window): 

%put _automallc_; 
o Option 3: 

Procsql; 
Select • 

From dictionary. macros 
Where scope = 

"AUTOMATIC"; 
Quit; 

• In options 1 and 3 above, "AUTOMATIC" may be 
replaced by "USER", "GLOBAL", or "LOCAL" to get 
customized lists. Note that since you are specifying the 
value of a variable, it is case-sensitive. 

• In option 2 above, _automatic_ may be replaced by 
_useL _locaL -9IObal~ or _user_. 

%Lel Statemenllo Create a Macro Variable 

We have already seen the %/et statement used to create a macro 
variable. As stated, within a %Iet statement the name of the macro 
variable Is to the left of the equal sign. Everything to the right of the 
equal sign up to but not including the sem~colon, except leading 
and trailing blanks, is the value of the macro variable. 

The following example illustrates these concepts. 

Lme Comment 

00001 Macro variable definition does not include leading 
or trailing blanks. 

00002 Macro variable definition contains leading and 
trailin!! blanks. 

00003 Macro variable definitiOn with leading blanks. 

00004 Macro variable value enclosed in single quotes. 

What do these macro variables resolve to? 

Specifically, what about leading and trailing blanks? 

Do quotation marks become part of the value? 

We will use the %put statement to examine the values of these 
macros. 

Inspect the results of these paired %Iet and %put statements in the 
log. 

'liet _.-3 .... 1 ... , 
II"'~-; , 
• I:I.t _ .... s ·".I ... 'j 

·~I..:e\""""""", 
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LlIle Comment 

efter17 Resolution of &mvarl to value 

efter20 Resolution of &mvar2 to value (no leading or 
trailin!! blanks) 

efter23 Resolution of &mvar3 (no leading blanks on the 
macro name) 

efter26 Resolution of &mvar4 to 'value' (includes 
Quotes) . 

In some cases, it is clear that the leading blanks were not included 
as part of the macro variable value. (In the Log, they are written 
flush with the left margin.) 

However, how can we test for!ri!iliJlg blanks? 

To do so, insert a character string around the macro variable as 
shown. 

I nspec! the Log again for the macro variable values. 

Null Values 

One particular %let statement is used to assign a null value to the 
macro variable. 

Line Comment 

00001 %let statement creates a macro variable with null 
value. (This will be useful later for controlling 
which symbol table receives the macro value as 
well as eliminating unwanted macro variable 
values. 

:II lit I'Il1M1r;; 

IqIQt ....... MIII ..... 1 
filII 



%Let Statement - Another Look 

Now inspect the following %/et statements. 

Both will result in the same value for the macro variables. 

What is the value? Why? 

Line Comment 
after 42 

after 45 

The %let statement stops at semi-colon. &varS 
resolves to OI"OC print 
The %let statement stops at first semi-colon. 
&var6 resolves to OI"OC orint. 

The semi-colon has special meaning associated w~h it. When varS 
is defined, the %Jet statement ends at the semi-colon. The value of 
macro variable varS is proc print. 

The same process is followed for var6 where the first semi-colon 
ends the %Jet statement. The semi-colon Is not treated as 'just 
another' keystroke; n has functionality. 

There are times when we need characters to be 'just another' 
character without functionality. 

%STR and %NRSTR Functions 

Two functions - %str( ) and %nrstr( ) - provide a means to remove 
the special meaning of certain characters: 

%str( ) - eliminates the functionality of most special characters, 
except for the ampersand and percent symbols. It does not remove 
the meaning of apostrophes. 

%nrstr( ) - eliminates the functionality of most special characters, 
including the ampersand and percent symbols. It does not remove 
the meaning of apostrophes. 

The following table Ulustrates the use of these two functions. 

%Iet statement Macro Macro Vanable 
Vanable Value 
Call 
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Using the %STR Function 

As an example of using the %strfunction consider the following 
code. Proc Print is used to print the first ten observations from a 
data set and then Proc Contents is used to display the descriptor 
part of the data set. 

prac contents data=saued.deI'109j 
run: 

Assume you wished to run this code multiple times. One approach 
would be to type this code whenever needed. 

Another approach is to make this entire code a macro variable. To 
include the semi-colon as part of the macro value the %str function 
is used. 

o .... en 111=111 

0001 7(let debug III Xe:tr( 
OGOi!! proc print deta:leBued.d ... og (ob.=10) "oob.; 
0003 rUII; 
000"1 
0005 proc contente data=saued .d .... 09; 

OOOOB runi 
00007 ), 

Now, anytime the programmer wishes to use this code, a shorter 
syntax can be used. 

Now consider a situation in which an apostrophe is part of a macro 
variable value. Ne~her the %Str nor the %nrstrfunctions remove 
the functionality of the apostrophe. To remove this special meaning 
tt is necessary to place a % sign in front of the apostrophe. 

tit I. ·'ana .... "; 
proc prl tit del.=.lIued .d ... ogref; 
run: 
tit Ie; 

froll AMrlce', 

ab. '9" gende .. •• Iar!.' 

I 3" " "InGa 

• "" " 23000 • 3$ " 23000 

" "0 " 1I!3DO 
5 .8 " IUOD 

Corp. 

status children 

Removing Macro Variables from the Global Symbol Table 

Once a macro variable is created, that is written to the Global 
Symbol Table, it exists until it is explicitly deleted. Symbol tables 
will be discussed in greater detail in a subsequent chapter. For 
present considerations, it is necessary to know that a macro 
variable created by a %let statement in open code (outside a macro 
bundle) is written to the Global Symbol Table. 



Symdel is used to delete macro variables. Symdel can be used 
either as a macro statement or as a call routine in a data step. The 
macro statement form is illustrated below. 

;CO_" ••• ) 
~:::: I:lat co ...... III'S Ustltul .. ; 

;::::~ Xput CII ... ., • &C1I1"'."!.!1 

UU. 1l.1I .... 1 ~nlll 
DUOI 
non Zput co ... ., • IlCOI'Ip'II!1l 

; ~"~, '.'- ',-,F_' " .,c:-;;c"o>,;."",,,) 

_II···) 
:~: Xlu n""I"1' ...... 'HUhta: 

15. Xput co,.,'' .... aco..,."" urnI' . SIlt l"oUtut. 

::: hl'Jldal U..,.I"I'I 

i~.Jt.,~~t,,~::-::t :~=:~:~!"'~anc. C~ ~ot rm!vll<l. 

e,,~~_*~, ,~~?,~II~> __ , , .-" 'f~-'</ _,", ,", ,,',,'~ ,_"~ 

Line Comment 

00001 %let statement creates a macro variable. 

00003 
%put statement prints the label and variable in the 
log. 

00005 
%symde/statement deletes the macro variable 
from the global symbol table. 
%put statement attempts to print the variable after 

00007 the deletion; the log shows that the variable no 
longer exists. 

The call routine form of Symdel is illustrated below. 

....... ... 
::::: lUa. "' ...... n~ • Slot. lu ....... : 

}"II lIpyt eo,.lnll • I0Il.,.111111 
.... RIO • 1M llliltlut. -:-s ... t. _ull_1 
... _II .,owIa' {""a .... ~\I~}I 
,,7 O'UIII 

NoTE, IDIII" ... atet._ftt nil"" 
.... 1 11_ 1.01 ..... n •• 
o~ .. tiM ~.OO .. collcl. 

:=!NI!I! "IfI""~"'Bt &",.,,1 Ie c.hc"~<I. ~Of'Il"ANY "01 rno'",,<I, 
••• _at _ ........... 'H 
co .. _", .~"" 

Line Comment 

00001 %/e/ statement creates a macro variable. 

00003 
%put statement prints the label and variable in 
the log. 
The symdel call routine deletes the macro 

00005-
variable from the global symbol table. Notice 

00007 
the macro variable reference - no ampersand, 
but enclosed in quotes (either single or double 
Quotes will work)· 
%put statement attempts to print the vallable 

00009 after the deletion; the log shows that the 
variable no longer exists. 

Resolution Considerations 

Macro programming relies on invoking a macro value by naming 
and resolving the macro variable. 

Various programming issues often require a macro variable to be 
embedded in another character string. In this chapter we examine 
how these macros are identified and processed. 
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Macro Variable as a Suffix 

We have seen that an ampersand followed by a non-blank 
character is treated as a macro variable name and resolved. 

How is a macro variable name identified and processed when it is 
part of another character string? As part of another character 
string a macro variable is resolved and the resuH is concatenated 
with the remaining character string. A blank, an ampersand (&) or a 
dot (.) indicate the end of a macro variable name. 

Consider the following example: 

for D.i, Set &dsn"i 

data work.onlylgend; 
aet saued ... dan i 
where gender=''8.gend": 

deta=wo,.k .onl"agendi 

Line Comment 

00006 Name of data set being created is work. onlyM. 

00007 Data set being read is saved.demograf 

00008 Where clause resolves to: where gender="M"; 

Consider a second eXample: 

A SAS library contains data sets named after a state's two-IeHer 
abbreviation and the fiscal years from 1990 to 1999. Thus, AZ1990, 
AZ1991 , ... AZ1999 are examples of the data set names . 

You must change the date structure in each of the 10 data sets as 
well as manipulate each data set to produce statistics and graphic 
output. 

How can macros provide quick access to making changes 
accommodating each of the ten data sets? 

The solution is a Simple application of the %/e/ statement. 

......................................................... 

. ... :.:~:~::.~~~!~:.!~.~~:r;::.:~::.:~!:.~:!~! .. " 
d.t. wo,. .... zly •• r I 

let Il'"C:n h'al .aztlv.,a,. i 
aat., =IUDet,.(Clatl.1 .S); 
datez=eub.tl"(data ••• 2) ; 
a.tr-trl.( aatel JlI ',. 'II tl"hl( aate! h 
a.-op d.t., a,tB!; 

pree 1i'B8'" dsts: ... ,.k,az.atyeari 
run; 

Line Comment 

00001 Use comments to provide user assistance. 

The %let statement allows the year value to 
00002 change throughout the program. In this case the 

value 1996 has been entered. 

00004 Stop the user from making changes where 
unnecessary. 



All changes are consolidated at the top of the program. 

Rather than changing every reference to the data set all through the 
entire length of the program, we can reference the data set name 
through a macro variable and generate the correct name each time. 

Macro Variable as a Prefix 

In the next example an attempt Is made to use a macro variable in 
front of other text. 

As the log indicates this results in an error. 

data work.Junkl; 
•• t 8.llb.catch; 

= P"lla WORK.IAUEDCATCH.DATA do •• not exllt. 

As part ofthe process to identify the end of the macro name the dot 
(.) Is absorbed. Therefore, when the macro resolves, the dot (.) is 
removed and not left behind as part ofthe remaining character 
string. 
By adding a second dot (.) the macro resolves properly. The first 
dot (.) operates as discussed while the second dot (.) is simply part 
of the remaining character string. 

As another example: 

A SAS library contains data sets named after each state's two-letter 
abbreviation and the fiscal year 1999. Thus, AZ1999, CT1999, 
H11999, NY1999 are examples of the data set names. 

You must change the date structure in each of the 50 data sets as 
well as manipulate the data set to produce statistics and graphic 
output. 

How can macros provide quick access making changes 
accommodating each of the fifty data sets? 

At first, it would seem that the %/el statement would work. 

Note: This program demonstrates a programming error. 
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I I In the .tet. ualul below *' 
et=CT; 

/ .................................................... . 
No chanQ.e required In pr091'." below thl. point ..................................................... , 

data work.astltss; 
•• t work.lostI9t1; 
datel •• ub.tr(date .1 ,5 J; 
date2=eubetr(dete .6 .2); 
dete=tl" ht(date I )II "18 °11 tl" '''{date2 ); 
drop detel date2; 

proc ... oIIn. data=wor'k.&etI999; 
rlla; 

"I<' . 

The program soon shows a problem. Rather than search for the 
macro variable st, SAS searches for the macro variable st1999. 

The program must be revised to end the macro name explic~1y with 
a dot (.). 

III In the state ualue below.' 
st=CT: 

/ .................................................... . 
No changes I'equlnd In pl"ogl"afl below this point . .................................................... , 

d.ta work .&st .ISSI; 
set wOl"k .lUt. 1888; 
datel=substl"(date.l.S): 
d.te2=substr(dete.S.2:) : 
dilt.-tr I .. (dat.l 111 • Ut '11 tr' 1 .. ( de tee J; 
drop datel date2; 

proc .. ean. da1e_work.allt.1999: 
runi 

The macro variable call of &st. will resolve to the 
value desired. 

Remember that SAS uses the dot for other syntax reasons such as: 

Usage of Dot Example 
Multiple-level Source.data 
names Source.oroiect.data.entry 
Flrst-dot I Last-dot If first.aender = 0 then .... ; 
Formats Iinformats Dollar12.2 
Missina numerics Where salarv ne .; 
Namina outout Put '<img src="mypic.aif>'; 

Append Two Macro Variables Together 

Often two or more macro variables are incorporated into a single 
character string. Again, the issue is how is the macro variable 
name identified and processed. 

In the following example the macro variables dsn and n are used 
together to identify the data set to be printed. Which data set is 
printed? 



The ampersand (&) indicates the beginning of a macro variable 
name. Therefore, &dsn is considered one macro variable name 
while &n refers to a second macro variable. The entire character 
string resolves to saved.contour2. 

Line Comment 

00001, 
00003, 
00005 

Create macro variables dsn, n, and dsn2. 

00007, 
00008 Resolves to saved.contour.! 

o.t. s.t : .. ued .contou,,2 

DOSE REOULARY PUl.SE 

• .D • "5 
2 .0 • "0 , .0 • "0 , '0 T .s. 
5 '0 8 "" 

SH"~ 

BAWl 
BALLO 
BALLO 
BAWl 
BAllO 

In the following example a dot (.) indicates the end of the first macro 
variable name (&dsn). The dot (.) acts as a delimiter and is 
removed as part of the process to identify the macro variable name. 
Because a second macro variable name follows, the dot (.) is not 
needed. This character string resolves to saved.contour2 just as in 
the previous example. 

n=2; 

d.n2-ollweI12: 

tit I. "Dat" Set •• ued .ad_n .Ion··; 
proc pr I ftt da1,,"'uuad .Iden .Son I 
run: 
tl tie; 

Lme Comment 

00001, 
00003, 
00005 

Create macro variables clsn, n, and dsn2. 

00007, 
00008 Resolves to saved.contour.! 

Date Set •• !Jed .contou,.! 

DOSE REGULAR'" PULSE 

'0 , "5 
'D 5 •• D 
'0 8 '3O 
.D T , .. 
.D 8 "D 

SHAPE 

BALLO 
BALLO 
BALLO 
BALLO 
BALLO 

Finally, consider the following code. Which data set is printed? 
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Lme Comment 

00001, 
00003, 
00005 

Create macro variables dsn, n, and dsn2. 

00007, 
00008 

Resolves to saved.oilwell2 

Data Set saved.ollwelll 

Ob. CONe DISTANCE , 100. 0.' • lUG ••• , SOD D.' , .'D D •• • 8'D D.3 

Macro Code Buncles 

.0 

" B 

" • 
" 

The regular job you submH to backup your data sets or produce 
your graphics can all be bundled up into a macro and then 'invoked' 
using one word - the name of the macro. 

I~~~r=':~i:rrl~~" •. ,.;11' ...... c ........ ; 

pt'O:. ~:~ ~::;~=: ":.:::i~r~ I .. "t~=ISI •• ~ 
run, 

IIDMM ere""..,. 1II""i)1 

' •• lrtl.lpl 

Lone Comment 
00001-00008 

00010 

The %/et statement used with the %str 
function to write a short Dr()gram. 
The macro startup is invoked w~h 
&startup; (I.e., ampersand, name, semi­
colon). 

The log shows the results. 

, 

:::; lC'II:';:rn'l:n:,.. .nlhl..,. ".'''-lIn
, • , .. 

In pr"OIll copy In.'relnlue Dut .... "'; 
118 .'llIet daRo .... , ClaRo;l_ ; .... typ •• cI.t.' 
111 ""'I 

'" 113 lib".", •• r'1Ihl .... olRI'"I)' 
'11"1 

f.!.~,IiI~r:!~:I,.,RCttIUE I""lIflll"lI til 'l'hD •• 0. pny.lall' 11br'.~ •• MUED. 
liNinE. LIDrllf ARCIIIV!:~' _CHl."'UfIV ••• IQI'ItICI •• 'OIIDW.' 

£rIoln., ". 
PhyIIh:I' ,...a. C,'''. 

!NoTE. CcI~lno I'IRCHIVE.D!IIIIGRIIP til WDIIIt.DEHOIlM" (,."typa=DWffll). 
!NOTE: ,.,.,.". .... r. 'III obllonlll' Ian. rlilld 1n1111 the d •••• II. IlReItI UI!:.DEtlDGRAF. 
INOTE: 11'011 ott ••• WOII".DEI'IO."~ n •• "II DtI""-VII,lone InG 8 l,I,rlltUII" 
!NOTE. Copy'''' IIIttHIUE.DEHDGILJS to WDRK.DEMQGIIIS (IIIlIlItYPII=DInA). 
~OTE. Tnltre lilliI'"II 10 .. Db •• rutlonll .. 1I.d trao 'he d,UIIII' t'lRCftIUE.DEI'IOGIUS. ,.OTI: •• "- CUI .... 1' WU .... DEItD1UUS hall 10"1 ab •• r_tllu. end '8 "lIrl,bl'lI. 
HOTl: flltOClOUK CIl"V UMcI, 

..... , 11_ 1.110 _.lInlill 

Reusing fixed programs is one advantage of a macro. Rather than 
retype a lengthy set of programming instructions, it is easier to 
create a macro program and call H with a single word. 

The limiting feature of the previous example is its inability to adapt 
to changing needs. Suppose the programmer needs a different data 
set copied. 

As currently written it would be necessary to add the name of the 
new data set to the Proc Copy select statement. Greater flexibilHy 
can be achieved by incorporating a macro variable into the select 
statement. 



Notice that in the above example a single additional data set has 
been copied. 

To copy several addftional data sets simply list the data sets as the 
value of the macro variable. 

:;~:;.: .• ':~_'" c.rII"·. &pI i 

prllC: CO~ 1n=lrchiYI Ollt=""l"ki 
.,llIet CI .. 001"'" l1li111011-.. Moro.l' .... typil.ClU.j 

~; 

%Macro - %Mend 

SAS can define a series of programming statements in an altemate 
manner. 

Rather than use the %/et = %str( ) or %/et = %nrstr( ) syntax, begin 
the code with %macro statement and end it with %mend statement. 

The rewritten program is shown below. 

!Co .... na .u. 
01'001 II!IMOMI ot.r1:upl; 
.,.02 IlbAlllIIlI IIl"Gllh/. "c,~."', 
n003 
otto.. prOD ClOPY I"'.rclll\lll lut'".r"'; 
neal; M'Oct GPO"" OOIll'Oh .. / _t'Yp8ac1Ulj 
".0' rutll 
i .. ·n 
.. ". llDI\I"'1 archllolll CI"l"i 
"041 lIi_nd otl,.tloll'1 i 
... n 
... " ~.t.l"tlolPl 
... IC 

Line Comment 

00001-00009 A macro bundle is created using %macro 
and %mend Syntax. 

00011 The macro bundle starlup1 is invoked wHh 
%stalfup1 (i.e., percent and name only -
no semi-colo~ 

Notice that the macro call, %stalfup1, does not Include a 
semi-colon. 

There is no need here as a sem~colon has been generated by the 
macro call. 

The code within the definHion is complete, so no extra semi-colon is 
required. 
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%Macro - %Mend Notes 

• A macro bundle - defined by %macro - %mend 
statements - must be defined before the named bundle 
can be called. 

• Macro defmitions start with the %macro statement that 
defines the name of the macro. 

• The definHion continues until the %mend statement. 

• 

• 

Including the macro name In the %mend statement Is 
optional but advised. 

The macro is called or invoked by typing the macro name 
(no semi-colon). 

A macro may contain: 

• Data and Proc step code 

• Macro programming statements and functions 

As a second example, consider the following code. 

prec print a,1,11II4,.1II,"'110"; 
111'1. ''PIY -.,,1 •• on .."., ....... j 

r""i 

How can we bundle this code so all we have to type to execute the 
code is a single word? 

Use the %macro - %mend syntax. 

'M...,,; 
; .":'. ; 

!!_1111~_~_~~ ~-::,~~~I':II~'I.r,. 1.21 

! 1"Uft~; .... t.ffno .,'.ry ...... 11 

pnla print d .... =lIark.b.tahl 
Uti. ''P.~ ."".11 an "~aG.t.'''1 

"1In~ xunel .. anay; 

_n." 

The macro name may be omitted in the %mend statement because 
the SAS System will defauR to ending the last macro. 

However, the %mend statement is critical. The macro processor 
takes control when a %macro statement is seen. Should the 
%mend be missing, everything from the %macro statement is 
regarded as being part of the open macro definHion. 

There are occasions when all the submitted code appears to be 
written to the log and nothing else - the code appears to be 
disappearing into a black holel On such occaslons,check for the 
absence of a %mend statement. 



Macro Bundle Parameters 

In the %moneyexample, the data set names were fixed. How can 
we wr~e a macro invoking any name for the library and data sets 
involved? 

The way to do this is to pass parameters to the macro bundle. To 
use this method, the macro must be defined as requiring 
parameters. 

Macro bundle parameters are created by listing variables in a set of 
parentheses next to the name of the macro bundle. The 
parameters are nothing more than macro variables available for use 
within the macro bundle. Within the bundle the macro variables are 
referenced just as we have seen before, with an ampersand 
followed by the macro variable name. When the macro is called the 
values for the parameters are specified in a set of parentheses next 
to the name of the macro. 

There are two types of macro bundle parameters, pos~ional and 
keyword. 

Positional Parameters 

The following example shows the creation of a single posHional 
parameter. 

00001 
00014 

.. •• I.ry • 1.1, 
1"1 

" .... 11 

The above example is logically equivalent to: 

%let lib = saved; 

Multiple parameters may be created. MuHiple positional parameters 
are simply listed with a comma between parameters. For positional 
parameters variable names and associated values are determined 
by the position or order of the parameters. 

In the following example two pos~ional parameters are created. 

Lme Comment 
00001 

00014 

Two posHional parameters are 
established lib and var respectively. 
The value 'saved' is subst~uted for the first 
positional parameter -lib - and the value 
'outgo' is substituted for the second 
positional parameter - var. 

Your macro call must have a number of values matching the 
number of positional parameters. 
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Keyword Parameters 

Keyword parameters are defined using the parameter name wHh an 
equal sign. This technique is preferred in certain situations 
because: 

• II does not require defining and passing parameters in the 
same order. 

• It allows default values to be used. 

Two keyword parameters are created in the following example. 

• 1.11 

P"'; I ~~ ~n!..:~t:;:,:. =:t= •. :lu.," I 
run; 
:II_rill .... nayl 

=== I~!~==: ~'~~:::J 
Line Comment 
00001 

00014 
00015 

Two keyword parameters are created - lib 
and var. 
The values are assigned for the keyword 
parameters. The order of assigning values 
is not i~rtant with k~ord....l1.arameters . 

In the next example default values are assigned to the macro 
parameters. 

PI"II; 1~~!n;:~t:=~=:.::t:~at.'''1 
~, 

:II_nd ....,-.yi 

:II_rwy ( ) 

Line Comment 

00001 

00014 

Two keyword parameters are created, with 
defauH values assigned. 
The macro invocation uses the default 
parameters. 

Parentheses must be used when invoking a macro with keyword 
parameters. If no values are being passed an empty set of 
parentheses is used. 

Null Values 

With positional parameters null values are assigned by using a 
comma as a 'placaholde~: 

~::I~!= !=::I~:: ~ ;:~=''':!!:~~·':~~~~Ir.~~j'' "PO'I) 
"print .. [" .. o,lu ••• J 



Line Comment 
00001 Three positional parameters are defined. 
00007 Each pos~ional parameter is given a value. 
00008 The second parameter - opts -lacks a 

value. A null value is given. No print 
options are defined. 

00009 The second and third parameters - opts 
and feature - lack values. Null values are 
given. 

A null value is assigned for keyword parameters by simply omitting 
the parameter. 

:~:!:~£:".,:;;;.d .. i:j~ .• ";,.; T· .•.• - ), 
..... " xaenllll pr"11U_, 

Xpl"'lnt_ (0 • dlulalt..,.. opt •• III noa_ IoInlfal"'lI. 
f .. ,ur. • wnerll IIIIf'IIIIIIIJ" ........ ,) :rr:l::: f::-:u::,:,t~~·· Miry lIIIallllrU:.2,. CIt! • dDM.IUII) 

Ltne Comment 
00001 Three keyword parameters are defined 

without defauH values. 
00007·00008 All three keyword parameters are given 

values. The order of the parameters is not 
important. 

00009 The second parameter - opts - has not 
been listed. It receives a null value. 

00010 The second and third parameters - alps 
and feature - are not listed and receive 
null values. 

Combination of Positional and Keyword Parameters 

If pos~ional and keyword parameters are used together, the 
positional parameters must be listed first. 

prac prrn~n~:;.!:OJed;~:-.op~:tUl"'''' ); 
tI' ... IoIr. 

rWl; 
~fII"'lII prlll'MI; 

)c:prll'l' .. e (defllllOh, •• ap' •• III noob. "","or .. , , •• ,_ = "' ... 11 ellnll ... = ""F"'!) 

~r,:I~:=: f::::I:i fllllture = WMre .,8 lit '!Gll 

Line Comment 
00001 

00007-00008, 
00009, 
00010 

Three parameters are defined, only one of 
which is positional and two are kevword. 
The macro bundle call references the 
posnional parameter(s) first. Any keyword 
parameters can be referenced only after 
the positional parameters are given. 

Macro Debugging Options 

A major challenge of the programmer is to verify that syntax written by 
a macro and values passed are correct. As for assuring the latter, the 
programmer can insert a series of %put statements in the syntax 
while ~ is being written. If the predicted values match the displayed 
values, the program is in good shape. The SAS session can also use 
three system options to see more information about the processing of 
macro code and values. 

While developing macros, consider using any of three options. 
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Consider the following program with various macro options invoked 
one at a time. 

Symbolaen shows the values of macro variables. 

Mprint writes the code actually created by the macro syntax to the Log 
window. 

:~~ ~ .. o '~IIII (11:11111 

l~ :!r .. "T.~·~.;.::~.,:y~~r,-dD~1.; ::~'! "'_, 
.~"" »II". ~If ~11' • IIIIIdIIMciay IIIIthllll l1li1.1 clDlt • Content.! 
nl *1 .. 1liiI' ~11'. TflUrtoday IrtMn "'lIt dOlt • I.II'I",",I".! 
n. )(81 .. II!lt hYtodal'"' F'rIUY II!th-. ~I.t dol1 • S_ry! 
;111' ..... It 111 ....... 1 

':: ~n_1 i, •• i'.' 1.:"-1-1ICI.-.... , .... 11fT(TMK.' prot ...... a.,. ••• .,.II._.I\III; 
:-'IINT(TMKS, NIII 

iNDtt, Therll ..... It .. obHYYtl110M .... l1li 1' .. 0.1 IhI! 1I,,_t ~.DDICItIUl. 
iNDtt, ftIIOCEOIIIIE MEl'IHS __ d, 
. ,...1 U.. It .... "110M. 

M!Qgil; allows the programmer to trace the flow of the macro 
execution. 

• 

When not developing macros, efficiency considerations suggest 
tuming off the macro debugging options. 

Optional - Variable Numbers of Parameters 

Sometimes you may want to write a macro to contain a variable 
numbers of parameters. 

For example. the %age macro as defined below can only process 
five data sets. 

What if we wanted to write a utility macro so we could process any 
number of data sets? 
A way to accomplish this is to use the Parmbuff option. 



p,.OC ·9:~:::t. 0 J~t.:~tT:;II~~~_I. 010 .llb ... ", .... "' •• ): 
.ge hew Qold-,O &old_l aolO: 

.. un: 
;C,..nd 8ge: 

Define the macro in the normal way except for the I PARMBUFF 
option. 

Here, all supplied parameters, including any special characters 
used, are assigned to the automatic local macro variable &Syspbuff 
which is then manipulated in the macro by macro programming 
statements. 

The call displayed in the code displayed below gives a value to 
&syspbuff of /ibrary=my/ib,new,o/d_ O,01d_1 ,0/d_2. 

Parameters may also be included In the definition 

In the above example, a different number of parameters can be 
supplied as long as there is at least one. 

The call gives a value to &syspbuffof my/lb,new,oId_O,oId_1,oId_2 
and &posparm the value my/ib. 

, PII"IIIIUI''I'i 

~~!y_u1'., .. 
Ol~ I·:~~~tl !" :(~j~ I 

r~, 

pnllr pl"lnl 1III1 .... iI_II:I •• _,I"., 
"'.1" .'1 

rl1i'il 
Olllnlll'i 

Xt (I, ••• IIrY .. 1",,1 !;ill".1 

Here the value (age salary weight cars) has been passed to 
&syspbuff. 

The _nulL data step is requ ired to remove the parentheses from 
around the variable names. 

&Syspbuff is found in a symbol table local to the executing macro. 
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