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Abstract 
This paper summarizes the major changes and enhancements that 
have been added to the macro facility of the SAS"' System in 
Release 6.11. These macro enhancements are experimental in 
Release 6.11. Examples of these enhancements will be given in 
the paper. Additionally, sample macro examples are available for 
access using SAS Institute's Intemet gateway. 

Introduction 

A new macro statement, %SYSCALL, provides the ability to access 
SAS CALL routines and SASITOOLKIT" user-written CALL routines. 
There are three new macro functions. The %SYSEVALF macro 
function does floating point evaluation. %SYSFUNC and 
%OSYSFUNC macro functions provide macro facHity interfaces 
to SAS functions and to functions written with SASITOOLKIT. 

The %PUT macro statement has been enhanced to write all macro 
variable names, their referencing environments, and their values to 
the SAS log. Using the %PUT statement with one of the keyword's 
_ALL_, _AUTOMATIC_, _USER_, _LOCAL_ or_GLOBA~ will 
give macro programmers the ability to list all macro variable 
names, all automatic macro variable names, all user-defined 
macro variable names, all macro variables in a local scope, or all 
macro variables in a global scope. 

Base SAS software users will be able to access a set of functions 
similar to the SASI AF" software Screen Control Language func­
tions through the macro !ecRity using the new %SYSFUNC and 
%OSYSFUNC macro functions. Some of the newly accessible 
functions are included in an appendix. 

%SYSCALL Macro Stalemenl 

The %SYSCALL macro statement can access SAS System CALL 
routines or user-written CALL routines created with SASITOOLKIT. 
In order to avoid macro name collisions with the names of users' 
existing macros, the SAS System uses the reserved prefix letters 
SYS. The %SYSCALL macro statement can be inside a macro 
definition or In open code. 

The form of the %SYSCALL statement is: 

%SYSCALL can-routine «call-routine argument list»; 

where 
call-routine 

call-routine argument list 

names a SAS System or user­
written CALL routine. 

a list of macro variable names 
separated by commas. 

CALL routine invocation passes the value of a macro variable by 
reference. Call by reference means that the CALL routine can mod­
ify the value of the macro variable. Each value of each macro vari­
able argument is fetched and passed to the CALL routine. Upon 
retum from the CALL routine, the values for each argument are 
written back to their respective macro variables. 

This behavior is similar to the behavior of the %SUPERQ macro 
function. Uke %SUPERO, the macro variable in the argument list 
must be the names of macro variables with no leading ampersands 
or macro expressions that produce the names of macro variables 
with no leading ampersands. But unlike %SUPERO, the arguments 
to %SYSCALL are not quoted. Note that this syntax of no leading 
ampersands is not the traditional macro syntax. No result value is 
produced upon retum from the execution of a %SYSCALL macro 
statement; the values of macro variables that were passed by 
O/.SYSCALL are altered. 
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OPTION MLOGIC will issue an informational message for the 
%SYSCALL statement during macro execution, as it does for 
other macro statements. 

The LABEL, VNAME, SYMPUT, and EXECUTE CALL routines are 
not accessible using the %SYSCALL macro statement. 

Examples of the %SYSCALL Macro Statement 

The following macro statements Rlustrate the %SYSCALL statement: 

%let a = 123456, 
'let b ... ; 
'syscall ranuni(a,b); 
'put 'a, &b; 

In this example, the value of the macro variables A and Bare 
character strings, 123456 and'.' respectively. The macro state­
ment %SYSCALL RANUNI(A,B) invokes the SAS CALL 
RANUNI routine. As a reminder, the SAS CALL RANUNI routine 
takes two arguments: 

RANUNI(seed,x) 

where 
seed 

x 

is an integer. If seed is less than 0 or equal to 0, the 
time of day is used to initialize the seed stream. A 
new value for seed is retumed each time CALL 
RANUNI is executed. 

is a numer1c value. A new value for the random variate 
x is retumed each time CALL RANUNI is executed. 

In this example, the %SYSCALL macro statement converts the A 
and B macro variables' values from character strings 123456 and 
'.' to the data types as required for each argument to the RANUNI 
CALL routine. The character string 123456 is converted to an inte­
ger and the period is converted to a numeric missing value. A 
numer1c value is stored in floating point format. The CALL RANUNI 
routine executes and retums an integer value for the 5eed and a 
numeric value for the x variate to the %SYSCALL macro routine. 
%SYSCALL converts the newly returned arguments back from 
integers and numerics to character strings, the standard macro 
data type. The macro variable values are updated with these new 
character strings. In this example, the macro variable A is updated 
to the character string 1567033266 and the macro variable B has 
the character string value of 0.739019954. 

This %PUT statement: 

'put &a &b1 

writes these macro variable values for macro variables A and B to 
the SAS log 

1587033266 0.739019954 

If there are problems converting the macro variable character 
string to the appropriate data type for the CALL routine, the 
%SYSCALL macro statement will issue enrors or wamings. 

For example, the following program: 

'let a1 = 1~23; 
%let b1 = .8885, 
\syscall ranuni(al,blJ; 
'put 'al &bl; 

will have character strings for A 1 and B 1 macro variable values of 
1.23 and .8885. 
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The %SYSCALL macro statement will be unable to convert the AI 
macro variable character string 1.23 to an integer value as required 
for the first argument, the seed, to CALL RANUNI and this waming 
message wll be issued to the log: 

w.&RHIRG: Argument 1 to function RANUNI referenced 
by the %SYSFUNC or 'QSYSFUNC macro function is 
missing or out of range. 

The value of macro variables Aland Bl will remain unaftered and 
the %PUT statement will generate unattered strings 1.23 and .8885. 

%SYSEVALF Macro Floating Point Evaluation Function 

The new O/oSYSEVALF macro function evaluates arithmetic and 
logical expressions in the macro language performing floating 
point arithmetic. The resutt of the %SYSEVALF function arithmetic 
evaluation is fomnatfed using BEST12. format. The result of the 
%SYSEVALF function arithmetic evaluation can be optionally con­
verted by specifications of Boolean, ceil, floor, integer, or truncate 
functions. In order to avoid macro name collisions with the names 
Of users' existing macros, the SAS System uses the reserved pre­
fix letters SYS. The OfoSYSEVALF macro function can be used 
inside a macro definition or in open code. 

The form of the OfoSYSEVALF function is: 

%SYSEVALF(expression<,specification» 

where 
expression 

Specification 

may be a floating point number. 

may be the following conversion operation 
specifications: BOOLEAN, CEIL, FLOOR, 
INTEGER, TRUNCATE. 

The OfoSYSEVALF macro function differs from the traditional OfoEVAL 
macro function in its evaluation of floating point numbers. The tra­
ditional way to evaluate an expression in the macro faciKty is the 
explicit or implied use of the OfoEVAL function. All features in the 
macro language that evaluate expressions contain an implied 
OfoEVAL The OfoEVAL function performs integer arithmetic. Therefore, 
with OfoEVAL, calculations on fractions are not allowed, and the 
division operation resulting in a fraction is truncated to an integer. 

Explicit use Of the OfoSYSEVALF function will allow floating point 
arithmetic. 

Example Using the OfoSYSEVALF Function 

Suppose the following macro variables are defined: 

'let a ., 100, 
'let b .. 200f 
'let c z: 1 .. 597; 

Then the following statement writes the value 300 to the SAS log: 

'put 'eval(&a +&b), 

The character strings A and B have been converted to integers, 
the integer operation performed, and the resulting integer is con­
verted to a character string. However, conversions of the character 
string value of the macro variable C from 1.597 to an integer value 
would fall. The foUowing macro expression: 

,put 'eval{&& + '0); 

would generate an error message since the value of C, the charac­
ter string 1597, could no! be converted to an integer. The following 
message would be written to the log: 

ERROR: A character operand was found in the 
%ZVAL fUnction or tIF con~ition where a 
numeric operand is required. The condition 
was: 100 + 1.597 

By using the c/oSYSEVALF function instead of the %EVAL function 
the following expression would write 101.597 to the log: 

'put 'sysevalf(&a +&C): 
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This evaluation with the O/OSYSEVALF macro function is successful 
because the character values for both macro variables A and C 
can be converted to numeric values. The OfoSYSEVALF macro 
function does floating point arithmetic and converts the resutl back 
to a character string 101.597. 

Optional specifications to the %SYSEVALF function convert the 
results accordingly. For example, 

,put %sysevalf(&a +&0, boolean); 
'put %sysevalf(&a +&0, ceil); 
'put tsyseval£(&a +&0, floor); 
'put tsysevalf(&a +&0, inteqer): 
'put tsysevalf(&a +&0, truncate); 

would write 1,102, 101, 101, and 101 respectively to the log. 

OfoSVSFUNC and %QSYSFUNC Macro Functions 

The %SYSFUNC and OfoQSYSFUNC macro functions can be used 
to access SAS System functions or user-written functions generated 
with SASiTOOLKIT. 

In order to avoid macro name collisions with the names of users' 
existing macros, the SAS System uses the reserved prefix letters 
SYS for the %SYSFUNC function. Beware of the potential for a 
macro name collision with %QSYSFUNC. The %SYSFUNC and 
%QSYSFUNC macro functions can be used inside a macro defini­
tion or in open code. 

These additional macro functions provide support for constructs 
that users of the macro facnity may have had difficulty overcoming 
in the past. The new macro functions can be used to obtain the 
option names and values for SAS host, base, and graphics 
options. They can also be used to open SAS data sets, to obtain 
attribute information, to close SAS data sets, and to read and write 
to extemal files. 

The form Of the functions is: 

OfoSVSFUNC(function(function argument list)<,format» 

OfoQSYSFUNC(function(function argument list)<,format» 

where 
function 

function argument list 

format 

is the name of the SAS 
function or user-written 
function to be executed. 

is a list of arguments to 
the referenced function. 

optionally specifies a SAS 
or user-defined format or 
user-written format to be 
used to format the result 
of the function referenced. 

With %SYSFUNC and OfoQSYSFUNC. each argument to the refer­
enced SAS function is evaluated and converted to the appropriate 
data type, numeric or character, as required by the referenced 
function. If necessary, an Implied %SYSEVALF function wUl con­
vert the macro character string to a floating point number. The 
SAS or user-written function executes and retums the results to 
the macro facility. The retumed result of the referenced function is 
converted to a character string, the standard macro variable value 
type. Numeric results will be converted to a character string using 
the BESTI2. format. Character function results are taken as is; no 
formatting or translation is necessary. 

All results from either the OfoSYSFUNC or"lcQSYSFUNC macros 
can be formatted using one of the SAS System fomnats, any user­
defined format generated by PROC FORMAT, or any user-written 
fomnat created with SAS/TOOLKIT. This optional second parame­
ter to these SAS functions specifies a format that overrides the 
function's default fomnat. 

The number of arguments required by the referenced function is 
checked, and an appropriate error messages are generated when 
necessary. Type conversion errors are also generated when 
detected, and execution of the function terminates. 
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If an error cond~ion has occurred, the appropriate retum value is 
generated based on whether the resuU of the function is numeric or 
character. Numeric error values are missing and converted to a '.' 
character string. Character error values are null and converted to a 
• character string. 

The %OSYSFUNC macro function is identical to the %SYSFUNC 
macro function except that the result of the function is quoted. 

An SAS functions are accessible ~ %SYSFUNC or%OSYSFUNC 
except: DIM, LAG, OIF, HBOUND, LBOUND, PUT, INPUT, SYMGET, 
and RESOLVE. 

Simple Examples of O/oSYSFUNC 

The %SYSFUNC and %QSYSFUNC macro functions allow users 
to access SAS functions not previously available through a simple 
interface ~ the macro facility. This section contains simple exam­
ples of the macro facility using the SAS OATEO, TIME(), and 
TRANSLATEO functions as macro functions. 

The macro facDity readily provides the ability to produce the date on 
which a SAS session began to execute. For example, the automat­
ic macro variable SYSDATE will produce a mle with the date on which 
your SAS session started executing in OATE6. orDATE7. format. 

title ~'sysdate Is the Date This Session Begann
; 

would produce the title 

lSAPR9S Is the Date This Session Beqan 

If you wanted the current date, not the date on which your session 
began, the following macro statement: 

tsysfunc(date()), 

would execute the SAS date function and produce the current SAS 
date value. 

To produce a title w~h the current date formatted into a form such 
as April 15, 1995, use DATEO and the WOROOATE. format. 

title M'sysfunc(date(),wcrddate.) Is the Current 
Date·. 

would produce the title 

April 15, 1995 Is the current Date 

The automatic macro variable SYSTIME produces the time the 
SAS program started executing in TIME5.format, as in 14:17. But if 
you want the current time, the following macro code would write 
the current time to the log formatted as hh:mm:ss: 

\let time - tsysfunc(time()), 
'put \sysfuncIPutn(&time, time.»); 

The first %SYSFUNC function executes the TIMEO function that 
retums the current time of day as a SAS time value such as 
53526.08. %SYSFUNC converts the SAS time value to a character 
string as the value of the macro variable TIME. The %PUT state­
ment wm write to the log the character string that is retumed by the 
second %SYSFUNC function. In this case, the %SYSFUNC con­
verts the character value of the macro variable TIME to a numeric 
value. The system function PUTN retums the formatted value of 
the numeric, using the numeric format TIME. as a character value 
that the %PUT statement writes to the log as the current time, for 
example, 14:52:06. 

There is no simple TRANSLATE macro function available in the 
macro facility. However, using the %SYSFUNC function, a user 
can interface w~ the TRANSLATEO function. If you wish to trans­
late N's to Ps in an arb~rary string using a macro (e.g. VOl NOI 
should be translated to V01POI). you could use a more complicat­
ed algorithm writing a sophisticated macro considering special 
characters, such as a -, or you could simply use the %SYSFUNC 
function to access TRANSLATE 0: 

'let stringl = 'sysfunc(translBte(&strinql,p, N); 

This simple statement would convert the value of the macro vari­
able STRINGI from VOINOI to VOl POI. It could also convert more 
complex values forSTRINGI, such as V01N01-V01Nl0 to 
VOl POI-V01PIO. 
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Simple Example of %SYSFUNC Using User-defined Format 

The following code produces a user-defined format X using the 
FORMAT procedure: 

proc format; 
value x 
Low-<O ~ ~Less Than Zero' 
D • 'Equal TO Zero' 
D<-hiqh • 'Greater Than Zero' 
other = 'Missing'; 

runi 

The following macro below is defined to take a parameter PARM 
and write the value of the parameter to the log using the PUTN 
function.: 

\macro try(parm) I 
'put &pa~ is tsysfunc(putn(&parm,x.»; 

'mend; 

When the macro % TRY is invoked, the %SYSFUNC converts the 
character value of the PARM macro variable to a numeric value for 
the PUTN function. The PUTN function retums as a character value 
the formatted value of the numeric using the user-defined format X. 

Invoking the % TRY macro as: 

%try(1.02) 
'try ( .) 
'try(-.38) 

would write the following to the log: 

1.02 is Greater Than Zero 
• is Missing 
-.38 is Less Than Zero 

Anonymous FTP File Using New Macro Function Interface 

We have created a set of macro routines using the %SYSFUNC 
macro function that correspond in name and argument specWica­
tions to the functions supplied by SAS. This file defines macros from 
%ABSO to oloZlPSTATEO, which are compatible with the SAS func­
tions documented in Chapter II, "SAS Functions; in l.8nguage: 
Reference, VelSion 6, nlSt Edition. 

These macro routines are available in a file, functions.sas. for 
users who can use anonymous file transfer protocol (FTP). See 
"Appendix 2" for details. 

Examples from this file include the following macro definitions: 

'macro abs(arqlJ7 
tsysfunc(abs(&Brgl)) 

'mend &tis; 

'macro zipstate(arql); 
tsysfunc(zipstate(&Brgl)) 

'mend :z ipstate; 

which, when invoked as follows: 

'abs(-3)1 
hipstate( 27511) 

will produce the strings 3 and NC. respectively, and appear to be 
macro functions fully compatible with SAS functions. 

For the case of functions that contain a varying number of argu­
ments, such as the SUM function, the ancillary file contains a 
macro defjn~ion for VARARGS: 

'macro vararqs/parmbuffi 
'let arglist = &syspbuff: 
%let argn == 1: 
'let arqv - 'qscan(&arqlist, &argn, %str«,Jl): 
tdo 'wbile (%eval(&arqv nell; 
'let arg&arqn = &arqv; 
\let argn = 'eval(&argn+l); 
\let arqv == %qscan(&arglist, &argn, 'str«,)); 
tend; 
'let argn = teval(&argn - 1): 
'do i =1 'to &arqni 
&&&arg&i 
'if teval(&i < &arqn) 'then (; 
'end; 

%mend varargs: 
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When creating a macro definition for %SUM, the %VARARGS 
macro will handle the issue of a varying number of arguments. 
For example, 

%macro sum/parmbuff, 
'let arglist = &syspbuff; 
'sysfunc(sum(tvararqs(&arglist») 

'mend sum; 

Invoking the SUM macro 

tsum(1,2.3,4,S.S) 
tsum(5000, 100000, 70, 1.0, 3000, -1); 

would produce the values 12.8 and 108070. 

If you use the functions.sas file available from SAS Institute you 
should check for macro name collisions with autocall macros used 
at your site. For example, n you use as a function the %SUM 
macro just described, you should not have a %SUM autocall macro 
in an autocalilibrary referenced by the SASAUTOS= options. 

Using Graphics Functions with %SYSFUNC 

The %SYSFUNC macro function can execute SAs/GRAPH graph­
ics functions. In the following example, the macro '/oDRAWCIR 
uses %SYSFUNC to execute the GKS functions to draw a circle 
where each degree of arc is colored with a dnferent color band. 

!AS: Graph 

qoptiOD device=xcolor: 

%macro drawcir: 
'let rc = 'sysfunc(qinit(», 
'let rc • Isysfunc(qraph(clear»; 
'let rc - 'sysfunc(qset(filtype,solid»); 
'do i • 0 Ito 180; 
'let color -
B'sysfunc(putn(%eval(&i*2),hex3.»BOBO, 
'let rc • Isysfunc(gset(colrep, 
leval(&i+l),&color»): 
'let rc • 'sysfunc(qset(filcolor, 
'eval(&i+l»), 
'let rc • Isysfunc(gdraw(pie, SO, 50, 25, 
'eval(&i*2),'eval(&i*2+2»), 

\end, 
Uet rc - \sysfunclqraphlupdate)); 
'let rc • 'sysfunclqterml), 
tmend drawcir. 

'draweir 

..... ~.~.~~,~~.~.~~ ............................. ---.. 
j FU. Edit V1ev Lacals C1"bal. Halp 
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Another example of %SYSFUNC using the graphics functions is pro­
vided in an anonymous FTP file, grptest1.sas. This graph is created 
wfth the %GRAPH macro in Release 6.11 with the following code. 

.~:.!~~.~ .. ~on:~~:.~_~_~ •• 
File EcUt Vie ... Lo.;:a15 1;10110011. H.1p 

eoltOr,l iPtl.On devJ.ee-xlI:olgr; 
';'\)1)02 
O~IQ~J %macro graph.; 
0i0OO&" 
eOOit5 ~let r'C" %sysfuneCB;initO); 
eton-;'6 %let re • 2:systuncCgraph(cl .. r. GRA.?HI, Iks3G3U; 
li'OOO" 
£<E(l!,.fj tlet re • lsysturu:'gdravlml!!ls.age, Oppar Left)}; 

• Untype, bundled}); 
• linvidtb, bundlltdJl; 

• " I, I, 1»; 
1)); 

~OO09 
....001:') 
.... 0011 
rom 
eOO13 
02100110, 
00015 
#!0GHi 

''',',:;;:''''';' ~~!t49." t, 51,51,99,99,51)), 

Error Handfing 

Whenever the %SYSCALL macro statement or"kSYSFUNC and 
%QSYSFUNC macro functions encounter an error condition, an 
error message is written to the log. For %SYSFUNC and %QSYS­
FUNC, a default type of the function determines the retum value. 

Functions that return character strings have an error default 
value of a null string, ". Functions that retum numeric values 
have an error default value of a missing value, '.'. For 
%SYSCALL error conditions, no result is returned. In all cases, 
macro processing continues. 

The following error messages may be written to the log: 

The minimum number of arguments required by the 
function or call routine is not specified. 

The number of arquments passed to the function is 
greater than the maximum allowed. 

An argument to the call routine or functions that 
cannot be properly resolved, evaluated, or convert­
ed. 

An error condition was detected during the execu­
tion of the requested call routine or function. 

New Access to Macro Variables, Referencing Environments, 
and Values 

In Release 6.11, a new experimental feature added to the macro 
facility is designed to assist in debugging macro variables, macro 
variable values, and macro variable scope. 

The %PUT statement writes text to the SAS log. It can be used 
inside a macro definttion or in open code. The syntax is: 

%PUTtext; 

where 
text is any text. 

In release 6.11. you can use the following arguments as text to the 
%PUT statement: ...ALL_ , ...AUTOMATlC_ , _GLOBAL..., J.OCAL... 
or _USER_. 

These arguments will write the referencing environment, the 
macro variable name, and the macro variable value to the SAS 
log. If the macro variable's value is null, the value will appear 
blank, but the referencing environment and the macro variable 
name will be written to the log. If the macro variable value has 
some characters that are subject to macro quoting, the value will 
not be unquoted when tt is written to the log. H there is no macro 
variable in the referencing environment requested, nothing will be 
written to the log and execution will continue. 
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"'"PUT <text I_ALI..-I_AUTOMAnC_I_GLOBAL_I_LOCAL_1 
_USER_>; 

where 

text is any text. 

~LL.- writes all the scopes, macro variable 
names, and macro variable values which 
currently exist in all nested referencing 
environments, including autcmatic macro 
variables, to the log. The referencing envi­
ronments are listed in the order of inner­
most to outermost scope. 

_AUTOMAnC_ writes all automatic macro variables and 
their values to the log. An automatiC 
macro variable is defined by the SAS 
System rather than by the user. The scope 
is listed as AUTOMATIC. 

writes all global referencing environment 
macro variables and their values, except 
automatic macro variables, to the log. The 
scope is listed as GLOBAL The global 
referencing environment is the outermost 
referencing environment that exists until 
the end of the SAS session or job. 

writes all local macro variables and their 
values as they currently exist during the 
execution of an individual macro. The 
local referencing environment ceases to 
exist when the macro creating it completes. 
The scope is listed as the macro name of 
the macro that creates the macro variable. 

writes all the scopes, macro variable names, 
and macro variable values which exist in 
all nested referencing enVironments, except 
automatiC macro variables, to the log. 

"'"PUT ~UTOMAnC_ Example 

Invoking the following statement: 

'put _automatic_~ 

writes the following automatic macro variables to the log but with 
your own site information, of course: 

&lIS: LOG-untItIecI 

j Fi Ie Edit. View Globals Help 

NOTE: Copyri~"! (e) '9SI)-1ggo; ~ SAS Ins't1tut.!! 1M" C.u·,.., tiC, USA. 
HOTE: SAS (r) Propriet.&n' 5:.t"tv(lre Relun S. 11.00c::~to~2.31'99 

l..u:.nu4 "=CI Sl.S tl'ls'Ut::l'U Inc., Salt ObOGOOOI!I0~. 

NOTE: R\JM1r.1; on DEVKCSr Model '9&00/713 Snl.al "l.IIIIb~r ;W121119. 

, ~ _AUtcaaUc:_; 
AUrCMAlIC /lFDSID e 
AtlTCMII.TIC AFDSIWIE 
AUTCI'IA'UC AFl.I!Io 
AI1TOVt.TIC MIl!:1 
AUTCI'IIt.'tIC AFSTR2 
ADTCMATIC FSPIIN 
AUtCKA'tlC S'lS!UFFR 
AD'l'OfATlC SY'SOID 
AUTCWr.'UC S'!Sl)\T£ 2eJAN95 
A'DTCIlATIC S"lSDAY Friday 
ADTClVl.tJC SYSD!VIC 
AtJ'I'CIIIA,trc S"lSDSN JM.J.... 
ADTatA'UC sy$ElfV PORE 
ADTCWt.UC SYS!RR £I 
AUTat'I.'l'IC I'!SFJLRC a 
A1JTtIiAUC SYSINDEX 0 
AIJTCI(A'l'IC S'iSINfO G 
AUTQ(ATtc SYSJOIUD 11&5_0 

AUTCIiIt.'l'IC SYSl.AST .JWLJ.... 
AUTCIlAtJC SYSLCJQlC 0 
AuratA.'UC SYSlIlRC e 
AtJTCl'lA.tIC SYSMENV S 
AUTCliAtIC SYSHSG 
AU'l'CtIAnc SYSPARM 
AUTOMATIC SYSP5UFF 
AUTCllAt IC SYSRC (;I 

AUTCIfATlC SYSSCP DEVHOST 
AUTCIIAl'lC SYSSCPL DEVHOSl' 
AUTCIIA'l'IC SYSSITE Geef)ElElOOQl 
AUTI2!A'l'IC SYS"UMt 15:59 
AUTCI1A'l'IC SYSVER 6.11 
AUTCW!.1'1C S'i5Vl.ONG 6.11.00131012.31'99 
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AUTOMATIC SYSJOBID host specified job or process id 

AUTOMATIC SYSSCP host specific operating system family 

AUTOMATIC SYSSCPL host specific operating system name 

AUTOMATIC SYSSITE your site number 

"'"PUT _USER_ Example 

The following macro statements: 

%let testit = Today is &sysdaYi 
h\acro here (parml ) ; 

title NReport for &parml. &testitR; 
'put user; 

'mend here; -

when invoked as: 

'here (John Doe) 

writes the following to the log: 

HERE PARMl John Doe 
GLOBAL TESTIT TOday is Wednesday 

When the macro HERE executes, the %PUT _USER_ statement 
determines all user-defined macro variables currently in existence. 
The innermost referencing environment of the executing macro 
HERE contains the macro variable PARM1 wHh a value of John 
Doe. The macro variable TESTIT was created in open code in the 
global referencing environment, that is written to the log as GLOBAL 
scope with a value of Today is Wednesday. 

SAS: I.DG-unutred ..................................... 

N'7.':E; ~op:,.·r:;.i:.t (~) ·~lJiI··"'iS t:,.· $I.s !crti"tu-:.o !n-:., c .. :-y, .r.1:. 1.1$. .... 
N':t;E: $AS (rl Fro!lj:>rhu.ry So!It't"oIIre> P.~l;!&.Je 6.11.00;o1:'1~.!1!''!1 

LielUlsfld tor ::;AS l:li>t~t'~t .... Joe •• :::1U ~Gr~~')QOOf10'. 

1 %Iet testa - TOolhy loS g,sysday; 
2 ~aC"ro h~re(parm1); 
• title "RepOort for s.parz'. &testit"; 
4 \put -us.er_; 
.5 :Cem! httr.; 
eo Xh.r.(JoM Do.) Toollk»c:LOG-UndtII'd 
HER! PARM1 Jobn DOoe 
GLOBAL lEStIT TOoday i. !'tOoDday 

Example of CALL SYMPUT with %PUT _USER_ 

The %PUT _USER_ statement should be most useful in determining 
scopes of macro variables as well as their values in debugging situa­
tions or with complex macro scoping, such as with CALL SYMPUT. 

In a more complicated example, the user may be confused about 
the CALL SYMPUT rule that creates a macro variable value in the 
current referencing environment ava~able while the DATA step is 
executing, provided that environment is not empty. An environ­
ment is not empty if H has at least one other macro variable or 
macro statement label stored in it. The referencing environment 
available to the DATA step is that environment available when the 
step boundary is hit, for example, the RUN statement. If the cur­
rent macro referencing environment Is empty, the CALL SYMPUT 
routine places the variable in the closest available referencing 
environment that is not empty. 

In the following example, macro ARRGH1 contains a complete 
DATA step with the CALL SYMPUT statement: 

'macro arrghl(paraml); 
data null;: 

x -= "a token"; 
callsymput('macvarl',X)i 

run, 
%mend arrghl; 

When the macro is Invoked and followed by a DATA step as follows: 

'arrqhl(lD) 
data temp; 

y - "&macvarl-; 
run; 
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a message is generated by the WORK.TEMP DATA step to indi­
cate there is no resolution of MACVAR: 

WARR%HG: Apparent symbolic reference MACVARl 
not resolved. 

This is because the DATA step is complete within the local refer­
encing environment of ARRGH1, that is not empty because it con­
tains the parameter PARAMI. The local referencing environment. 
of ARRGHI contains the macro variable MACVAR1, that does not 
exist in the global referencing environment when it is referenced. 

You use the o;.PUT _USER_ statement inside the macro and 
before the DATA step that references MACVARI to Illustrate this: 

'macro arrghl(paraml,; 
data null ; 

x=-"a tOken"; 
call symput('macvarl',x); 

run; 
'put user ; 

'mend arrghl;-

When ARRGHI is invoked: 

aarrghl(lOI 
'put user; 
data temp;-

y = H'macvarl"~ 
run; 

the following is printed to the log: 

NOTE: COJly:ight (e, 1939-1995 by $AS Institut.e Inc .• Cary, NC., 0' 
NOtE: SAS Cd Proprietary Sc:f'tv,ar-e Relu$oi 6.11.00til[11231!:19 

Licensed to SAS lnstitut.e Inc_, Site 0@00000001. 

NOTE: Running on DEVliOST Medel 9~G1~/7:5 Sl&ri&l }.I'..=ber 2012;;;9. 

• 1 %macrO arrghl (paraml ); 
2 data -nulL; 
3 x· -. token"; 
~ call symput( Imaevart' JX); 
5 nln; 
6 %put _user_; 
7 ~ an&h1; 
e 
9 larrg!>1(101 

NOTE: The DATA statement used. I):QQ:GS.~ real 0:l!I0:00.40 cpu. 

ARRGH1 p,ARAMl 10 
ABRGHl MACVARl a. 'token 
111 %put _user_; 
11 d.a'ta temp; 
12 y. ~&m..c •• r1"; 
WARllH.{!;: Apparent: s:naboli.c re£erenee l""aACVAF.l net resolvBd. 
13 run; 

NO'IE: The dat.a set WORK.TEMP has 1 observations and 1 v .... "'iables. 
NOTE: Tbe DKTA stat.ement used o:aa O:0G:G9.,e 

!OJ 

In the following example, the DATA step is not complete within the 
macro ARRGH2 because there is no RUN statement in the macro: 

'macro arrgh2(param2)~ 
data null ~ 
x- " a-token" ; 
call symputC"macvar2',x); 

_nd arrgh2~ 

When ARRGH2 is invoked ... followed by the RUN statement after 
the invocation, and the DIi, A step 

tarrgh2(20) 

run; 

data tempi 
y = "'&macvar2"~ 

run; 

the macro variable PARAM2 is created in the ARRGH2 local refer­
encing environment, but since the DATA step is executed only 
when the RUN statement is encountered in open code, the current 
environment is the global environment when CALL SYMPUT exe­
cutes. The CALL SYMPUT routine creates MACVAR2 in the global 
referencing environment. The macro variable MACVAR2 is avail­
able in the global environment for the next DATA step, and no 
warning is written to the log. 
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BAS: LOG-Untitled ........................ ~ ...... . 
File Edit View Globals Help 

NOTE: Cc.p:,"right. Cd 113S!:'-1S'3S by $AS Instit.ute Inc., Car;,r, NC, USA 
NOIE: $AS (r) Prcprlet4:-;,r Softlo1"a:""e Release 6.".BOa1D123HIIj 

l..i.cen.ea to $AS Institute Inc .• Site 000000060;. 

UOTE: Running 0:1 DEV":IO£T Mo>!el 90$0/71S Serial Nuober 201::1119. 

%macro arrghZCparam.2); 
data ~ulL; 

,.- "& t.oken-; 

1 
2 
3 
4 
5 
6 
7 

call symput('macv&r2' ,:.:J; 
%put _user_, 

7.m,nd arrgh2; • 
8 Xarrgh2(29) 
ARRGH2 PARAM2 20 ToolBox: LOG-Undded 

• ,. run; 

No!£: The OATA statement used 0:00:02.$ real 0:€IEI:S0.1C cpu. 

GLOBAL MACVAR2 a t.oken 

" 12 %put _user_. 
13 
1-4 data t.emp; 
1S 'I - "Bmacvar2"; 
'16 run; 

NO'IE: the data set WQRY..T~.P has' QbSel·v .... t.icns a.'1.d 1 vtl.rial:>l-es. 
NQ'.!~: Ih~ DATA statement used e:00:01./!) real 0:(:10:00.10 Cpl.l. 

You can use the %PUT USER statement inside the macro and 
before the DATA step referencing MACVAR2 to fliustrate this: 

%macro arrgh2(param2); 
data null; 
X. "a-token"; 
call symput('macvar2',x); 
'put _user_; 

%mend arrgh2; 

%arrgIl2(201 
run; 

'put _user_~ 

c!ata temp; 
y ;;: H&macvar2"; 

run; 

When ARRGH2 is invoked, the following is printed to the log: 

ARRGH2 PARAM2 20 

indicating that the local referencing environment ARRGH2 con­
tains one macro variable name PARAM2 with a value of 20. When 
the macro finishes execution, this local referencing environment 
will cease to exist. 

The second %PUT _USER_ statement in the global referencing 
environment will write 

GLOBAL MACVAR2 a token 

to the log since this example creates the macro variable MACVAR2 
in the global referencing environment. The subsequent reference 
to the MACVAR2 macro variable will resolve in the temp DATA step. 

Conclusion 
SAS Institute has added some exciting new experimental features 
to the macro faclity in release 6.11 that you may find useful. The 
o;.SYSCALi. macro statement can be used to call SAS CAU. and 
SASITOOLKIT CAU. routines. %SYSEVALF is a new macro func­
tion that performs floating polnt arithmetic. °;.,gYSFUNC and 
o;.QSYSFUNC are macro functions which provide access to SAS 
System functions. The Institute has provided access with enony­
mous FTP 10 sample programs using these new features. 

In version 6.11, there are new keyword's that can be optionally 
added to the %PUT statement to allow macro variable names, ref­
erencing environments, and values to be printed to the SAS log. 
Perhaps the most useful to the macro programmer will be o;.PUT 
_USER_, that will list all the user-defined macro variables in all 
nested referencing environments that are active when ~ is execut-
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ed. %PUT JtLL.. will generate even more macro variable informa­
tion by also listing the SAS automatic macro variables as well as 
the user-defined macro variables. The keyword's _LOCAL_, 
_GLOBAL_, and _AUTOMATIC_ will write local scope, global 
scope, and automatic macro variables and values to the SAS log, 
if this should be needed during development of macro systems. 
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Appendix 1 

The following describes an add~ional set of SAS system functions 
that are supplied w~ the 6.11 SAS System. These functions are 
similar in 'behavior as those found in the SCL programming envi­
ronmentwith the same names. These new functions are accessi­
bleusing the new macro features as well as in other SAS program­
ming language environments. Almost all of the functions avaUable 
to the SAS DATA step are also available to the new macro 
enhancements, %SYSFUNC and %SYSCALL. 

A1TRC Returns the value of a character attribute for a SAS 
dataset 

attr-value = A1TRC(data-set-kf,altr-name); 

where 
altT-value 

data-set-id 

attr-name 

The value of the character attribute. 

The identifier assigned when the data set 
was opened. If data-set-id is invalid, the func-
tion returns an error condition. 

The attribute name. If attr-name is invalid, a 
missing value is returned for it altr-value. 

ATTRN Returns the value of a numeric attribute for the speci­
fied SAS data set. 

attr-value = ATTRN(data-set-id, attr-name); 

where 
attr-vaIJJe 

data-set-id 

attr-name 

The value of the numeric attribute. 

The identifier assigned when the data set 
was opened. If data-set-id is invalid, the func­
tion returns an error condition. 

The numeric attribute. If altr-name is invalid, 
a missing value is retumed for altr-value. 
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CLOSE Closes a SAS DATA set. 

sysrc = CLOSE(data-set-id); 

where 
sysrc Whether the operation was successful: 

data-set-id 

o if successful 

non-zero H not suocesslul. 

The identifier assigned when the data set 
was opened. If data-set-id is invalid, the func­
tion returns an error condition. 

CUROBS Returns the observation number of the current 
observation. 

obs_number= CUROBS(data-set-id); 

where 
obs-number The current observation number. 

data-5et-id The data set identifier assigned when the data 
set was opened. If data-set-id is invalid, the 
function returns an error condition. 

DROPNOTE Deletes a note marker from a SAS data set 
and/or an external file. 

rc= DROPNOTE(data-set-idlfile-id, note-id); 

where 
rc Whether the operation was successful: 

o If successful 

non-zero if not successful 

data-set-id I file-id The identifier assigned when the data 
set or external file was opened. If 
data-set-id or file-id is invalid, the 
function returns an error condition. 

note-id The identifier assigned by the NOTE 
or FNOTE function. 

DSNAME Returns the data set name associated with a data 
set identHier. 

dataset-name = DSNAME(data-set-id); 

where 
dataset-name 

data-set-id 

Data set name associated with the spe­
cific identifl8rvalue. 

The identifier assigned when the data 
set was opened. If data-set-id is invalid, 
the function returns an error condition. 

EXIST Veriftes the existence of a SAS data library member. 

rc = EXIST(member-name<,member-type>); 

where 
rc 

member-name 

member-type 

Whether the library member exists. 

Name of the SAS data library member. 

The type of data library member. 

ACCESS 

CATALOG 

DATA 

VIEW 

member is an access 
descriptor using 
SASlACCESS software. 

member Is a BAS cata­
log. 

member is a BAS data 
file. This is the default. 

member is a SAS data 
view. 
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FETCH Reads the next nondeleted 
observation from a SAS 
data set. 

sysro= FETCH(data-set-id <.NOSET>); 

where 
sysn: 

data-set-id 

Whether the operation was successful: 

o if successful 

non-zero if not successful 

-1 If end of the data set has been 
reached (no more observations 
to fetch) 

The data set identifier returned by the OPEN 
function_ If the data-set-id argument is invalid, 
the function returns an error condition_ 

'NOSer The instruction to prevent the automatic 
passing of SAS data set variable values to 
macro variables_ 

FETCHOBS Reads a specified observation from a SAS data 
set into the Data Set Data Vector. 

sysn: = FETCHOBS( data-set-id.obs-number <.options>j; 

where 
sysn: 

data-set-id 

Whether the operation was successful: 

o if successful 

non-zero if not successful 

-1 if end of the data set has been 
reached (no more observations to 
fetch). 

The identifier assigned when the data set 
was opened. If data-set-id is invalid. the func­
tion returns an error condition. 

obs-number The number of the observation to read. 

options One or more options, separated by blanks: 

GETVARC 

'ABS' The value of obs-numberis 
absolute; that is, deleted observa­
tions are counted. 

'NOSET The instruction to prevent the 
automatic passing of SAS data set 
variable values to MACRO vari­
ables. 

Assigns the value of a SAS data set variable to a 
character variable. 

cvaI = GETVARC( data-set-id, var-num); 

where 
eval 

data-set-id 

var-num 

The value of the character variable identified 
by the var-num argument. 

The identifier assigned when the data set 
was opened. If data-set-id is invalid, the 
function returns an error condition. 

The number of the variable in the dataset. 
This value can be obtained using the VARNUM 
function. In addition, this value is listed next 
to the variable when you use the CONTENTS 
procedure. 
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GETVARN Assigns the value of a SAS data set variable to a 
numeric variable. 

nval = GETVARN( data-set-id. var-num); 

where 
nval 

data-set-id 

The value of the numeric variable identified 
by the var-num argument. 

The identifier assigned when the data set 
was opened. 

var-num The number of the variable in the dataset. 
This value can be obtained using the VAR­
NUM function. In addition. this value is listed 
next to the variable when you use the CON­
TENTS procedure. 

NOTE Returns an observation 10 for the current observa­
tion of a SAS data sel 

note-id = NOTE(data-set-id); 

where 
note-id 

data-set-id 

The identifier assigned to the observation. 

The identifier assigned when the data set 
was opened. If data-set-id is invalid, the 
function returns an error condition. 

OPEN Opens a SAS data set. 

data-set-id= OPEN« data-set-name<. modl3»); 

where 
data-set-id The data set identifier or 0 if the data set 

could not be opened. 

data-set-name The SAS data set to be opened. The default 
value for data-set-name is _LAST _, which is 
the last data set created in the current SAS 
session. If the libref is omitted, WORK is 
assumed. 

POINT Locates an observation identified by the NOTE function. 

sysn:= POINT( data-set-id, note-id); 

where 
sysn: 

data-set-id 

note-id 

Whether the operation was successful: 

o if successful 

non-zero if not successful 

The identifier assigned when the data set 
was opened. 

The identifier assigned to the observation by 
the NOTE function. 

REWIND Positions the data set pointer to the beginning of a 
SAS data set. 

sysn: = REWIND( data-set-id); 

where 
sysn: 

data-set-id 

Whether the operation was successful: 

o if successful 

non-zero if not successful 

The identifier assigned when the data set 
was opened. If data-set-id is invalid, the func­
tion returns an error condition. 
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SET Wnks SAS data set variables to variables of the same 
name and data type. 

CALL SET(data-set-id); 

where 
data-set-id The identifier assigned when the data set was 

opened. If data-set-id is invalid, the function 
returns an error condition. 

SYSMSG Returns the text of error messages. 

eva/ = SYSMSG(); 

where 
eva/ Text of the error message produoed by these 

functions. 

SYSRC Returns a system error number or the exit status of 
the most recently called entry. 

rc =SYSRC(); 

where 
rc The SAS System retum code for the most 

recent error. 

VARFMT Returns the format assigned to a SAS data set variable. 

format = VARFMT(data-set-id, var-num); 

where 
format 

data-set-id 

var-num 

The format assigned to the specWied variable. 

The identifier assigned when the data set 
was opened. If data-set-id is invalid, the func­
tion returns an error condition. 

Number of the variable's position in the SAS 
data set. This number is next to the variable 
in the list produoed by the CONTENTS pro­
cedure. The VARNUM function returns this 
number. 

VARINFMT Returns the informat assigned to a SAS data set 
variable. 

informat = VARINFMT (data-set-id, var-num); 

where 
informat 

data-set-id 

The informat assigned to the variable. 

The identifier assigned when the data set 
was opened. If data-set-id is invalid, the 
function retums an error condition. 

var-num The number of the variable's position in the 
SAS data set. This number is next to the 
variable in the list produoed by the CON­
TENTS procedure. The VARNUM function 
refums this number. 

VARLABEL Retums the label assigned to a SAS data set 
variable. 

eval = VARLABEL(data-set-id, var-num); 

where 
eval 

data-set-id 

var-num 

The label assigned to the specWied variable. 

The identifier assigned when the data set 
was opened. If data-set-id is invalid, the 
function returns an error condition. 

The number of the variable's position in the 
SAS data set. This number is next to the 
variable in the list produoed by the CON­
TENTS procedure. The VARNUM function 
retums this number. 
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VARLEN Retums the length of a SAS data set variable. 

nval2 = VARLEN(data-set-id, var-num); 

where 
nval2 The length of the variable. 

data-set-id The identifier asSigned when the data set 
was opened. 

var-num The number of the variable in a SAS data set. 

VARNAME Retums name of a SAS data set variable. 

cval = VARNAME(data-set-id, V8f-num); 

where 
eval 

data-set-id 

var-num 

VARNUM 

A variable's name. 

The identifier assigned when the data set 
was opened. If data-set-id is invalid, the 
function returns an error condition. 

The number of the variable in a SAS data set. 

Retums the number of a SAS data set variable. 

var-num = VARNUM( data-set-id, eval); 

where 
var-num 

data-set-id 

The number of the specified SAS data set 
variable or 0 if the variable is not in the SAS 
data set. 

The identifier asSigned when the data set 
was opened. If data-set-id is invalid, the 
function returns an error condition. 

eval The variable's name. 

VARTYPE Returns the data type of a SAS data set variable. 

type = VARTYPE(data-set-id, var-num;, 

where 
type 

data-set-id 

var-num 

The variable's type: 

C for a character variable 

N for a nUrrieric variable 

The identifier assigned when the data set 
was opened. If data-set-id is invalid, the 
function returns an error condition. 

The number of the variable in a SAS data 
sel 

Applications Development 



Appendix 2 
Appendix 2 provides information for accessing the sample files we 
are making available which illustrate more macros using the new 

. macro statement %SVSCALL and the new macro functions 
%SVSEVALF, %SYSFUNC,and %QSVSFUNC. 

The following files have been stored on SAS Institute's Intemet 
gateway (sas.com): 

function.sas r Creates corresponding macro functions. "' 

grptest.sas r Creates second graphics example in paper. "' 

grptestl.sas r Creates second graphics example in paper. "' 

mactest.sas r Gives simple examples of new macro functions. "' 

mactest1.sas r Gives examples of new macro functions with "' 
r functions in appendix 1. "' 

opttestsas r Illustrates getting option values. "' 

You can download these files if you have access to the Intemet, To 
download these files, connect to ftp.sas.com. Once you are con­
nected, enter the following responses as prompted: 

Name (ftp.sas.com: userir:f): anonymous 

Password: your e-mail address 

All SUGI 20 files are stored in the following directory: 

'publsugi20 

There is one subdirectory for each SUGI 20 paper that has files. 
Download the following file in 'publsugi20 fora complete index of 
alII files in 'publsugi20: 

README.index 

The file README:index had a description of each directory. The 
description will contain the title of the paper and the directory name 
where the files are stored. 

SAS, SAS/PS'. SASlGRAPH. and SASlTOOLKlT are registered trademarl<s or trademarks 
of SAS Institute Inc.in the USA and other countries. ® indicates USA registration 
Other brand and product names are registered trademarks or trademarks 01 their 
respective companies. 
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