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Introduction to Macros in SAS

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

Macros are used fo:

Change code easily, making code more flexible.
Conditionally generate and execute code.
Generate repetitive code,

Pass variable information across Step boundaries.

. s 0

A macro is stored text that can be referenced (or “calied”) using
another, shorter name. In effect the macro environment aliows the
programmer {0 take one set of text and convert it to ancther text
string according to well defined rules.

The magcro enviranment allows a programmer {0 write customized
syntax, which can be reused whole or modified 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 consider the
situation where you wish to include a summary statistic, such as
average salary, in a title statement. The average salary could be
stored in a data set, but how would the title pick up the value?
Alternatively, 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 (%).

Bath characters have special functionatity within the macro
environment.

Naming conventions are 1o be foliowed 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 according to the Operating System
and SAS version is generally acceplable

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

ABEND ABORT ACT ACTIVATE BQUOTE
BY CLEAR CLOSE CMmS 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 LISTM 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 avallable
for use.

%Let Statements

A %let statement is one method used to create a macro variable.
Within a %/et 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-colon, 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 1o consider the following example to demonstrate use of
the ampersand and percent symbois.

nlina EAT
00001 Xiat de=demcplus:
SDOSE

00003 pron S0Ft dRtaZesved.hds BUTEUGrK.DRas;
904 by goender;

0008 run;

0408

40907 tltis "PrinT of Sorted crts set’;

pﬂ:e ‘;lni lll-l=l§l“k ke ;

Line Comment

00001
Define a macro variable called ds with its value.
The presence of a % foliowed by a non-blank
character triggers the macro facility. A %/et tells
the macro facility that a magcro variable is to be
defined. The %fet statement can appear
anywhere within a SAS program to define one
macro variable at a time.

00003
00009 | Use &ds {ampersand+macro variable name) to

invoke the value.
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When the SAS Supervisor sees an ampersand followed by a
non-blank character, tha macro facility is activated. In turn, the
macro facility determines the value for the macro variable and
passes the value back on 1o the input stack.

A partial listing of the output is displayed below.

Print of Soried dete set
genidaraF

Obs estaffno . name age haight weight status child
1 0088 dulls Perdlsbury 21 62 L] 2
2 J083 Hornan Harvay 2 52 5 1
3 e Hary Molssworth 28 s 0 i
L1 1] Helsn Cinderford, n 2] M [ ]
5 0038 Jannifer Dauson B 71 ] 1
5 oo Shirliay Ualters Ll a1 M 2
T 0085 Dawn Duvet 42 88 H 3
& Qoit Dakorah Bollling ys T2 P 3
s ooy Josnne Kinderlyu 49 8 n L

The code executes as if the brogrammer had submitted the
following:

L
=03:== titis “Print of Sorted dets eet”;
8T prac print ostszuors.desoplius;
gunder;

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

The following program shows easy code changes with macros.

GHRaNG aaR3
N':ﬁl x1at s = c-a:utuﬂ
HIrl - uar £ type;
88093 !

4 pran mort datacesved.tde DUTENGEK.ROS|
by Sbuver;

aen?
o O"I title "Primt of Sortsd Cets Set”;
00". prag print dnulnrk e 3
=n by &byvar
runj

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

A partial listing of the new output is displayed below.

S idlpnt (lintitied]

Frint of Sorted data set

Obs  CATNUM SUPPLIER cPU oISk

i 1 FLOPPY COMPUTERS 298 20
2 2 FLOPPY COMPUTERS 238 L1}
3 3 FLOQPPY COMPUTERS 296 100
Y Y FLOPFY COMPUTERS 336SK Ho
5 5 FLOPPY COMPUTERS 3368K 160
¢ & FLOPPY COMPUTERS 3geiR 40
7 7 FLOPPY COMPUTERS 286DR 1060
3 g FLOFPY CONPUTERS H8ESK Ho

COMPUTERS

Macro Variables Within Title or Footnote Statements

Let us now enclose the title staiement within single quotes. This
will cause the macro within the iitle 1o not resclve properly.

S

Comsidnd ®ik)

G0NR1 AEET CORCOMPUTN;

0.”! %iet byvar = type;

uouq proc sort th=uv-ﬂ de outawork.kde;
by Sbyvar

00 S0l
0l rung

ﬂO.ll titis "Print AT tho dBte 48t BO8°;
08
Idllﬂ oo prlln lllllurﬁ (YY)
Foyar

a1
001 rum

The title statement includes a call to
macro ds.

Print of the dats set 2ds

----- TYPERDESKTAP —======-mommom=m==
Obs  CATNUM SUPPL I ZR cPy BISK  WHOLESAL &

1 ' FLOPPY COMPUTERS 288 20 550

2 2 FLOPPY CDMPUTERS 288 "0 800

3 3 FLOPPY GOMPUTERS ! 100 750

y Y P¢ COMPUTERS 39ESN o 750

5 5 FLOPPY COMPUTERS 38ESY 100 950

£ 6 FLOPPY COMPUTERS 3860% 4o 850

1 7 FLOPPY COMPUTERS 3880X 100 1250

e 8 FLOPPY COMPUTERS 4g65% 49 1356

s H FLOPPY COMPUTERS 4888X 100 1550

.

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

In other words, within the title statement &ds did not resclve to
‘Computer’ as expected. Elsewhere within the program &ds
resolved appropriatety.

A check of the Log shows no syntax errors.

A
xlﬂ dascomputer;
Xlat byvarstype;

prod wort detassavad.dds outawarh.fds:
by @

yuar;
(4 L1}

Thers wara 36 cbssruastions raad from the dsts et SAVED .COMPUTER.
: The dats set WORK.COMPUTER has 3¢ observations and 7 varlakles.
t PROCEDURE SORT used:

resl time 1.08 seconds

cpu time 0.08 paconds

title "Print of the data set gds’;

proc print dataswork.Bds:
by Shyver;

run;

: There ware 38 cbservations read from the data set WORK.COMPUTER. -
: PROCEDURE PRINT used: -
resl time 0.01 sacends
cpu tima 0.01 secands

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
guoies
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Refer now to the program with both options used properiy.

>
41 Xlat de = Computer;
B Ximt byvar = typmj

3
M pr-n ln:;“dctlﬂwad.td- aut=worhk,hkde:
.i !'illl

lu fitimy “PrIRT 87 1na cara ant tul",
l titiaZ ‘Rdwulte b7 Currant RAD°

éluou c prinT OETANUOrS.RON;
R [ 4 p"hyp:hvulr: !
rung

Line Comment

00008 The title1 statement includes & call to
rmacro ds. The macro will he resolved
because the title statement uses double
quotes. The same usage for double
quotes applies to footnote stalements.
00009 The title2 statement includes &D. SAS will
not attempt to resolve it as a macro D
because the title statement is in gingle
guotes. The same usage for single
quotes applies to faotnote statements.

& Output ncitkedy

Frint of tha data aet computer
Results of Currant RAD

esn THPEEDESKTOP =n=mmmemesss=m==mone: .

Obs CATNUM SUPPL(ER © GPY 13-4 WHOLESAL

1 1 FLOPPY COMPUTERS 286 20 559
2 2 FLOPPY COMPUTERS 286 4e 600
3 3 FLGPPY COMPUTERS 286 100 750
) 1 FLOPFY COMPUTERS a865L 40 150
3 B FLOPPY COMPUTERS 3E6SX 100 950
8 8 FLOPPP couPurERs 306D% 40 950
7 T OMPUTERS SB6OX 100 1250
8 L} FLOPPV CONPUTERS 4

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.

s  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.

Symboigen

The global option Symbolgen 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 thig option in effect,

nd mx=x
4 options sumboigen;

00003 %lat dascomputar;

00004 Xlat byvar=ziypa;

20005

00608 prn: lari dltc=slu-d ids out=work.ldw;
v

00088 run;

00010 titie1 "Print of tha data set ﬁds"
00811 title2 "Rasults of Current RQD’
2

00013 proc print date=work.dds;
14 by Zbuver:
00015 run;

s

The log displays the resolved values of macros as the cede is
processed. This can be a useful aid in debugging a program.

%lat d==Computer;
Zlet byyer=type;

voc sort date=soved.Sds cut=work.dds; :
EN: Hecro varlabie DS resclues te cunputur
‘VHBOLEEH: Mecro varlable DS resolves te Computar

Mocro varlable BYVURR resolves to type
by Sbyuar;

H\ agrarm Fdilar (Ll e}

%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 pregram or just as a tool to see the value of a macro.

For instance, wa could examine the values of the macros s and
byvar with the following code:

"hrux Yhdissr (Hntied)

ouOI xput value of ds= &ds;

do0o2

00002 Zput Value of By varlabie=z zbyvar;
onn 4

“ipn Madlled}

MMB N
: xput Unluo of da= %ds;
alus of ds= computer

¥put Vatua of By variasbls= Lbyvar:
variabl

Data vs. Macro Variables

It is important fo realize that macro variables are not the same as
data set variabies.

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 multiple values depending on the loop
of the data.

Creating Data Set Variables and Macro Variables

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

Copyright ©2003 Destiny Corporation



>
-OOGI dats work.new;
leangth titiel & 4;
sat saved. dcnog

If gender = “M" then do;

titlal="Mr.";
titla2="sir";

end;
else If status in ("S","D") then titlel ="Ms™;
else titiel = "Mrs."”;

run;

proc print detsswork.new(obss5);
var nams gander tltiel title2;

00002 The length statement creates space in tha
PDV for 2 new data set variable.

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

00004- The variables titfe1 and tifle2 are created by

00009 assignment.

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

e,
Xlet aver = Honday,
i

aata _n
nn -ynpur( any”, "Tusacay ')
run

L]
T pros T noprint;
snleot wean{age)
into 1 means
Trom ssuad. a-ngu-;

Line Comment

00001 The %let statement creates macro variable
mvar.

00004 The Call Sympul routine creates macro
variable day.

00009 The Proc SQL into clause creates macro
variable mearnage.

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.

ol 2 Frioa
e alpur n;’.‘y s

" proc print catassashoip. wuur- i!FGB'lf’I"lI
: |‘II Frl t af H
wou

N“II
'undmn-t ‘DAY

7% VERSUS &/

dste rawda)

Irwl Drlnt an te=NDrH . NEwEe
il “Print of Data Ill Variasbis™;
wn§

Comment

Line
The Macro Variable DAY

0Cno1 The %lef statement defines macro variable day
as Friday.

00002 The %put shows the value of macro variable
dayin the Log.

00004- The Proc Print of sashelp.vimacro shows the

00007 - macro variable in the Cutput window.
The Data Set Variable DAY

00012 The data set character variable day is created
through agsignment.

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

00015- The Proc Print of the data set shows the data

00017 set value of day.

Later, we will see how 1o pass a dala set variable value directly into
a macro variable.

Summary
« To define a macro variable, use the following syntax:
%let <macro_variable> = <value>;

Example:
%let ds = demograf;

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

Example:
Proc print data = &ds;

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

Title "Report of Data Set &ds";

+ Use the global option symbolgen to see the resolved
values of macres in the log.

»  Use a %put statement 1o 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.

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

«  Adata 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 with an
ampersand (&)
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Automatic Macro Variables

Invoking SAS creates a set of automatic macro variables (assuming
ihat 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 exiting out of SAS.

The automatic macro variables exhibit some distinct features:
The values are set at the start of the SAS session. Therefore, the
automatic macro variables sysdate, systime, and sysday are set
when launching SAS.

Some automatic macro variables — such as sysdale, systime, and
sysday — are read only (R/O) and therefore cannot be changed by
the programmer.

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

Determining the Values of Automatic SAS Variables

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

Option 1

51 P 8 int datsssswhalp.veacre;
13 P"..':. +Lops = "Ilﬂ‘llpll“‘il:")
run;

The variable “scope” refers to the
referencing environment or table. To see
other variables, use "USER", "LOCAL",
"GLOBAL" in place of "AUTOMATIC"

.3pD
1 RUTOHAT wFOStD . .
z ALITONAT AFOSRRNT .
& gt LI .
A mIIONAT AT .
$  MIOHAT) wITRE .
s AITONAT rErEV
T gt SYIUFER
4 AUTGHAT wace .
3 AUTCHAT EVACHARY IDTH 1
10 nuUvoheT VIcnD
1 AUTCHAT SVIDRNTE [ nd
18 MUITOMAT EVSDATEL EdIAESED
i1 LITOMAT: EVEORY Fricsy
14 muTORAT SYREVIC
1" AUTOMAT | Vi, .
18 AUTGWT ssen A
1 MLITCART EVSEW roes
1" UTOMNAT: SYSURA 4
iz AUTCHAT BYSFELRC .
6 AUTEMAT: &8 HIDER ]
3] AUTSAAT! EYSINFD .
BE ot whosio WEIHIGIEIT
EF  AUTCHAT svsLast
B4 AUTCMT SVSLERRE
EE  mwTOmNT SYEL BT ]
EF AUTOMAT SPENAKLON ztuTinIN?
BT AUTCMAT VNI
ER AuTOMAT Evanze
ES  murOorAT Pl
SHBNT
BVESROCTES D 4! DZDAEEAT IGERESH A 12002 090000000
PFrooees
o] »

adnd H
00} Xput _sutomstic_;

Writes the values of the Automatic macros to the

log. Can also use _global_, _all_, _local_ and
_user_ as needed.

Scope

all Returns all macros in all scopes

Returns all macros in the Autematic Global
Table. These macro variables are available
anywhere in programming.

Returns programmer-defined macros in the
Global Symbol Table. These macro variables
are available anywhere in programming.
Retumns programmer-cefined macros
available only in the current or local scope
Returns a list of all the programmer-defined
macro variables in the scopes. Useful for

debugging.

_automatic_

_global_

_local_

RIEFE VIrishie velun

1€
(1]
(]
e
(I
(]
(]
==
e
{3
(3
&
16
B

3
+e

Summary

Quite a few macro variables are defined at the time your
SAS session starts. These are available to use any place
¥ou 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 follcwirig
techniques:

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

o]
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Option 2 (this will print in the log instead of the
output window):
%put _automatic_;
Option 3:
Proc sql;
Select "
From dictionary.macras
Where scope =
"AUTOMATIC";
Quit;
In options 1 and 3 above, "AUTOMATIC" may be
replaced by "USER", "GLOBAL", or "LCCAL" ta 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
_user_, _local_, _global_, or _user_.

%Let Statement to Create a Macro Variable

We have already seen the %/et statement used to create a macro
variable. As stated, within 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-calon, except leading
and trailing blanks, is the value of the macro variable.

The following exampile illustrates these concepts.

ramt Hliter  {lathilzd)

Conmand
00001 Xiet mvarizvalue;

00002 Xiet mveras value
000032 Xlet muerd = value;
00004 Xlat muardz *uvelua’;

Linc Comment

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

00002 Magro variable definition contains leading and
trailing 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.
‘c 1l el

90001 Xlet mvarl o value;
96002 Xput tmuari;

00004 Xlwt mvart =

i valua '
A0ONE Hput AMus;E;
000

v tun;

Line Comment

after 177 | Resoluticn of &mvar? to value
Rescluticn of &mvar2 to value {no leading or
after20 | yraiiing blanks)
after 23 Resolution of &nvar3 (no leading blanks an the
macre name)
Resolution of &mvard to ‘value’ (includes
after 26 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 iralling blanks?

To do s0, inser a character siring around the macro variable as
shown.

nand =
b1 Xiet suar
u Xput !“hw-rl“l;

I)'I XinT AUME =
OF %put RERRRVArERes;

e lup

o8
53 Hist sverl s wsluey
lol Xput NEERMURrIRRE|
uo Xiot wvard = "valus”;
1 HpUt aEERevarqERs;

Inspect the Log again for the macro variable values.

£ o mar] 8wl
W Aput "llwlrillll

Hdua IS

i3

4 ol i Illl‘ lrllll“.._
.1 Ap e ¥
':ll’.lu.‘

: :‘pﬂ'.l Qllr‘m'ﬂllﬂ

HER !

Xtat mard = 'valus®

t sasbauprinad

velumy

Null Values

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

it L] i
mend ===
00001 Xiet newvars;
F009 02
00603 Zput S43Bneuvarkis;
{hdad

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

Xiat nowvars;

P Hput FHEMNBNVICERE;
[REHHA
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%Let Statement — Another Look
Now inspect the following %/let statements.

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

What is the value? Why?

DG printi
Fout aichuaraael)

B4 xiav uarnaprac peinT: Fun
oF e Pt o 0 !

Line Comment

after 42 The %let statement stops at semi-colon. &var5
resolves to proc print.

after 45 The %let statement stops at first semi-colon.
&varé resolves 1o proc print.

The semi-colon has special meaning associated with it. When var5
is defined, the %lJef statement ends at the semi-colon. The value of
macro va‘riable vard is prec print.

The same pracess is foliowed for varS where the first semi-colon
ends the %let statement. The semi-colon Is not treated as ‘just
ancther keystroke; it has functionality.

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

%STR and %NRSTR Functions

Two functions — %str( ) and %nrsir( ) - provide a means te 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.

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

The following table illustrates the use of these two functions.

Macro Variable
Value

Macro
Variahle
Catl

"nlet statement

%let Task1 = Proc print; &Task1 Proc print
%let Task2=%str(Proc &Task2 Proc print;
print));

%let Task3=%str(Proc &Task3 Proc print; run;
print; run;);

%let More=%str{&task1; &More Proc print; run;
un;); )

%let &More1 &task1; run;
More1=%nrstr(&task1;run;

&Task1 Note that the semi-colon is nat part of
the resolved macro value.

8Taskz Note the semi-colon in the resoived
macro value

&More The macro variable &fask? resoives in
the %str{ } function.

&Moret The macro variable &fask? does not
resolve in the %nrstr{ ) function.

Using the %STR Function

As an example of using the %sir function 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.

EX program fditor inis &
cAABAd am=)

04001 proc ’rlni datazsaved.demog (ob#=19) hosbs;
06002 #un:

00003
00aD4 prac contents data=saved.demog;
onnns 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.

debug = r(
uuunz proc print datassauud demog (oba=10) noobs;

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

Now consider a situation in which an apostrophe is part of a macro
variable value. Neither the %str nor the %nrst funclions remove
the functionality of the apostrophe. Te remove this special meaning
It is necessary to place a % sign in front of the apostrophe.

Command ===
nggg; Xlet nameziwtr{ From Americai’s Corp.);

00003 title "Rname™;

00804 prec print datazssved.dsmograf;
00005 run;

00008 title;

From Pmerica’s Corp.
salary status

40090

gendar

23000
232000
12300
12000

Removing Macro Variables from the Global Symbol Table

Once a macro variable is created, that is written to the Globat
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 %/st statement in open code (outside a macrg
bundle) is written ta the Global Symbol Table.
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Symdel is used to delete macro variables. Symde/ can be used
either as a macro statement or as a call routine in a data step. The
magcro statement form is iflustrated below.

Tomasnd men>
A‘::Ilﬂ Zlet compeny = SAS Instiluta]

JOBkD3 Xput company = RoamgRRyYI
Lul
:: Ysyndel companyi

{DBBUT Xput compamy ¥ GcompEny:

Il'l xlll conpeny ~ 348 Instiiute:

l“ Fput compenyp = SCoMpany}
jconpany = SRS In:ﬂ{uh

‘958 zapndal compsnys

ut gompuny = RoAany
H ﬂ:pi?lﬂl ayrboits reference COMPARY not ressluad,
ennp-n.. . .

.....

Line Comment

00001 | %let statement creates a macro variable.
00003 I9ggut statement prints the label and variable in the
00005 %symoel statement deletes the macro variable
from the global symbol table.
9%put statement attempts to print the variable after
00007 | the deletion; the log shows that the variable no
fonger exists.

The call routine form of Symde!/ is illustrated below.

ml -l
llllll Alat company ¢ SAS Instiltwte)
0000! dput compeny = boompRny;

*lllll dats _nu
M¢=I ull wndcll "conpeny™ |3
l

an et aorpany « BAS Pastitute:

.3 ut aaegany 1 2SAAGAMIT
m-# gt g

m dute _muit_
a1 1" eyndal ("aanaany™ e
n? runt
MOTE: OATA stetement uadt
T

rasl 8.90 secande
opu tine

.00 secends
UBRNINO: Apparant aprbalic rafasanda COMPANY AN ruscluad.

T
#68  Xput canpuny v deargany;
n.l‘luy - lml

Line Comment

00001 9%let statement creates a macro variable.
00003 ?ﬁgt{égstatement prints the labet and variable in
The symde/ call routine deletes the macro
00005 — | vriable from the global symbol table. Notice
00007 the macro variable reference — no ampersand,
but enclosed in quotes (either single or double
guotes wilt work)
%put statement attemplts to print the variable
00009 after the deletion; the log shows that the
variable no longer exists.

Resolution Considerations

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

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

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 itis
part of another character string? As part of another character
string & macro variable is rescived and the result is concatenated
with the remaining character string. A blank, an ampersand (&) or a
dot () ingicate the end of a macro variable name.

Consider the following example:

am bditor A 1

hﬂﬂul xltt dsn=demagraf;
00002 %let gendsk;

00004 titia "Dutput for Daia Sat &d=n";

nnens data work.onlyigend;
00007

sat zaved.fdsan;
joacas where gender="Rgand”;
00008 run;:
00010 proc print data=werk.onlydgend:
00011 run;

7]

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";

Congider a second example:

A SAS library contains data sets named after a state’s two-letier
abbreviation and the fiscal years from 1990 to 1999. Thus, AZ21980,
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 producs statistics and graphic
autput.

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

The solution is a simple application of the %/st statement.

B3 Program {ditor ma 2
d ==3)

000!1 .f! 11l ia the ysar valus below %/
000!: ¥ist yoarzI886,

Na nhlngnn raquirnd In program baigw this point
T L T I oy

T
00008 dsts WOrH.BTRVEGSr;
00009 (1] lrcnlua- SZRyERF;
00Q10 ultn1--ub-1r(dlt-.l i].
00011 date2zayhstridata,B, )
00012 u.ta-rrln[uatallll ia* Iltrin(ultazl;
60013 drop datel dated;
00014 run;
0001%
00018 proc seans datazmari.aziysar;

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 1986 has been entered.

00004 Stop the user from making changes where
ynnecessary.
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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 referance the data set name
through a macro variable and generate the correct name each time.
Macro Varilable as a Preflx

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

L Perapram | ditr md 3

nnGOI 11-1 {ib=savad;

00003 date work.
set &1

unki;
.catch;

00004 | Resolves to savedcatch

As the log indicates this results in an error.

A tap Hmitled)

ARA N
Zlnt | thcsaved;
2

data work.juakl;
30t &Iib :utch

As part of the process to identify the end of the macro name the dot
() is absorbed. Therefore, when the macro rescives, the dot () is
removed and not left behind as part of the remaining character
siring.

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.

4] Iuplmxh{“r w4

nuunt xlot I ib=saved;
ngooz

00003 data work.
noood sat &li

unki;
. .catch;

00004 | Resolves to saved.catch

As another example:

A SAS library contains data sets named after each state’s two-letier
abbreviation and the fiscal year 1999. Thus, AZ1999, CT1999,
HI1999, NY 1999 are examples of the dala 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 %/et statement would worlc.

Note: This program demonstrates a programming error.

snd
00001 #u Fil} In the stete valua below »/
Viet stcCT;

No changes required In program belew this point

T
: dats work.%at1999;

sat work.st1999;
datc!-subsir(dai-.l 5],
date2=substr{date,6
data:trln(dninllll |a ||tvln(da1923.
drop datel date2;

run;

proc means dats=work.8et1999;
run;

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 explicitly with
adot ().

«onnl Il fiil in the state uvelua below =/
00002 “let s$t=CT:
00003

set work.ket.1999;
dateissubstr(date.l
datez=substr{date,b
dateatrir{datal)|]"
drop date) date2;

Sh
W25
13| |trimidate2);

00016 proc means dataswork.zt.1999;
00017 run;
(LHENS

£ L e L

s

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

value desired.

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

e of Do
Multiple-level Source.data
names Source.project.data.entry
First-dot / Last-dot lf first.gender=0then ...
Formats / informats | Dollar12.2
Missing numerics Where salary ne ;
Naming output Put ‘<img src="mypic.gif">’;

Append Two Macro Varlables 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 1 are used
together to identify the dala set to be printed. VWhich data setis
printed?

scantour)
Ziet n=2:
Zlet dsn2solluell2;

titte "Data Sat zaved.Rdsnin”™;
proc print datassaved.fdsnin;
run;

titie;
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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 {o saved.cantour2.

Line Comment

00001,

00003, Create macro variables dsn, n, and dsn2.
00005

00007,

00008 Resolves to saved.contour2

Dats Set spued.contour?
D08E

REGULARY PULSE

In the following example a dot {.) indicates the end of the first macro
variable name (8&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 variabie name follows, the dot {.) is not
needed. This character string resolves to saved.contour2 just as in
the previous example.

Lﬂn,(m'lﬂll T i

-oonl Zlut dsn=contour;
ogoo2

00003 %let n=2;

googsH

oogss Zlet den2=cilwell2:

0opg7 title "Data Set zsued.fdsn.&n™;
joocas prnc print datazasued.tdan.in;
00009 run

00010 titie:

00001,

00003, Create macro variables dsn, i, and dsn2.
00005

00007,

00008 Resolves to saved.confour2

Data Set saved.contour2

DBSE REGULARY PULSE

T3 Mraggate &
ommand zzz}
@opot Xlet danzcontour;

Zlet n=2;

titos i Y

Zlet dsn2=oilwell2;

title "Dats Sat saved.2dsn2™;
proc print datassaved.fdsn2:
run;

title;

Line Comment

00001,

00003, Create macro variables dsn, n, and dsnZ.
00005

00007, ,

00008 Resolves o saved.oilweli2

Macro Code Buncles

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

] Ml‘t otlrhl
VEraus arcnive e e

P et

Inusrohlva cutework;
dasograf demoglum I mantygezdate;

1ibnane archive clser;);

[1d1]
beid ketartup;

Line Comment

00001-00008 | The %let statement used with the %str
function to write a short program.

00010 The macro startup is invoked with

&startup; (i.e., ampersand, name, semi-
colon).

The log shows the results.

nl xl-t -nrt

1».0- srchive “sivsas™

1
!“
1] proc topy Inaarchive oulzwsrk;
;1: . siact danograf demoglue / memtypesdats;
1
112
‘!3 iibneme arshive cisar )y
™

115 RETBrtUp;
NOTE: Libname ARCHIVE rofors to tho ssan physloz| §Ibrary as SAUED.
Liorer ARCHIVE uie successTully sesigned ss Toklous:
:nglnm
feal NaNO: €:\

copying ARCHIVE. D!Fﬂﬂ’ to WOMK.DEMOORAF ([mantypa=DATA).
: There were 40 osbeervations resd from the datsset ARCHILE .DEMOORAF .
: ThS Gits 4T WORK.DEMDONAF has 93 obasryuatone #nd 6 uariables.
Copying ARCHIVE.DENOGIUS to WORK.DEMOGIUS (n-utyy-abh‘l’ﬂ)
There wora 104 ohesrvationa rasd from the natasat ARCHFJE,DENDOIUS.

The mtk-z\;—:uuu.u:umws has 104 gbearvaifone and I8 varlables.

1.30 aBcanda

Librat ANCHIVE hes baen desesipned.

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 it 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 copled.

As currently written it would be necessary to add the name of the
new data set to the Proc Copy select statement. Greater flexibility
can be achieved by incorporating 2 macro variable into the selact
statement.
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)

ooool =¢| t wore = ennwrlr
08002 Xiet startup =

94003 Xatr( 1 IDhasD archive "p:\ees’;

‘48 N0E pron cnpg Inzarcnive autawnrk;

3:=:= lul desograf demoglus &Illl'! 4 nEntypaadats)
qenen

29008 iionans archive ciesr; s

asnte
‘94011 hetartup;
900 1E

00008 | The &more macro variable makes it possible to |
specify additional data sets.

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

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

"Hand zazy
901 X[at Werm @ coaputer carnira Bpl;
ooooe mlt ltaﬂup
wtr{|bnama sranlua “oiaas™)

pruc copy Incarchive out=work;
n!let demagrat GERAQIUS BMDrS £ WENTYPESNTA|

1ibneme erchive o18er; )

The %let statement defines multiple daia
sets to copy along with the ones already
identified.

%Macro - %Mend

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

Rather than use the %/et = %sir( ) or %let = %nrsir(’ ) syntax, begin
the code with %macro statement and end it with %mend statement.

The rewritten program is shown below.

20801 xnnra atartupt;

iopedZ (Ibnana archiva "z:\sas'y
09803

g::gd prog copy inzsrchive sutzwork

s01act doscgraf asnogliue z RENTYSORARTS ;
] run
n? !
1 1DhEME il’N\lU. cisar;
NI Amund wtariup

NI Zetortupl

Ling Comment

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

00011 The macro bundle sfarfup1 is invoked with
%startupi (i.e., percent and name only —

no semi-colon).

Notice that the macro call, %starfup1, does not include a
semi-colon.

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

The code within the definition is complete, so no extra semi-colon is
required.

%Macro - %Mend Notas
» A macro bundie ~ defined by %macro - %mend
statements — must be defined before the named bundle
can be called.

»  Macro definitions start with the %macro statement that
defines the name of the macro.

o  The definition 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 hame
{no semi-colon}.

A macro may contain:
¢  Data and Proc step code
*  Macro programming stalements and functions

As a second example, consider the following code.

= uury
kaap Bge eTITTAC ABIary raveal;

0! run;

nl proc prlnt detesuark. bnnh
u title "Pay Revie n Sovecastes”
run;

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

Use the %macro - %mend syntax.

ol ]
onaong Ea3>
DO00) XNBCID MOPEY;
IUBOE data worx.bateh
0163 est saved. dmnglm
11 age > 35 then nnulll = llllry 4 1.2
ales nausa) = ealery
Kepp 2p8 steffne -ll-ry muul
run;

‘nou proo print datasunrk.baton
1 II‘!I "ray Reviow an hy-ﬂn-! i

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

However, the %mend stalement is critical. The macro processor
fakes control when a %macro siatement is seen. Should the
%mend be missing, everything fram the %macro statement is
regarded as being part of the open macro definition.

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 tiole! On such occasions, check for the
absence of a2 %mend statement.
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Macro Bundle Parameters

In the %money example, the data set names were fixed. How can
we write 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 bundie parameters, positional and
keyword.

Positional Parameters

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

Hlﬂﬂ’c nwoney [1Is):
uu- work.pateh;
mt Xtib. alnonl
H‘ "ge > 35 1hmn nImI = malory ¢ 1.2)
slenm nousal = salary ¥ 1.8
KIC‘P a8 #eTIr0 wlary newes

wrog prtm 22 tas work . ba tEh;
e "Pay Reviaw on hy-alul ]

run

:lllm! maney)|
913
014 Amtney (esved)

Line Comment

00001 The positional parameter fib is established.

00014 The value ‘saved’ replaces each macro
call for &fib.

The above example is logically equivalent to:
%let lib = saved;

Muliiple parameters may be created. Multiple 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 positional parameters are created.

rmm mn:rh money (1iD, var};
nlone 4ata MOFR.BATCH;
aat &1 1B, dmghu
I' age > BE than lwr = malary » 1.Eg
e huar = sBlary *
‘ um g8 staffno 'llll’\v‘
ru

04008 prou grlnt deta=warit.biton;
bedin 41

"Pay Ravisw an lsymf.l"
084911 run;
0 IE Xmand mohmy;
013
00014 Auoney (epved, outga)
ond 5

Line Comment

00001 Two positional parameters are
established, /b and var respectively.
00014 The value 'saved’ is substituted for the first

positional parameter — Jib — 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.

Keyword Parameters

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

« It does not require defining and passing parameters in the

same order.
e It allows default values to be used.
Two keyword parameters are created in the following example.

ney ([libx, vare);

) tuw = watary 8 1.2)
hisn Bver = .II IL]

W
knsp age staffne ullrv Mrl

00l

00T Fun;

008

008

131}

04
jasDi2 !-M ROREY;
ge019

014 Xmoney (! Ibzeaves, v-rnutu}
D18 XnOney (usrmoutgo, |

pn: grlnl dats=wark.betch;
Ry REGIN OA BaledsteR’

Line Comment

00001 Two keyword parameters are created - fib
and var.

00014 The values are assigned for the keyword

00015 parameters. The order of assigning values
is not important with keywaord parameters.

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

s
jooeg1 Inlrﬂ #BnEY ||Ih=-:ulu. uarsneusal j;
Dl.ll! d.‘l unrk batel

ond3 ®tlb, m.l
ouo-i lf Iﬂ > 36 Imn Aulr . nury .2y
00848 alen var = sala
o0sds kacp apn statfno c-lm—y Svary

T

FaR print fatanusri,baten
titie "Pay Raviaw on t-ycdnul";
run;
0.::! Kmond monsy;
20014 Xmonay ( )
B80!

Line Comment

00001 Two keyword parameters are created, with
default values assigned.

00014 The macro invocation uses the default
paramsters.

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

Null Values

With positional parameters null values are assigned by using a
comma as a ‘placeholder”.

LCamb

08401 Xmacro Fimul « opte, feature);
(08002 pran prinat cata<ssvod.sds 3opte)
Fom00d Rtopiure

904 run;
BOS HMERG PrintAs

#printme {“Il'lHI ] mnh unl'nrn whors
808 Xprintee [demoglum 'y dnliart
408 Xprintme [demeoglus.

rml-r = “Fr)
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Line Comment
00001 Three positional parameters are defined.
00007 Each positional parameter is given a value.

00008 The second parameter — opts —lacks a
value. A null value is given. Ne print
options are defined.

00009 The second and third parameters — opfs

and featurs ~ lack values. Null values are
given.

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

gonol mcru ?rlntn {des , pptem , futum |

A 9002 prull pr' t datscssvad.bkde hopiw

A OD0G uenl printne;

44007 Xpriniss {de = demoglus, np‘i- - d npobs unlform,
8008 T8BIUre = whor: = M

04099 Xprintes E"“w . von-l nlnry celiafiz.2;, da & demsglus)
n:::: zprintee {ds u demoplum)

00001 Three keyword parameters are defined

without default values.

00007-00008 | All three keyword parameters are given
values. The order of the parameters is not
important.

00009 The second parameier ~ opts ~ has not
been listed. It receives a null value.

00010 The second and third parameters — ofps

and feature — are not listed and receive
nuli values.

Combination of Positional and Keyword Parameters

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

(waon1 Enacrn ten , famturew );

rln!nﬂ (gs , -:u
(00002 proc print detazaaved.dds Sopts;
illlﬂ)l tl'Ill\lr'I

(00008 Xnand pr-intes;

(0ecos

ooon'r Kprintue (demllu ppts = d noobe mlrnrn
sature = whars 9Ind-r =

unnn Xprintne angllu Tastura = wnere l'l or Me;)

i ou Xor intwe [cunogiue

Line Comment

00001 Three parameters are defined, only one of
which is positional and two are keyword.

£0007-00008, | The macro bundle cali references the

00009, positional parameter(s) first. Any keyword

00010 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 it 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.

£ m,r am (’rjllur ms_11

nnanl optlona symbolgen mprint mioglc;

Consider the following program with various macra options invoked
one at a time.

52:20: xn-nre tashe [de);
[0 e04% Klf heypday = Hlmd.v Xthan xlg: doit & Print;
L0004y glf z Tussday Xthen Xlet deil = Hesns;
| Xthan Ximt dolt = Cantontm)
xXtheh 218t cnlt = Uniuariate;
asyedey » Fridey mh-n Xlat colt = Sunmary;
BaD (T CRTASEON]

run;
Xmond taske;
ke (saved.demaglius)

s = Vsdncadsy ¥

p £ TR easy

Mancay. Xitun Xiat dalt s
Tua nan xi@t
ey Xthen Kiw
wday 3 Fridsy :\=:n :15:
»
detunsadn g

ved. danen
aawu ver :. gﬂuv e 8

Heoro varial runsniven to ssved.denng fus
woTE: ThEre wers tou Shwervetiony rEd fron the dEteEvl SAVED .CENDSIUK.
HII'I‘ '.D?ne‘i' I HEANE

- nas

window.

hrdl Mondey X1hea Rist dolt 3 Priw
hlll glyidﬂ' - w)’ Sthen Xlet doit
ﬁl ﬂ!v Xthan Xlet do
uy-u.;- ‘Murm en Xlot doit =
’!Illl !lf seyminh = Fridey ch- Xlet dolt =
Rolt catazsde;

Ity
= Hogrey

it = Contente
Univeriste;
Sumnary|
Fung

19 mana tasiay

| Xtankn [dbudd, denog i)
19T ] MEane detansavnd.couoglus;

uate: Thern were 154 sbsorvations resd from the drteest SAVED.DEHOSIVE,
INOTE! PROCLDURE HEANS usod:
resl simm E.NS seconde

Miogic allows the programmer to frace the flow of the macro
execution.

LI o teske [de);
xlr e * Norde! mmn Xigt dolt
o k17 2.,....,. -’u w xm:n Xl

x-ln 3iT 2 y-u

(114 Y mur-a-: e 5183

aiam il s p Frigay Xthan Ximt
w001t GATRERGN;

IF_condition aeysds
XLET (variabla nina ia

» PROCECURE HEANS uwad:

MOTE: There were 144 obesrvatlions rosd TroM the dbtesst SRUED.DENODIUS.
£ real timm 4,19 saconds

1C(TASKSE): Endlng exscution.

When net developing macros, efficiency considerations suggest
turning off the macro debugging options.

Optional - Variable Numbers of Parameters

Sometimes you may want {o write a macro fo contain a variable
numbers of parameters.

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

What if we wanted to wrile a utility macro so we could process any
number of data sets?
A way to accomplish this is to use the Parmbuif option.
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3 Ferngrars talitar [eiatley
Command =ax)
10601 imncro againaw, old, old_g, old_t, old_2,] lbrary=saved):
proc datasets datezdlibrary;
age inew Zold 0 Bold.t &eld.2:

0 run;
10006 Zmend sge
90008

option.

zz3
i Xmacro age / parmdutt;
968 proc_detesets detazkilbrar:
“a *pa Gnow Eald_d Rold i

rung
o5 xmond sga;

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

The call digplayed in the code displayed below gives a value to
&syspbuff of library=mylib,new,old_0,0ld_1,0ld_2.

2 rogram Fditsr mt 27

onmand
00001 Yage(new,old_0,o0ld_I,01d_2, library=eplib):

e W)
=|':201 “macro sgslposparn] / permbufi;
én:::: nicro programming stetessnte
WOOE XmMand 8Q8;

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

Litogam Lditor w6 24

oMme nd >
00001 Xaga(new,old_o0,0ld_I,0ld_2,mylib);

The call gives a value to &syspbuff of mylib,new,old_0,0ld_1,0ld_2
and &posparm the value mylib.

» ure’”
v : oc:g;gu 1. !(l']I
call -ynpu‘[ gt w)
run;

proo print datsswavad.demcglus;
var 3@

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

The _null_ data siep is required to remove the parentheses from
around the variable names. .

&Syspbuffis found in a symbol table local 1o the executing macro.
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