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Why botherlearniIlgapout macros? 

• Have you everwantedto'!package" 
blocks of SAScodeil'itocomponents 
whichcpuldbe invoked with a single 
command? 
» This would be desifable, for instance, in 

repetitive coding· situationsinvolving the 
processing of numerous, similar data sets 
in identical ways. 
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Why .. 'n:1.acros? (c()ntinued) 
• Have you everwal1t~ploWl'"jte a SAS 

program whicbrtl.odifiesitselfwhile it is 
running? .. 

~~. PerbEiPsyouwantg(JtpWtiteflexible SAS 
codiiliVitfrthe abiiitytoaccommodate itself to 
certain changeable details -- for instance, to 
check for data requiring special processing, to 
dynamically generate data-dependent lines in 
a report, or toco(11municate particular 
information between.(hg.steps in a program. 

Why .. ~.··J11acr()~?·.(continued) 

• Have you everwantep to be able to 
build and utilize a. customized ''toolbox'' 
Of fraquently-used pr()gramming 
modUles, withoutJlaMingtoexplicitly list 
them in each prdgra.min which they are 
used? 
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Why .... macros?(continued) 

• For these sitLllations, and for many others, 
use of the SA$mqC~O language.can 
produce theaesiredxesl.dts. 

• The SAS macrcflangUage is a powerful 
tool for producing flexiblepr repetitive 
code by using a modularized approach. 
It is particularly.usefulinapplications 
development. 

WliafareMacros? 
• Macros are stored text Which contain 

entire blocks of SASe ode, and- which are 
identified bYqnam6(The storedtextcan 
include .. $i\Sstaternents, literals, numbers, 
macrdvariables,macroJunctions, macro 
expressions, orcallsto other macros. 

• Macro variablesareusedto.facilitate 
symbolic substitutiol1dfstrir"lgs of text, 
whereas macros can be Jolsed to 
manipulate SASSdurceslatements. 
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• Macro inforrna.tipncanb~in§erted at any 
point in a SASpr9Qramsirnply by 
referring to the ma.9ro.entityby name, 
prec~dedbya spapialcha.ra,cter, which 
distinguishes macro statements from 
ordinary SAS 90de. 

Macro variablesar~identified using the 
ampersand (&),anc:fll7acros are 
identified usingthapercent sign (%). 

What are Macros? (continued) 

• These specia.lpha.racters(8cand %) are 
"macro trigg~rs .. "lf·.eitherof •. these triggers 
are followed by a pon--blank charact~r, the 
macro facility take$ contr()1 oyer 
processing. . 

• The macro facility construpt$ and edits 
SAS source statemen.ts by substituting the 
currently-definedYaluasotmacro 
variables, and alsobyreplaqing macro 
names with thastoredtext which is 
associated withe.achotthem. 
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standard SAS Code: 

input stack SAS program 

"'v 
SAS processor 

SAS Code VVith Macro Content: 

input stack 

"processed" SAScode 
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The SASMacl'() Language is a 
prog}'~nglatIguage. 

• The macrofacililyfPlJowsinstructions 
which are written usihg a special 
language: 

• The SAS macro language has 
variables, statements., functions, 
expressions,an(r~YI"l~ax..lt. works in 
conjunction wilhthEfSAS programming 
language. 

MacrOYariables . 

• Macro variablesarel.lsedto facilitate 
symbolic substitution of strings of text. 

• Macro varia.bles .Clr~~arned . following 
theusl.lalrUlesfotSASnarnes. 

• A macro variable cah be referenced by 
placing an a/"llpersandimmediately 
before the macrovariablehame and, 
optionally, by placing a. period after the 
macro variablehame: 
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Macro'V'ariables, continued 

• A macro variable reference causes the 
macro facHitYt6 substitute the. current 
value of themactovariaole for the 
reference. 

• There are two tYpes of macro variables: 
automatic ma.cro .variables,which are 
defined by theSASSupervisor, and 
those whichClr~gefiliedbythe 
programmen 

Macro'V'ariables, continued 

• Once it has o~~r} ClPprQpriately defined, a 
macro variablema.ybeused repeatedly in 
the SAS job. 

• Automatic m9croYciria.bl~SClre created by 
the SASSopervisor when the SAS System 
is invoked. TheYlncltldeinformation such 
as the time, daY,Clnd date on which the job 
began executiQQ,anc;l the name of the most 
recently created SASdataset. 
Automatic macro variables are available for 
the duration of as AS job and can be 
referenced anywij§)r§)illi~liySAS program. 



Macroyrariables,cQntinued 

• The %LET statementls.thernost common 
way to creat~user"defiriedrJlacro variables, 
and to assigrtvaluestothpse vari~pl~§ . 

•• Th~."Clluea$Signed.Jt)arJl~oro variable is 
treated as a chara,cterstrlngby the macro 
facility, but it isn't nece§§aryto enclose the 
string in quotes;Jf quotes are used, the 
quotesbecomejp~I'tOfthe string. 

• There is no suqtlthing.as.a numeric macro 
variable. In themacfo(anguage, everything 
is stored text. 

Macro Y(lfialJle~,continued 

• Here is the gerteral§Yl1t~xfor%LET: 
%LET maCl'olllJriablename = value; 

The name of a macro vatiable. rJlustconform·to 
the ... OlJstpl11C3.fYt-ule§forpames in SAS. . 

• Here is a particula(example: 
%LET OPT =NOBS UNIFORM; 

• Then, the statement 
PROe PRINT&OPT; ...... . 

would resolve as(tb~tls,\NoLild be replaced by) 
PROe PRINT NOBS1JNIFORM; 
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• Macros areLJ.s~dtoma.nipulate SAS 
source statements • 

. '" --. . 

• A macro i§defined by enclosing its text 
betweel'la%MAGBOstatement and a 

. %MEND statement. 
• The %MACHO§tatementmay include a 

parameter list (eitt)er positional or 
keyword type)t()definespecial macro 
variables thatcahbereferenced within 
the macro. 

Ma.cros,coiitinued 

• Here is the·gen~raJsyhtaxwhich is most 
commonly used: 

%MAQROmClcrotlClT11€J(psrameters); 
... ;.. . macrotext;;~ 

%MEND mactbname; 



Macros, continued 

• Macro variablesvvhich~reaefined within a 
macro genera:UYca:nnotbErresolved 
outside of the macro. ••••••..•.. . . 

• Itisp()s~ibleto inVQkeamqqro from within 
another macro. When this h~ppens, the 
macros are said to be "nested. " 

• In general, a m~qro"afia.b(ecan be 
resolved in themaorowithinwhich it is 
defined, and iJ1.a:llgtflermacros that are 
nested within that macro. 

MacroProgr;iiim1ingStatements 
and Macro Functions 

• Most macro programl11ing sfatements 
appear simU~rly ,aJ1d~reused in the 
same w~y,ias cOrresponding ordinary­
SAS programming~tatel1'leJ1ts, except 
that they begin with a percent sign (0/0). 
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Macro Progratrlllling<Statements and 
Macro Fllnctions,ii()ntinued 

• For example,itl1e%IF.;.%THEN-%ELSE, 
%00, %OO~{oW"'ILE::,~DO· %lJt-J'T1L, 
%ENO, and%GQi)7Q$tgtements a.re used 
in<preciselythe san'lerna.nner as the 
familiar IF-THEN*I3I.;SE,DO, DO WHILE, 
DO UNTIL, ENO,and GOTO statements. 

• These statementsfa.cilitateconditional 
code generation, iterative processing, and 
branching withirlamacrq. 

Macro Progr-atrllllil1gStatements and 
MacroEullctions,continued 

• The. SAS macro I.gnguageincludes several 
functions forlTlanipulating strings which 
are similar tocharacterstr1ng functions 
whictlrnighlbe u$edirl aQAJ A step in 
ordinary SAS. 

• %LENGTH, o/o$lJBSTR,~INDEX, and 
%SCAN workjllstasyou might suppose. 
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Macro Progr~gStatements ap.d 
Macro El.lIlOti()nS, continued 

• Singlequotes(")anddouble quotes (" ") 
don't havethesameeffectin the SAS 
macro language as in ordinary SAS. 

• Ifarllacto refereneeisplabed within single 
quotes, it will not resolve (that is, it will be 
treated as consta.nttext,and···no symbolic 
sUbstitution will occUr). 

However, macro variable references 
enclosed in doublequqtes 111(111 resolve. 

Macro Progta.rtuning Statements and 
Macro Functiol1s, continued 

• The SAS langu~geu$e$quotes to indicate 
character constahts.However, since quotes 
are consideredpartofthe.text inthe SAS 
macrolangu~ge ,qUt>.tin:gff!nctions take the 
placeofqubtes in macro·· expressions. 

• Quoting functions are very useful for 
removing the cU$tomarysyntactical 
meanings of s8~ciC\1911.C\ractE3rs (like 
semicolons, unmatct;)(;}(tparentheses, 
apostrophes, 08~r~tor$,andl11nemonics) in 
character·strings.CC)nsultthe SAS 
documentationforfurtherinformation. 
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AFt;yv Exam.I>les> QftbelJse of Macros 
• Here is an e)(atnpleofarri~cro, named 

REPET, whichuseskeyworcI-type 
parametersinal1iterati"Efloop to generate 
multiple DATAandPROC$teps: 
'o/Of./IACflO.·.REPt:T(FIRST=;LAST=); 

%LOCALI; 
%00 1=&FIRST%TO&LAST; 
DATA NET&I; 

INFILEIN&I; 
INPUT DEPI$INCOMEEXPENSE; 
PROFII==JNCO!!llE -EXPENSE; 

PROC PRINT; 
TITLE "REPORT OF INCOME & EXPENSE FOR &"; 
%END; 
RUN; 

%MEND REPET; 

APe", Examplesofthel.'fseQf Macros, continued 

• Simply defininga.rr1aCrodpes not cause it 
to execute. 

• Here is howtoinvokeJI:1~previously­
defined macro: 

%REPET(FlRST::1990,LAST =2000) 

,/'Notice that the null default values of the 
parameters arereplCicedwifhdesired values. 

,/' Also notice that thestatemeritdoes not end 
with a semicolon.' 
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AF~w ExamplesoftheUseqf:Macros, continued, 

• Following is an~xartlpl~lttWhich macro variables 
are used forth~st~n(j(:l~~Qt.th~time period 
under consid~ratipnina batch reporting job which 
normally woulQ~e rlJrreg.chMonday morning. 
» Before submitJingtJieprqgrariCth~ appropriate dat~ 
~1~rn~l'It$~reihserted asatgurnents in the MDY 
function for a variable named START. 

» If the program is runona Monday, and if the desired 
time period is th~precedingweek, then it isn't 
necessary to doailything to START. 

» This program is easy to maintainand use, since the 
start date is ohly~nt~t~cf.()nceatthe beginning of the 
program, and the macro facility automatically 
substitutes values Jor lwo different forms of the date 
as often as they are required. 

A Few ExamplesofffieUseo(Macros. continll~d. 
DATA .... NULL_; 

START = MDY(10,20,2000); 
%GLOBAL STRTDA1STRT0A2;···· 
IF &SYSDAY=MoodayTHENDQ; 

START2 = &SYSDATE'; 7; 
CALL SYMPUT('~STRTDA1",LEFT(PUT(START2,WORDDATE.»); 
CALL SYMPUT(~~STRTDA2'.',LEFT{PUT(START2,DATE.))); 

END; 
ELSE DO; 
···CALLSYIIIIPUT(·~STRTDAt~.LEFT(PUT(START.WORDDATE.»); 

CALL SYMPUT("STRTOA2~.LEFT(pUT(START,DATE.))); END; ............ . 

DATA A; 
INFILE IN1; 
INPUT @1 VAR1PD6. $2. 

@9 VAR3 $4; ~13DATEVAR MMDDYV10.; 
IF VAR2 = '02; 
IF DATEVAR GE "&STRTOA2"D; 

PROC PRINT; 
VAR VAR1 VAR3; 
TITLE "Records i>rOc:eiaj;8cfSince&STRTDA1"; 
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A Few Examplesof'theU.~eof'Macros, continued 

• Theprecedirlgpr9grarn.rn~kes use of two 
automatic macrpvariables,SYSDA Y and 
SYSDATE, Whichar~.Qreated when the 
.9A.9. 9y~~~.mis i~y~~~d .••.• 

• TheSYMPUT routineJs. used to transfer 
information from the DATA step to macro 
variables, during the exeqution phase of 
the DATA step. 

A.Few Examples of' the Use of Macros , continued 

• Sometimes,ll.l$~~.ASt<:>p~rform the 
same kind of statistical analysis and/or 
reporting on.dataJiI~~whichsharethe 
samegeneralstrqctur~,butwhich differ 
acco"dingtoindLtst[ygrouping or economic 
region. Macros are ideal for this situation! 

• Following is an.c)utline of atypical case. 
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AE~w Examples ofth¢ l.Jse of. Macros, contiriued 

%MACRO ANL YS{REGf\J); 
DATA &REGN.~2; 

SETg;REGN; 
BY INDGRP; 

. .. • ••. ... (SASpfogrammihgstatements) 
PROC ••••• ; 

••• (SASprogfamming statements) 
TITLE "Analysisfor&REGN Region"; 

DATA •••• ; 
.•. (SASptqgramming statements) 

PROC •••. ; 
RUN· , 

%MEND ANL YS; 

~. Few Examples of the BSe of Macros, continued 
• Notice the use()fthepararn~t~rREGN. Macro 

parameters arespecialmacrovariables which 
are defined with the macro, and which are 
assigned a valuElwhenthen"lacro is invoked. 
Also notice theuseofaperio¢.as a macro 
variable delimiter inthefi(stDATA step. 

',',- ',',' - ,',"-' ','," 

• Hereish6w the prec~dingn1aor() would be 
called -- notice that·each invocation includes a 
value for the param~ter REGN: 

%AN LYS(P LAINS) 
%ANL YS(METROP.L) 
%ANL YS(EASTI;X), 
%ANL YS(GU.LI7(;) 
%ANL YS(CENTRAi.) 
%ANL YS(BORQE;R) 
%ANL YS(OUTSTA) 

392 



Macrosc~bestore~ in, and 
accessed.fr()I:l1,fi1actCllibraries. 

• The autocall'a.c;ilitYis a wf.i.yqf making one or 
more Iibrariespfcoml'l10n.ly-used SAS macros 
available, withC)ut ha.Ving.~gexplicitlyinclude 
th.~J"Il in~acb.SASpr()gr<1minwhich they are 
used; ...•...•.....••. .... ..i? 

• This allows SASprogrammers to create 
macros for customized functions, and to have 
access to themWhen.ever they are needed. 

• There could bepefsbf:fal macro libraries, or 
departmental ma.c[()liprariesfor macros to be 
shared by manyp~r~()n~. 

Macro AutopalfLibraries, continued 
• Autocalilibraries-'­

» On MVS systemS,a.utoCaIFlibraries are partitioned 
data sets. 

» On a eMS system, anautocaU library iSJ1.rn~c:lib. 
» On a PC, art~utocanlibrarYisadirectory consisting 

... ofJileswitha'sas'eXtension. 
• The macros are st<>redas rnembers in the library, 

where the name of the macro is the same as the 
name of.the member. The libraries are 
concatenated, u$ing~i1e filerefSASAUTOS. 
Then, the. autocalrfacility vvillautomatically 
define and execute a stored macro whenever it is 
called in the SASS~Ssi()n,pr()vided thatthe 
MAUTOSOURCI:~ystempptiorris in effect. 



-: .. ::-: ... :. ... -:-:: .......... :: ....... . 

. Suggestions rorFllrth.e~ Reading 
• SAS ·Institute Inc~;$ASGuidetoMacro Processing. 

Version 6. Second Edition, Cary, NC:SAS Institute Inc., 
1990. 

• SASlnstitute InC.,SAS Macro Facility Tips and 
Technigues. Version 6. First Edition, Cary,NC:St\S 
Institute Inc., 1994. 

• SAS InsfitutelrlC., SASMaeroLanguage: Reference. 
First Edition, Cary, NC:SASlnstitut~Jnc., 1997. 

• Thomas J. Winn Jr., "fheSAS Macro Language: An 
Overview," Proceedings of SCSUG~91, pp. 267-272. 

• Thomas J. Winn Jr:,"Oepljgging SASMacros," 
Proceedings of SCSUG'94.pp.?12';229; 
and SUGI-20 ConferencEfProceedings,1995, pp. 346-
352. 

• The SAS Macr9L.a.n9l.i~geisa powerful tool 
for simplifyingrepetitlv~-coding, for 
communicatiIl9inform.ation.between 
program step~,for.gE;)n$rating data­
dependent.SAS$tat~ments,for permitting 
conditionalexecutionofSAS.code, and for 
dynamically importing ce.· . rtail1 information 
from the SAS Supervisor. 

• In macro progr(irnming, amgdularized 
approach is used.>. . 

• In this presentation, W~ have seen, or 
referred to, a feW·ofthebasic uses. 
And we also have Hstedseveral references 
for further stuCiY. 
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AuffiorInformation 

• Telephone: 5121250:"86tO 
• E-Mail: TWIN504@aol.com 
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