lntroductlon to the SAS.
Macro L

Tom Wmn iR
Texas State Audltor s Ofﬁce |

< 8AS isa reg:stered Irademad( of SAS lnsﬂruta Inc. in the
USA and other count @' md:cates USA registration.

* Have you ever wanted to package
blocks of SAS code into components

 which could be mvoked W|th a single
‘command? coa

» This would be desrrable for mstance in
repetitive coding situations involving the
processing of numei ous s:m:lar data sets
in identical way L
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© Why ... macros" (contmued)

* Have you ever wanted 1 hté a SAS
program whlch 'modlfles ltself whlle itis
runmng'? -

» Perhaps you wan d to nte ﬂex:ble SAS Y
" “code with the ability to accommodate itself to
certain changeable detalils -- for instance, to
check for data requiring special processing, to
dynamically generate data-dependent lines in
a report, or to communicate particular
information between the steps in a program.

o Have you ever wanted to be able to
build and utilize a customized “toolbox”

- of frequently-used programming i
modules, without havmg 1o explicitly list
them in each program |n whuch they are
used? |
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* Why .. macros" a(contmued)

* For these s:tu; _ons and for many others,

o produce the deStre.‘d re;su!ts

* The SAS macro 'Ianguage is a powerful
tool for producing flexible or repetitive
code by using a modularized approach.
Itis particularly useful m apphcatlons
development et

* Macros are stored text v “h' contain
entire blocks of SAS code, and which are
identified by a name. The stored text can

include SAS statements literals, numbers,

’*macro vanables macro functlons macro

whereas macros can be used to
manipulate SAS source statements
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~ What are Macro_s? (contmued)

* Macro mformat n»can-?be serted at any
point in a SAS program simply by
referring to the macro entity by name,"

. preceded by a special character, WhICh

distinguishes macro statements from
ordinary SAS code o |
Macro varlables ar "“igldent:fled using the
ampersand (&) and macros are
identified usmg th ;pe,rcent SIgn (%).

~ - What are Macros" (Continued):: e

. These specnal characters (& and %) are
“macro triggers.” If either of these triggers

are followed by a non-blank character, the
. macro facmty takes-,‘ ontrol oy
" ‘processing. Gk

¢ The macro facnllty constructs and edits
SAS source statements by substituting the
currently-defined values of macro
variables, and also by eplacmg macro
names with the stcre?d L W
associated with each 13
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 So, what does “macro” do?

Standard SAS Code:

input stack | SAS program

%

SAS processor

- So, what does “macro” do? - continued

SAS Code With Macro Content:

input stack | SAS program

macro code
>

7
N Z

Macrc Facility

g

SAS processor

<
“processed” SAS code
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~ language.

 The macro facmty followsulnstructlons
which are wntte' usmg“ -' fs-pecual

* The SAS macro Ianguage has
variables, statements, functions,
expressions, and tax It works in
conjunction with t AS programmmg
language.

__*» Macro variables are

* Macro vanables are used to facmtate
symbolic substitution of strings of text.

| amed following
- the usual rules fo_ S | names.

* A macro variable can be referenced by
placing an ampersand immediately
before the macro variable name and,
optionally, by placm‘ aj enod after the
macro vanabl o}
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* There are two. types of macro variables:
automatic macro variables, which are
defined by the";SAS Superwsor and
those which are defi ed by the
programmer.. e

PP p- ‘
macro variable ay be used repeatedly in
the SAS jOb

abﬁ s are created by L

is invoked. They include information such
as the time, day, and date on which the job
began executlng, and the name of the most
recently created SAS data set.

Automatic macrq vaﬂables are avallable for
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way o create ;:user-defmed macro vanables "
and to ass:gn values to those varlables

treated as a charécter;;Sf}ing by the macro
facility, but it isn’t necessary to enclose the

‘string in quotes. If quotes are used, the
quotes becom'_

» There is no such t ‘ﬁingf,;a}s a ﬁ;umeric macro
variable. In the macro language, everything
is stored text. A

-~ MacroV s _féOntinued e

* Here is the gene@lral"' jy_ntax for %LET:
%LET macrovariablename = value ;
The name of a macrp':?varlable must conform to .

° Here is a partucular ple:

%LET OPT =N OBS UNIFORM

e Then, the statement. ,
PROC PRINT &OPT:

would resolve asis.(tha ,would be replaced by)
PROC PRINT N OBS NIFORM
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' between a %MACR. statement and a
- %MEND statement.

¢ The % MACRQ statement may include a
parameter list (either positional or
keyword type) to define special macro
variables that can ,referenced within
the macro. L

Méiéros,ffct)titihhed - L

* Hereis the gen_e ':'a_ ,. syntax WhICh is most
commonly used;« |

%MACR. macroname(parameters )
. macrotext
%MEND macroname |
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Macros , contmued

« Macro varlabfles ;"}hlc ';,-vdefmed within a E
macro generally cannot be- resolved
outsnde of the macro !

* In general, a macro vanable can be
resolved in the ma" g "i;éWlthm which it is
defined, and in all other macros that are
nested W|th|n that acro '

- ... Same way, as co

and ‘}Mac * o;;; Functmns

e Most macro ‘pjrogrammlng statements
appear similarly, and are used inthe. ...
sponding ordinary-
SAS programm ng statements, except
that they begin with a percent sign (%).
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“ tatements and

. For example the %IF-%THEN-%ELSE
%DO, %D0O %WHILE, %DO0O %UNTIL,
%END and %GOT e‘ments are used;g,;,,,
-in premsely the same manner as the L
familiar IF-THEN-ELSE, DO, DO WHILE,
DO UNTIL, END and GOTO statements.

* These statementsffacnlltate condltlonal
code generation, iterative processing, and
branching within a macro

: :‘;_::ng Statements and
- Macro ‘}Functlonsv,;;;conuﬂued o

* The SAS macro Ianguage mcludes several
functions for manipulating strings Wthh
are similar to character string functions
- which might be used a ATA step in
ordmary SAS.

* %LENGTH, %SUBSTR %INDEX, and
%SCAN work jUSt as you leght suppose.
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Macro Programming Statements and
L ion ';_contmued |

* Single quotes (‘ yand deuble quotes (“ )
don’t have the same effect in the SAS
macro. Ianguage as in ordmary SAS.

If a macro reference;;rs;:placed within srngle
quotes, it will not resolve (that is, it will be
treated as constant text, and no symbolrc
substitution wrll occur)

‘However, macro vanable references
enclosed in double quotes will resolve.

Macro Prograrmmng Statements and
- Macro Functions, continued

* The SAS Ianguage uses quotes to indicate
character constants. However, since quotes
are considered part of the text in the SAS

. macro. Ianguage quoting functions take the

~ place of quotes in macro expressrons

* Quoting functions are very useful for
removing the customary syntactical
meanings of special characters (like
semicolons, unmatched parentheses,
apostrophes operate, , and mnemonics) in
character strings. Consult the SAS
documentatron er :further mformatlon
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parameters inan tteratlve Ioop to generate
multlple DATA and}.PH.C steps

%DO I=&FIRST %TO &LAST
DATA NET&; o
CINFILEIN&E
INPUT DEPT $ INCOME EXPENSE;
PROFIT = INCOME - EXPENSE;
PROC PRINT;
TITLE “REPORT 01= mcoms & EXPENSE FOR &”;

%END;
RUN;
%MEND REPET

A Few Examples of the 'se. of | Mécros continued

. S'mply deflmng" a 'macro does not cause it
to execute. L

e Hereis how to invoke —the;-prewously-,
deflned macro ;

)90 .-»LAST...?.OOO)

v'Notice that the nuII default values of the
parameters are replaced wnth desired values.

‘tatement_: does not end

with a semicolon
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A Few Examplesi of "he Use of Macros contmued

. Follow:ng is an 1
are used for the
under con3|dera Ol

oh macro variables.
e time perlod

- eclement$ are. mseded as argun énts in the MDY
function for a vanable named START.

» If the program is run on a Monday, and if the desured

necessary to do_y_a_nyth;_ng to START

» This program is easy to maintain and use, since the
start date is only entered once at the begmnlng of the
program, and the macro:facility automatically

substitutes values for two dlfferent forms of the date
as often as the' are requi

‘Use of Macros, continued = -
" DATA NULL:; L |
START = MDY(1 o,zo,zooo),
%GLOBAL STRTDA1 STRTDA2
IF &SYSDAY=Monday THEN DO;
START2 = &SYSDATE - 7; :
CALL SYMPUT(“STRTDA1 ",LEFI'(PUT(STARTZ WORDDATE. ))),
CALL SYMPUT(“STRTDA2",LEFT(PUT(START2,DATE,));

END;
. ELSE DO;. ' : i 3
"CALL SYMPUT(“STFITDAT? LEFT(PUT(START,WORDDATE. ))),
EN%ALL SYMPUT(“STRTDA2" LEFT(PUT(START,DATE )));

DATA A; N
INFILE IN1; iy
INPUT @1 VAR1 st @

@7 vAR2 $2.
@9 VAR $4. @ DATEVAR MMDDYY10.;

IF VAR2 = ‘02;
IF DATEVAR GE “&STRTDAZ”D

PROC PRINT: ; o
VAR VAR1 VAR3: G R
TITLE “Records Prc Smoe &STRTDA1”;
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automatic méc‘ro vanableé SYSDAY and -
SYSDATE, whlch a\r‘e 'reated when the

 « The SYMPUT ro‘u "“""'3jj*uised to transfer
information from the DATA step to macro

variables, dunng the executlon phase of
the DATA step 0

~ APFew Examplés .of thc of 'Macros conunued :
lperform the
analysis and/or

... same general stru‘ci'tur‘;j , _':Ut Wthh differ o
- according to mdustry groupmg or economic
reglon Macros are ldeal for this situation!
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Use of Macros, continued

%MACRO ANLYS EG |
DATA &REGN.2;" a
SET &REGN S
BYINIGHP G T
i (SAS programmmg statements)

" PROC . -
(SAS programmmg statements)
DATATITLE “Analysisfor &REGN Region”;

PROC .
RUN; -
%MEND ANLYS

(SAS rbérammmg statements)

- AFew Examples of th o Ut 55.--of Macros continued -

"« Notice the use of the arameter HEGN Macro
parameters are special macro variables which
are defined with the macro, and which are
assigned a value when the macro is mvoked
Also notice the use of a period.as a macro..

__vanable delimiter in the rst‘jflATA step.

» Here is how the p.r‘ seding macro would be
called -- notice that each invocation includes a
value for the parameter REGN

%ANLYS(PLAINS) ..
%ANLYS(METROPL) -
%ANLYS(EASTEX)
%ANLYS(GULFC
%ANLYS(CEN
%ANLYS(BORDER
%ANLYS(OUTST' '
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.. themin each SAS rogra

N, mac" 0:;11brar1es

* The autocall facmty |s;affway of maklng one or -
more libraries of commonly-used SAS macros
available, without having to explicitly include.
,;whlch they are

used.

This allows SAS programmers to create
macros for customized functions, and to have
access to them whenever they are needed.

There could be personal macro libraries, or
departmental macro ibraries for macros to be
shared by man i |

- Macro Autocall L1brarles continued

Autocall libraries - -

» On MV'S syster
data sets.

» On a CMS syst ‘m, an autecall llbrary is a maclib.
. »OnaPC, an autocall library is: a dwectory conSIstmg; f
-1 of files: wuth a 'sas’ extension.
The macros are stored as members in the library,
where the name of the macro is the same as the
name of the member. The libraries are
concatenated, using the fileref SASAUTOS.
Then, the. autocall facmty will autornatlcally
defme and execute a stored macro whenever itis

,' bral’les are partitioned

MAUTOSOURCEﬁj ;stem optlon is in effect.
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Suggestlo sf urt:"er Reading
SAS Institute Inc., SAS Gui

Version 8, Second Edlthn Cary,'NC SAS Instltute Inc.,
1990.

SAS Institute Inc § § /Iacro Facnln‘gz Tips and
Technigues Versxon First Edgtnon_ Cary,NC:8AS

 Macro: mg::uége: Reference,
F|r§t Edmo Cary, NC SAS lnst“tute inc., 1997.

Thomas J. Wmn Jr., “The SAS. Macro Language: An
Ovemew Proceedn \ of‘S s ;.f\1 , Pp. 267-272.

4—;: pp 212229,
and SUGI—2 Conference Proceedm s,1995 pp. 346-

for simplifying "repetltWe coding, for
communicating information between
program steps, for generating data-- -

gu ge isa powerful tool

. dependent SAS statements, for permitting =
~ conditional execution of SAS code, and for

dynamically im ortlng certain information
from the SAS Supervisor.
In macro programming, a modularlzed
~approach is used ,
In this presentation, we have seen, or
referred 1o, a few fthef‘i‘basm uses. .
ve list several references

for further stu'dy
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