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All the macro variables we have seen so far have been referenced 
using a single ampersand. This is known as direct referencing. 
These macros have resolved at 'the first attempt' or have not 
resolved at all. 

Lme Comment 

00001 The %/et statement creates the macro 
variable mver with value test1. 

00002 The %put statement calls the macro 
variable mvar using a single ampersand. 
The resolved value is written to the Log. 

However, various programming issues often require macro 
variables to be referenced using muttiple ampersands. This is 
known as indirect referencing. This chapter examines how these 
macros are identified and processed. 

Multiple Ampersands and Staggered Resolution 

Consider the foRowing code. What will &&dsn&n resolve to? 

Multiple ampersands are resolved using the following strategy: 

• Start at the left-hand side and group ampersands into 
two's. 

• Each set of double ampersands (&&) is resolved to a 
single ampersand (&& => &) 

• Each & followed by a character string is resolved as a 
macro variable 

• A freestanding string remains unchanged. 
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• Repeat the above steps until all ampersands have been 
removed. 

The above code is processed as follows: 

Line Comment 

00001-
00004 

%let statements create macro variables. 

00006 call on &&dsn&n for staggered resolution: 

First pass: 

Second pass: 

fIIIMn =:1= 
Xlet dsn=cllnlcsj 

receives &&dsn&n 

resolves to: && + & 
dsn + dsn 
&n+5 

receives &dsn5 

resolves to: s~rise 

XI.t cllnlcsS=How did I get herei 
Xlet n=Si 
XI.t danS:.urp ... I •• ; 

Xput aad.nltn;: 
ul"pl"l •• 

Now, how wiU &&&dsn&n resolve? 

:lCput &&&d.n&n; 

00001- %/et statements create macro variables. 
00004 
00006 Call on &&&dsn&n for staggered resolution: 

First pass: receives &&&dsn&n 

resolves to: && + & 
&dsn + clinics 
&n+5 

Second pass: receives &clinics5 

resolves to: How did I get 
here 

o ..... n ===) 
XI.t dsn=cllnlc.: 
Xlei cllnlclS=How did I get here; 
XI.t n=5; 
Xlet d.n&=eurprl •• ; 

Examples of the form (&&&mvar) are rare whereas the generation 
of multiple macro variables using &&root&suffix to give &root1, etc. 
are quite common. Any numb!!r of ampersands can be used. 



As a final example, changing the value of i causes different macro 
variables to be referenced. This is used to print different titles. 

tltlel-rlr.t Title for Sav.d.d.~9raf; 
tltl.2-Second Tltl. for Seu.d.d.ROgr.'; 
tltl.3=Yet Another Title for Seued.deMOgraf; 

lltl. -&&tllle&I"; 
proc tabulete data= •• "ed.de"ogr.f; 

cl •••• t.tue gender; 
o var eelary; 
1 table statue. g.nd.r ••• I.r~; 
2 run; 

flnt Title for S.".d.deR09r.' 

Symbol Tables 

This module examines the concept of symbol tables in greater 
depth. It has already been pointed out that macros live in symbol 
tables. It is critical to know Which symbol table receives a macro. 

Correct use of macro values requires the programmer to know how 
to change or avoid changing macro variable values in specific 
symbol tables. 

This module develops the default rules for placing macro variables 
into global and local symbol tables. However, sometimes the defauH 
rules are not what the programmer needs. After examining defauR 
placement rules, this module looks at how to assure that macro 
variables are written to the symbol table of the programmer's 
choice. 

Symbol Table Rules 

At SAS invocation time, the Automatic Symbol Table (AST) is buiH 
containing most of the automatic macro variables. 

An executing macro builds a symbol table local to it. This symbol 
table is deleted once the macro has ceased execution. 

Just like the Data Step, the macro first compiles (when defined) and 
then executes (when called). 

The %macro statement signals the starl of the macro definition. 

The macro processor takes all the code that follows until it reaches 
the %mend statement, compiling the code and saving it in the Work 
library. 

The default location for a %macro - %mend bundle is the Sasmaar 
catalog in the Work library. 

The 'compiled' form is a mixture of compiled statements and 
constant text. 
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Upon a macro eall, the macro processor retrieves the compiled 
macro code from the Work library and executes it, placing any 
generated code upon the SAS input stack as text. 
During macro execution, the macro processor may pause while text 
placed upon the input stack is processed. That is to say, once a full 
step is placed upon the input staCk, there will be a pause while it is 
executed. 

However, macro execution does one further thing. It creates a 
symbol table loealto the executing macro for the duration of the 
execution of that macro. Once the execution of the macro has 
completed, the local symbol table is deleted. 

In addition, we now know another way of defining macro variables -
as parameters (either positional or keywOrd) in the definition of a 
macro. The macro variables defined in this way are always and only 
placed in the symbol table loeal to the macro. So, during the macro 
execution, there is access to two symbol tables - the local one and 
the global one. The local table is always searched before the global 
one. We shall retum to this subject in the next module. 

In this section, we illustrate the rules for the following: 

• Writing to the various symbol tables during the execution 
ofa macro 

• Reading from the symbol tables. 

There are several factors to keep in mind when working through the 
following axamples. 
These include the following: 

How Is tha macro variable defined? 

1. %Iet statement, 
2. parameter, 
3. otherwise .... 

Where is the macro variable defined? 

1. In open code 
2. Within a macro bundle 

What is the name of the macro variable? 

1. Same as an already-existing macro variable 
2. A totally new name 

Example 1 

X .. acro I.ce I ; 
Xlet quartBl"'=l: 
Xput ••• &quarter ••• ; 

x..end f 10c.1 , 

Line Comment 
00004 The %Jet statement defines a macro inside a 

macro bundle. 
00005 The %put statement tests the value of &quarter 

inside the macro bundle. 
00011 The %put statements tests the value of 

&quarter i!fl!lr jhe mllcrQ !!um;lIc bill! fioi§bcd 
execYliIllL 



The log is displayed below. 

Explanation 

When %fiscal executes a symbol table local to the macro fiscal is 
established. With the local symbol table In place, the %/et statemem 
does the following: 

Checks the most local table for the existence of a macro variable 
called quarter. 

If a macro variable called quarter is found, its value is overwritten in 
that symbol table. 

If a macro variable called quarter is not found, the macro processor 
checks the next higher table (i.e., here, the global symbol table) for 
the existence of a macro variable called quarter. 

If a macro variable called quarter is found in the next higher table, 
its value is overwritten in that table. 

If a macro variable called quarter is not found, the process of 
checking the next higher symbol table continues. If a macro 
variable called quarter is never found, a macro variable is created 
and its value assigned in the most local table (i.e., the first table 
searched). 

So, in this example the macro called quarter is established in the 
table local to fiscal. 

The %put statements now read from the tables. During the 
execution of %fiscal, the macro processor will do the following: 

o Search the local table for the presence of &quarter, find it 
and report on the value. The %put statemem inside the 
macro fiscal will therefore write the value of quarter to the 
log. 

o When %fiscal completes the local symbol table is deleted. 
Therefore quarter no longer exists. An error occurs when 
the %put statement outside the macro fiscal attempts to 
write a nonexistem macro .. 

Before During Execution 
ExecutIon 
Global Global Symbol Table 
Symbol Table 

Local Symbol Table 
FISCAL 
Quarter = 1 

Example 2 

03 X"8CrO flscel: 
O~ XI.t qQ~rt.r=l; 
0& Xput ••• &quarter ••• i 
OS Xput ••• &"onth •• *; 
OT XlII8nd flsc.1 i 

•• •• 10 Xfl_cel 
11 
12 Xput •• _&quarter ••• ; 
13 Xput ••• ~onth ••• : 
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Lme Comment 
00001 The %let statement defines a macro in 

QPen code. 
00004 The %/et statement defines a macro inside 

a macro bundle. 
00005,00006 Two %put statements test the value of 

&quarter and &month inside the macro 
llY.!KU!!. 

00012, 00013 Two %put statements test the value of 
&quarter and &month after the macro 
lllirnILe hliUlnished executina. 

reference QUARTER not re$o'ved. 

Explanation 

When the first %/et statement executes in open code it writes 10 the 
global symbol table. Therefore, the macro variable month is defined 
in the global symbol table with a value of January. 

When %fiscal executes another scope is established, which is the 
symbol table local to the macro fiscal. With the local symbol table in 
place, the second %/et statement operates as described previously. 

In this example then, the macro variable month is established in the 
global symbol table whereas quarter is established in the table local 
to fiscal. 

The %put statements now read from the tables. During the 
execution of %fisca/, the macro processor will do the following: 

o Search the local table for the presence of &month. 

o Upon failing to find it, macro processor will now search 
the global table, find it, and report the value. 

• Search the local table for the presence of &quarter, find it 
and report on the value. 

• When %fiscal completes, the local symbol table is 
deleted, so that the final %put statements have only the 
global table left to search. So, &month is found but 
&quarter is not. 

DUring After Execution 
Before Execution Executlol1 
Global Symbol Table Global Global Symbot 

Symbol Table 
Tabla 

Month = January Month = Month = January 
Janu!!!1. 
Local 
Symbol 
Table 
FISCAL 
Quarter = 
1 



Example 3 

Line Comment 
00001 

00004 

00005 

00011 

xput ••• &Ronth*.*; 
1 ••• 

Explanation 

The sequence of logic is the same here as for the previous 
example: 

Macro variable month wilh value January is written to the global 
table. 

Upon macro execution, the processor checks the most local 
environment for a macro variable called month. Failing to find ~, ~ 
checks the next higher table(s). Upon finding a macro variable 
month in the global symbol table, the old value ( January) is 
overwritten with the new value of 1. 

Both %put stalements repori from the global table, the 'inner' one 
checking the local table first. 

Before Execution DUring 
Execution 

Global Symbol Global 
Table Symbol 

Table 
Month = Januarv Month = 1 

Local 
Symbol 
Table 
FISCAL 

Example 4 

o ..... n ••• ) 
00001 X .. ecro stet8(reglon=); 
00002 x~ut ••• &r8910n ••• ; 
00003 X~nd .tat.: 
OOOO~ 
00005 X,tet.(reglon=CT) 
00006 
00007 Xput &reglon; 
"""JIG f;i':l' 'n~C"~-~ ::>if.1;r~;:,i;F::HLr:l 
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Line Comment 

00001 

loiiioCTX.,.,.teta(1"8gI0n=CT J 

Xput &reglon; 
INO: Apperen1 $y~bollc reference REGION not r •• olv.d~ 
Ion 

Explanation 

Macro variables created as parameters are placed only and always 
in the table most local to the macro (except for read-wrile automatic 
macros, see example 7). 

Before Execution DUring Execution 

Global Symbol Table Global Symbol 
Table 

Local Symbol 
TableSTATS 
Reaion =CT 

ExampleS 

X ... cro .t.t.(re9Ion~); 
Xput ••• 'reglon ••• ; 

X .. end .tet.: 

Xstats(reglon=AZ) 

Line Comment 

After 
Execution 
Global 
Symbol 
Table 

00001 The %let statement defines a macro in open 
code. 

00003 The keyword parameter defines a macro of the 
same m.me associated with the macro bundle. 

00004 The %put statement tests the value of &region 
inside ih.. macro bundle. 

00009 The %put statement tests the value of &region 
after the macro bundle has finished executino. 

DlllJltllIn ==1:1) 
130 Xstata(reglon=AZ) 
•• AZ ••• 

• 3. 
132 Xput ••• &r8glon ••• ; 
•• CT ••• 

explanation 

Although the %16t statement has already established the macro 
variable region in the global enVironment, the value is not 
overwritten by the parameter. Macro variables created as 
parameters are placed only and always in the table most local to the 
macro (except for read-wrile automatic macros, see example 7). 



This example also illustrates the read sequence: the most local 
symbol table is always read first w~h the global and automatic 
tables last. 

Bofore Execution DUring After 
Execution ExecutIOn 

Global Symbol Global Symbol Global 
Table Table Symbol Table 
RElllion = CT ~on=CT Region=CT 

Local Symbol 
TableSTATS 
Rllgion = lIZ. 

Example 6 

X .... en t •• u; 
:Xlet .~.d.t.9=OIJ.n20031 

XPllt "'~.date9; 

lin II ",.Iue to .. read-onlv 'lo/ .. bol Ie uarl.ble 

'.u.'n ••.• ., ••• 18" .. ualue to III read-only SloIlIIbollc ua!"lable 

Explanation 

&sysdate9 is set by the system and is read only. The %let 
statement follows the standard write logic and the error message is 
given. 

NOTE: Do not give your variables the same name as read-only 
automatic variables I 

Before Execution DUring After 
Execution ExecutIon 

Automatic Symbol Automatic Automatic 
Table Symbol Table Symbol 

Table 
Sysdate9 = 04MAR2003 Sysdate9 = Sysdate9 = 

04MAR2003 04MAR2003 
Global Symbol Table Global Symbol Global 

Table Symbol 
Table 
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Example 7 

Lme Comment 

00001 The %put statement tests the value of &syslast, a 
read-wrile automatic macro variable, before the 
bundle executes. 

00003 The keyword parameter defines a macro with the 
SamJit!!.a1'!!lit as the automatic macro. 

00004 The %put statement tests the value of &syslast 
inside the macro bundle. 

00009 The %put statement tests the value of &sysJast 
after the macro bundle has finished executina. 

X .. ecro t •• tT(.~.le.t=): 
xput alil,last; 

X ... nd t.st7. 

Xt •• tlt.~.I •• t-what.v.r) 
.whateuer 

Xput &.~.I •• t; 
.whateuer 

Explanation 

&sysJast is set by the system but is a read-write macro variable. The 
parameter to the bundle has the same name. The read sequence is 
the same as that discussed: the most local table is read first w~ 
the global and automatic tables read last. The difference in this 
example is that the value of the automatic variable is overwritten. 

Before Execution DUring After Execution 
Execution 

Automatic Symbol Automatic Automatic 
Table Symbol Table Symbol Table 
Syslast = Syslast = Syslast = 
work.demograf work. whatever work.whatever 
Global Symbol Table Global Global Symbol 

Symbol Table Table 

Nested Macros 

A nested macro rafers to a macro. invoked within another macro. 
Nested macros allow increased flexibility and control over program 
flow. 

There are two basic structures for creating nested macros. In the 
first technique, one macro is completely defined w~hin a second 
macro. 



1I!:::~n~,.:~;! both(d* .b, .out ); 
00002 
00003 X~ecro 80rtlt(d.et,b~I,out); 
OOOOq proc 801"1 de1e=.aued.&d.et out~or~.&out; 
00005 bp .bpl: 
00006 run; 
00001 X~end sortlt; 
0008 
0009 X.ortlt(ld8,lb~,lout) 
0010 
0011 
0012 X~.cro prln1It(d.e1,b~); 

00013 11tle "He.der In1'or1ll8110n for Dltl Set Work.aout"; 
OOI~ proc content. dete-work.lout: 
0015 run;: 

~OOI6 t It Ie "Dete Set Work .&out Sorted S" &b,,"; 
~~o 11 proc pr I nt dete=work .Iou",; 
~0018 run' 
~OOI. tI,i.: 
~~020 Xlllend prlntlt; 
~~021 
00022 Xprlntltl&d •• &bp) 
00023 
0002"t 
00025 Xfllle"d bot h;: 
0002B 
00027 Xb01h(deflllograf.gender,dllllograf) 

Such a structure will work, but is inefficient. The inner macros are 
stored as text instead of being compiled. Each time the outer macro 
executes the inner macros are compiled. 

A more effICient technique is to define each macro separately and 
then invoke the compiled macros: 

~~n~~:~;~ .ortltld •• t ,bpi ,out): 
0002 proG .0r1 da1e=.e",ed .Iad.ei out "'work .&out; 
0003 by &by 1 ; 
000"1 run; 
0005 XMnd lortlt; 
0006 

00001 ~.cro prlntlt(d •• t.by): , 
oooe title "Header InforMtlon for D.te Set Work.aGutlt: 
0009 Pr'oc cont.nte date-work .lou1 ; 

00010 run: 
0011 title "Dl!IIte Set Work.&ou1 Sorted B~ &b~"; 

00012 proc print deta=wor'k.&out; 
0013 run: 
001"1 title: 
0015 Xlllend prlntlt: 

00018 
00011 Xlllecr'o both(d •• by.out); 
00018 Xsortlt(lds.lby,lout) 
00018 Xprlntlt(ldl.lb~) 
~~01!O Xlllend both; 
~0021 
~0022 xboth(deflllOg"f,,'~I~dlr ,dll'lOQrlf 1 ':Ii::~ 

Because all the macros are defined separately, they all compile. 
Here are the referencing environments: 

When the outer macro, both, is executing, the referencing 
environment is: 

• The symbol table local to both plus the global table. 

When the middle macro, sort;t, is executing, the referencing 
environment is: 

• The symbol table local'to sortit, the symbol table local to 
both, plus the global table. 

When the inner macro, printit, is executing, the referencing 
environment is: 

• The symbol table local to printit, the symbol table local to 
sartit, the symbol table local to both, plus the global table. 

Note that as a macro's execution terminates, the symbol tables are 
deleted and the referencing environment is reduced again. 
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Controlling the Plac:ement of Macro Variables 

So far, we have seen defauR rules for placement of macro variables 
into symbol tables. These rules help the programmer determine the 
value passed to the program. Often the default rules perm~ efficient 
coding possibilHies. 

In contrast, there are times when the default rules for placement will 
work against the goals of the programmer. 

A macro variable might go global and replace a value needed for 
reference In later portions of the program. 

Conversely, the programmer might wish to confine a macro variable 
to a local symbol table. This strategy would help minimize the size 
of the global table over the course of the SAS session. Local tables 
are destroyed after the macro finishes executing. 

Restricting as many macro variables to the local tables as possible 
helps increase efficiency in the SAS seSSion. 

This section examines sHuations where the defauH rules for 
placement of macro variables are at odds wHh programming goals. 

The programmer seeks to keep a macro variable in the local table 
where otherwise it would go to the global table. The reverse case 
can also be true: the macro variable should be written to the global 
table but would be written locally by default. 

Directing a Macro Variable to the Global Table 

Sometimes a variable will be made local when the programmer 
seeks to place it in the GST. To allow its value to be used in another 
step, consider the following code: 

:1::i~.m::~: 

i -~: ••• , 
~~~~~!~t~f o._,lu ........ St.tu. II ... t.t ....... ; 

PI'1lC print ot.= ... t.t .... (whtll".=(.t.tUF~ ... t.tU.··JJ~ ,-, 
~ftG .,..., ntl 1 I 

.""M1 

.prlfttl1 

LInC Commcnt 
00002 By default, the %Ief statement assigns the macro 

variable status to the most local table. The macro 
variable is unavailable during the execution of 
% rintil. 

The Log window shows the reason the program tails to print and 
create the correct title. 

li'U _D.II 

tHn't' Tt\IIr ... _ 12 ob_1Io_ n!.d t ... D" 1he dIo1 •• lIt "U,IED.IIi!~IUB, 
1IH£1I1.t.1u.~·M·1 

NON. TIHI d.t ... 1 IIQRK..M hlllI 81 el:l •• nHltlenll .nd 11 .... 1'"1.1:1 ••• 
,.,u, III'ITn .. n .. IIM UllIIII 

.... 1 th.1I 1.'13 IIIICDna. 

~NIIfO~I:nr""\ ~I 101> ,..,.fII,. ... 1I nlll'f"" n.t "'''''''11Il0:l. 
ii1DTE,"eIM '."'1Il'".1H Dy 1M IrwllMIIII _orll • ..... IN'lIT ... 
1:11 prill: pl"l"" d.U.~U'hl. .. 

" 

DROR n·:I&&, SYJI"." ......... , .t .... .",1 will H 1$I'IO .. ed, 

~TE' T" ..... Sy ...... uppald pt"1I1I .... lnt 11'11 •• 1. t11111."". or ...,..,... 
,.uTE. FIIDCEClUAE: PAIMT U"II, 

... 11.1 11 .. 11 '.'\18 IIIIOOnd. 



How might this programming objective be realized? 

I et.tue; 

Xlilacra 1Mlbe;,t I 
XI.1I .te1lu.:S, 

Cllt ••• U1(.11, 
nt • ...,g.a .. 'IIM: 1 ... ,...=I.t.1111"" .... t.t\lll'·)); 

"uri; 
~"d ... "tl 

~~1~B=:;:':~t~f 0-1181"" .he,... I .. t_ " .. t.1W' .... , 

Lme Comment 
00001 The %global statement directs the creation of a 

macro variable (in this case status) In the global 
table. The value of the variable is nUll. 

00004 The %/et statement inside %subset foUows the 
defauR rules. The GST receives the value for 
status, just as thSj)iQgrammer had intended. 

Directing a Macro Variable to the Local Table 

The programmer may also want a macro variable to be wrijten to 
the local symbol table. 

This step would assure that a value in the global symbol table would 
not be overwntten. 

Also, the global table would not become cluttered with macro 
variables used on a one-time basis. 

Line Comment 
00001 The %Jet statement In open code creates the 

macro variable gender in the GST with value F. 
00006 The %tet statement replaces the GST value of 

gender with M. This value is what the programmer 
wanted for the %~nderM macro bundle. 

00020 The &gender resolves to M, not Fas the 
programmer had wanted. 
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Iia ~ .... ..--u.! ......... ... 
II' lCgImderF 
I ...... . . ... "' .. 
lNal'£. Tiler ___ ." __ ... tl",,... ..... 0:1 fI"". ,,, •• U'" MUEO.OEJIaalutl. 

itm:, ==~":~'~"dl 
..... tl,.. 0.0Ii _enn 

'1£ 1qILI' ..... ..,a_ .. , 
•••• 11 ••• 

The default rules have worked against the goals of the program. 

The global macro variable gender was given a new value. To 
assure that the value of a macro variable is written to the local table, 
include syntax as shown. 

..neI .... F; 
1 "laoSlld""'''' ; 

Xllilanl Pncfartll 

:f~:. ~'::~3:::1I"'''; 
lU.t ,,,"del"="1 

pre" II .... d,t.""""IIIII,alltOllilul ""1\1 

~"':'~I" = "toGa,..d.,.", 
~t , ••• ~.r ... 1 
.~, 

~I'IG oenCl.1"K1 

Xput ..... afjltftd_ .. ; 

X"IIr'11 ellNll_FI 
IIqMIt 5'fI.~"'" J 
II'r'IIO' MI.M cho, .... YMI.CII_III.I..,. .... n; 

..,.,. •• 1'",; 

XI"I~:.=:=.,.:'~endr"·1 
.~, 

X_mil ,.rift,.,; 

Xput T,"'afjltndV4lll; ._ .... 
" .... t .... _end.,.. .. ; 
............ 
Xput ...... .--.. , 

Line Comment 

00006 

00007 

Overview 

The %/ocal statement creates a macro variable 
gender In the symbol table local to %genderM. 
The value of~nder is null. 
The default placement rules write the value to the 
local symbol table. The macro variable gender in 
the GST remains F. 

This module looks at how the Data Step can create macro 
variables, often out of a data set variable. The Call Symput routine 
is used to create a macro variable from within the data step. 

In addition, this module looks at the Symgetfunction for bringing a 
macro variable into the Data Step. 



Call Symput Routine 

Of all the macro syntax options, Call Symput is one of the mo~t 
important and most useful. W~h Call Symput, we have another way 
of creating a macro variable and giving n a value, this time during 
data step execution. . 

The syntax for call symput is: 

Call symput (macro variable name, macro value); 

Note: 

• Call Symput is used exclusively in the Data Step. 

• Call symput works at data step execution time (not 
compile time). 

• The macro variable is not available until the data step 
creating n completes execution (i.e., until after the run 
statement). 

Another issue to be aware is if the arguments are In quotes or not. 
Briefly, any argument enclosed in quotes is taken as the Ineral 
name or value. Any argument not in quotes is treated as a variable 
and the argument is the value of that variable. 

Several examples follow illustrating this last point. 

Example 1 

Example 2 

" • ...... tl ..... • ), 

Line Comment 
00003 First argument unquoted and second argumem 

quoted. Argument one references the data sat 
variable 'x', which has the value of 'mvar'. 
Argument one creates a macro variable mvar with 
the value reetin s. 

Example 3 

.JI'-III_I 
1'1 = "!w ....... 

~.~,"=f(·~.Y), 
~, 

"""" ............... ; 

Lme Comment 
00004 Neither argument is in quotes. Arguments one 

and two reference data set variables 'x' and 'y' 
respectively. Both data set variables have values. 
Argument one creates a macro variable mvar with 
the value Monda . 
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Example 4 

Lme Comment 

00003 Only the first argument is in quotes. Argument two 
references a data set variable 'y' with value 
'Monday'. Argument one creates a macro variable 
'x' wnh the value Monda . 

These are the four variations in the Call Symput routine. 

Now note the timing of creating the macro variable with Call 
Symput. 

Using the Call Symput Routine 

Application of the Call Symput routine displays ns programming 
power. 

To illustrate, let's create macro variables and values for frequencies 
of distinct values in a data set. 

prOIlJ print CSIt ......... 'I' ••• ; I"foIII; 

ut • ..JMIII_I 
••• 'I01'1I;.ltlt., 
e.11 'Y"fIUt(lt."hI., COUl'lfll 

run; 

XpI.It •••• "' ... 1 
"put •••• .,. •• 1 
:l(plrt ........ ; 
.put .ltlllpe •• I 
ICpIoIt .......... 1 

Lme Comment 
00011 Each loop of the incoming SAS data set 

work.stats creates a new macro. The macro name 
is determined by the value in the status variable. 
The macro value is determined by the value in the 
count variable. 

Analyze the following additional programs to see the power of the 
Call Symput routine . 

Example 1: 

Create output as shown. It requires both a string and numeric value 
reflecting the average salary ofthe data set. 

Format the string to use in a tRle statement. 

Use the numeric value in a Where statement to subsat the top half 
earners into a new data set. 



......... p ..... ,., 
•••• _~._ .. ry (KG .. _" •• ". •• ) .. __ .... 10_'; 

0;1.1'. -,,101' '_I 
'.1' -"'I"_I"Y' 
:::: :~:::~~ :=:,~! :p:m'=:~l~, .0;10' , ... , •• ~ II, --. 

",. ................ , ... '" I ... Ufo .. ' .... ' tl,._ "IID_t., ,"Oput.1"." .I1'h ... _,._ ,. .............. 110 •• _.'1 

CI·":.~~=-~~I'" I :::::~::!.~ .::",.:;:~~! J I 
-~. 
pt"Gc .... '10,. _ta ....... ,..pII.", 

\I ........... 'Jaf,no _""YI 
.. u .. ~o ..... ,. ...... ,. 0;11111 ... 11=.11, 

Line Comment 
00001-00004 Proc Means is used to calculate the mean 

of the variable salary. An output data set is 
created (work. summary) with a variable 
(meansal) that is the mean of salary. 

OOO06'{)0010 The data step is used to read in the data 
set created by Proc Means. Call symput is 
used to create macro variables meansal 
and avgsal. 

00012 Macro variable avgsal is used in Title 
statement. 

00016 Macro variable meansal is used in where 
clause to subset data. 

Example 2: 

Create macro variables to show average age by gender values. 
Show one average age for males. another for females. 

pra ........ 110, ............. 81 __ .n naprlntl 
\I ....... ; 
toy .... 0;1 ... ' 
output .ut .. _ .......... t ••• ~=:=:~ .. '"::-... ")J 

....... _10' 

Line Comment 
00001'{)0003 The data set saved.demogius is sorted by 

aender. 
00006-00012 Proc Means calculates the mean age for 

each gender. An output data set is created 
(work.agestats) with two observations; the 
first with the mean age for Females and 
the second with the mean age for Males. 

00014- The data step reads in the data set 
00017 containing the mean age values. Call 

symput is used to create a macro variable. 
The name of the macro variable is given by 
the value of the gender variable. The 
value of the macro variable is given by the 
value of the variable mean. Because there 
are two observations in work.agestats. two 
macro variables are created, one for 
Females and the second for Males. 

00019- %put is used to write the value of the 
00020 macro variables to the Log 
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Example 3: 

The idea is to archiVe observations more than 30 days old. This 
example could be adapted to any dynamic file (say one under 
FSEDIT control) where it was important to move old observations 
into some archive or backup file. 

ut.II .... , 
GlMlpln, 
'''1018'''' OS_",188" 
1:"10181." 
11 ... 10' .... 
",,"I 

o;I.td. 

IOE 15e .. , ... 
lEO " 

3131 .. 
13 8" 

iHt. "",.0111:1..-..;.; 
•• t ........ ,. .... 
I, t.d.yl ) • dIIt. ) 31. then ..... put .... rk.OIdr'eC •• 

r",", 
da •• ...null_, 

•• t _,,".Oldrelll I'IIIItI ... nWIIDni 
..II.YJlJNtl·.ppen .. ·.I • .,t(I'IWIIItI.)I; 
.top; 

~ .. 
x...1InI .reft'ye; 
XI ..... ppan .. fl •• Xthfm-XcfD1 

p .. OG .ppanl:l C ...... "acI •• rc ... CI.tel .. a .. III.OICll"ec'j 
~ . ..... 

_I •• JCpUt l1li ... ahl\ll,.. ... qull"Ml 
""an ... rehl .... ; 
brenl .... j 

Lme Comment 

00001-00011 Create oriainal data set. 
00013-00016 Create work.oldrecs with observations 

more than 30 days old. 
00018- Use data set option NOBS to create 
00022 variable NUMOBS. The value of NUMOBS 

is the number of observations in data set 
work.oldrecs. Call symput is used to 
create a macro variable (append) with the 
number of observations in the data set 
work.oldrecs. 

00024- Macro bundle archive is created. If the 
00030 value of the append macro is not zero 

(therefore there are observations in the 
work.oldrecs data set) the Proc Append 
code is generated and executed . 
otherwise the Proc Append code is not 
generated and executed. 

Example 4: 

Subset a data set so that each distinct value of a variable is written 
to a new data set bearing the value name. 

~'II (InPUtClI, DS/..,. ... p ... ,hl), 

lei; c .... t ... II.t • ., dl.tlnot vol_ •• , ttl. b)'WI .. , 

pn~.t~= =:~I~"::in' DUtl .. DrK.mlNtIy. n';RP"'''~'')l 
~, 

XI c .... t ... _ .. 1_ a' lII.el"O " ... I.tll ••• It" C:Olll'lt ",.1 .. ,; 
on. -"",'1_1 

_t .. rII.mIfIIb,... end=I'I! 
nil IY"put( ;~I;U:~~:~!~:Jlj~' H. 
11101 t"." D.II IYlqNt(·nllflotl.·.putl-"-.E.))J 

~. 

XI u_ thll ~t. BtQ to n .... ".11 eI.t •• et •• nd lI\II:I .. t; .... 
l(ctg 1"'1 lela ImulMltll' 

.PJ"~hI"_"'."'1 ..... , 
_t .'nputCl.j 
Xlat .leF; "do , • I 1111111 ""u,",~li 

", ... I, .1Jy .... ,. ..... "' .... 1 TMn ou'put ap .... , hi"""""" I , 
XI ••• In=.I •• ; ..... 

~. 



Lille Comment 
00004-00006 Use Proc Freq to create a data set 

containing all unique values of variable 
defined bv &bvvar. 

00009-00014 Create a series of macro variables called 
mvar1, mvar2, etc. The values of these 
macros are given by the value of the 
macro &byvar. The macro variable 
Numobs that is created has a value equal 
to the number of uniQue values of &bVVar. 

00017- Use a %do loop to create the data set 
00021 names in the data statement. 
00023 Create macro variable else and set its 

value to null 
00024- Use a %do loop to generate a series of If, 
00026 else if statements. Based on the value of 

&byvar the observation is written to the 
appropriate data set. 

Example 5: 

Let us assume that the programmer wants a title statement to spell 
out the results determined from data set summarization. 

For example, if there are more males in the population than 
females, the title should read, "Males outnumber Females". If the 
reverse is true, the title should read, "Females outnumber Males". 
How can the programmer tell SAS which title to select? 

001 " ... cro ... , •• ; 
DOt title • ... 1l1li. Qutnu"bDr re".'.,.'1 
DDS tltlae ...... ta lef"; 
not Killt oraer = crelaerU:llnOi 
lOll XMlllnd .ale8; ... 
'OT XM'I:U"O fe .. ,lell 
lOll title ·r .... ' •• DutnuMber MI' •• '; 
lOB tltlel! "U to """; 
.,0 Killt order =i 
.,1 >:Mend 111". lea; ... 
011 Xliii era elzlI; 

101.. KOIOM I orCler; 
101& optlo .... nDd,lt. nO"ullltllII .. ; 
0011 title; 
DOlT 

.. etlln l' lit ; 

If .andar = "'" then h'; 
ela .. 111+1; 

If end the ... dOj 
Gill .YJllput( •• ndllr, cDfllpt"e •• (put(f, a'lll' 
e.II aYflPU1(gencler. OOMpre •• (puth •• 3. I 
8I'Id; 

.. ,"" 

pro!: aart d.t •••• U.d.dllllIlllOglu. 
Dut=Mork" dlllllOe I u.; 

by lIordlU" Gel'lder I 
run; 

PI"DC print d.U=MOI"K"defItDgluaj 
run! 
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LlIle Comment 

00001-00005 The %maCfO - %mend bundle males 
supplies the title to use if males outnumber 
females. If so, the data set is sorted in 
descending order to show the males at the 
top. The second t~1e statement will show 
the actual values (derived below). 

00007-00011 The %maCfO - %mend bundle females 
supplies the title to use if females 
outnumber males. If so, the data set is 
sorted in ascending order to show the 
females at the top. The second title 
statement will show the actual values 
(derived below). 

00014 The %global statement creates a slot for 
the older macro. The value is supplied 
when the macro 'YoITIaie or %female is 
invoked conditionally below. 

00016 Because mles are used, all previously 
existing titles are removed. 

00022-00025 The sum statements F+1 and M+1 count 
the number of observations read into the 
Data Step. 

00027-00029 The Call Symput routines create macro 
variables F and M at then end of the data 
step execution. 

00033-00035 The %/, ... %then condition invokes either 
%males or %fema/es based on values of 
the macro variables. At this point the tHle 
statements are ready and the Global 
Symbol Table holds a value of e~her 
descending or <null> for the macro 
variable order . 

00039 The orcIermacro variable resolves from the 
Global Symbol Table. 

Frequently Asked Questions About Calt Symput 

(a) To which symbol table does the macro variable balong? 

Most macro variables created by the use of the Call Symput routine 
are placed in the global table. However, the variable will be placed 
in the nearest symbol table in the current referencing environment 
of the data step, providing that symbol table is not empty. If it is 
empty, ~ will be placed in the next higher symbol table, providing it 
is not empty and so on. 

(b) When is the macro variable available for use? 

The most common mistake with the use of the Call Symput routine 
is to forget that the macro variable is only available after the data 
step completes execution! 

(c) How does the Call Symput format character values? 

The default format is $W. where w is the width of the variable. 
Hence trailing blanks may also be transferred. Avoid this by the use 
of the trim function wHh the second argument: 

call sympuICmvar1', trim(datavar»; 



(d) How does Gall SYMPUT format numeric values? 

The default format is BEST12. with the number being right justified. 
You may need to use the left and put functions to get your desired 
result: 

call symput('mvar1', lett(put(datavar, 3.»; 

Symgel Function 

The purpose of the Symget function is to pass values from a symbol 
table in the current referencing environment to the data step 
variable in the program data vector: 

Symbol Table 
mvar1 I Value1 
mvar2 Value2 

Program Data Vector I VarA I VarB 
Value2 

I VarC I VarD I VarE 

Note several important features about the Symget function: 

• 

• 

• 

• 

It is used exclusively in the data step. 

It works at data step execution time (not compile time). 

Symget always retrieves a character variable. 

The, data step variable created by symget is a character 
string with a default length of 200. 

The syntax for the symget function is; 

Variable=symget(argument); 

Three types of arguments are accepted by symgel: 
• Name of a macro variable in single quotes. 

• A data step character variable whose value is the name 
of a macro variable. 

• A data step character expression. 

Use of the Symget function is quite versatile. 

",I "'8=": 
tltl •• ''Mr."; 

proc pr I nt dat.awerk .deMglu.: 
ua,. statu. gend.,. title; 

run: 

Lme Comment 
00007 

00008 

The Symget function used in a 
where oolion 
The Symget function used in a 
conditional assianment 

In contrast, consider the following attempt to use the Symget 
function. 

Warning: This program contains syntax errorsl 
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The Log window shows several problems. 

iii ~I:; :1t~., 
31 0.1. ~H:~!~:11 

_ 0·1 ....... ,f: .pll_ ..... ·u.II .. •• 

!!! .. , .. _ ..... 10 ... , ....... \.t.t ..... !JllllIII't(·"., .... ·~)I' 
• I. ~ .. ~tf ..,. ... ' _ tl", • .,.,...t( , tI"l I 
~ ~"" 

:lI: ~ M. ~t_ .,.~ _0"""11 Itol. ,tilll' _._ at """'", 
.DIn'IIu.t_Jlf ... ...-, ,....u... t •• t ....... 

How might the problem in the above syntax be solved? 

_1 ... ".1""1 
~ta=·~::~~~(t~~\·~~"*~r~'I':·!(~:!.U;;111:,.·) ; ,. ... "; 

j)I"CIC prll'lt d.t ....... lucl 
IIIlr .tlt_ ...-:!Ir 111'111 
..,.,. •• il1'llI. = ....... I UII"I -. 

Line Com ment 
00004, 00009, 
00011 

Unlike the Symget function, invoking a 
macro variable value using &valu6 does 
not depend on the Data Step nor on 
execute time. 

Dynamic Change to the Macro Variable Name 

The most common use of the Symget function is to make dynamic 
changes to the macro variable name. 

= flret: 
= •• cond; 
• third; 

date work.newde; 
do I = I 10 3; 

datavar = .""s-t( 'Illvar '1Iput( It 1.)); 
outputi 

end: 

data=work.newds; 



Lille Comment 
00001-
00003 
00006-
00009 

The three "Jet statement created sequentially 
named macro variables. 
The oo ... to; ...... end; syntax provides the 
numbered portion of the macro variable 
names. 

The distinction between the two syntax options of the Symget 
function is in the use of quotes! 

Placing the first argument in quotes indicates a literal; the string 
inside the quotes is the macro variable name. 

When the first argument is not in quotes, it indicates a data set 
variable; the value of the data set variable supplies the name of the 
macro variable. 

Creation of Numeric Variables 

Another point to note is that the Symget function creates a macro 
that is a character string. What are the implications of this? 

Consider the following syntax that appears to be quije similar. The 
syntax uses the Input function to convert a character variable to a 
numeric variable. 

), 

prtIlIii IIlIntent. IIIIt ... h.nge.; ,. .... 1; 

prOD print Utl=ChIlllQMI r'lIftl 

........ Input 'unctIG~ Il0l11:''' SyIIaet ...... .... 

4n~~~'!'~~put( ... UI. E.J. 
1Iii ... tl ., InPIl1:Ca)lJle,.'{'.ca'.').I:.); 

:::;: : :~~~~!~&~:~:)I 
~., 

~: ~7~;n:t::j~:~~~:1~n~unJ 

Lme Com ment 
00020-
00023 

The derived variables cost1 to cost4 seem to 
follow the same syntax. They do not. Explore 
the differences in the Input statements 
below. 

Why these differences in results? 

Remember that the Input function uses a character value as the first 
argument. Both Symget and '20' provide the correct variable type, 
and thus the correct justification (to the left). These two examples 
work as predicted. 

In contrast, &scaJe and 20 are numeric values. The Log window 
states that numeric values have been converted to character. 
However, the automatic conversion used the Best12. format. As a 
resutt, the numbers were converted to strings as " 20". What 
part of the string contributed to the values of cost1 and cost3? 
Answer. the first two (blank) spaces. As a resutt, the values for 
cost1 and cost3 are miSSing. 

Remember the resuH from the Symget function is a character string 
of defauH length 200. It will be left justified and therefore works as a 
literal string. 
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