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Abstract 

The SAS® macro facility Is a powerful tool which greaUy 
enhances the functionality and flexibility of the SAS 
programming language. However, the complexity of 
programming code which uIIlizes SAS macro language 
statements sometimes also makes it difficult to debug. The 
SAS System includes some programming statements and 
options which can be used in the process of correcting code 
that is not working properly. This Morial will describe a 
strategy for using the MPRINT, MLOGIC and SYMBOLGEN 
options, as well as %PUT statements, for debugging 
purposes, Including examples of the interpretation of 
diagnostic messages pertaining to the macro facility. It is a 
1999 revision of a paper which appeared In the 1994 SCSUG 
Conference Proceedings, and also in the (1995) SUGI 20 
Conference proceedings. 

Introduction 

Using the capabilities of the SAS macro language is a 
wonderful way to handle repetitive coding situations, and to 
produce flexible code with the ability to accommodate itelf to 
various changeable details. Macros permit a modularized 
approach which Is particulariy useful In applications 
development. On the other hand, since most of the operations 
of the macro facility are carried out In the background, and not 
in the more-readily-visible foreground, this makes it difficult to 
detect coding errors Involving macros and macro variables. 
The good news is that there are certain programming 
statements and options which can be used to prompt the 
macro facility to reveal some of the crucial elements of what Is 
golng-on "behind the onstage scenery". 

Debugging Is a process by which coding errors In.a computer 
program are identified and corrected through a sequence of 
activities, each of which must be adapted according to the 
outcomes of the preceding steps. The goal of this paper will 
be to develop a systemetic approach for dealing with coding 
errors Involving mecros and macro variables. 

An Oyervlew of the SAS Macro Language 

Maorosare stored text which contain entire blocks of SAS 
code, and which are Identified by a name. The stored text can 
Include SAS statements, literals, numbers, macro variables, 
macro funcUons, macro expressions, or calls to other macros. 
Macro variables are used to facilitate symbolic substitution of 
strings of text, wherees macros can be used to manipulate 
SAS source statements. 
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Macro Information can be Inserted at any point In a SAS 
program simply by referring to the macro entity by name, 
preceded by a special character, which distinguishes macro 
statements from ordinary SAS code. Macro variables are 
identified using the ampersand, and macros are identified 
using the percent sign. Tha macro facility constructs and edits 
SAS source statements by substituting the currently-defined 
values of macro variables, and also by replacing macro names 
with the stored text which is associated with each of them. 

The macro facility follows instrucUons which are written using 
a special language. The SAS macro language has variables, 
statements, functions, expressions, and syntax. It works In 
conjuctlon with the SAS programming language. For 
additional introductory information about the SAS macro 
language, you shoUld consuH one of the standard references 
on the subject. 

Putting First Things First 

Okay, so what do you do if you Invoke a macro and nothing 
happens? 

If you were going to troubleshoot an Inoperative electric 
appliance, you wouldn't begin by dJsassembiing the article. 
First, you would check to see whether or not there really is a 
problem - before going any further, you would make sure the 
appliance Is plugged-In, and that it is turned-on. 

Similarly, before beginning extensive debugging activities 
concerning macros, first make sure that the macro faciHty is 
available to your SAS program. That is, check to ensure that 
the appropriate system options are In eflect. To obtain a list of 
the current values of all SAS system options on your 
computer, run the OPTIONS procedure (or in dJsplay 
manager, Invoke the OPTIONS window). 

PROC OPTIONS; 
RUN; 

Following are a few lines excerpted from the SAS Log of a jOb. 
This display is not a complete Ust of all of the system options 
whlch pertain to the macro facility; and It is only a very small 
selection of all of the system options. 

i'ROC OPl'lOlfS; ,. EXAIItlm BAS SYSTDI OPTIONS +/ 
RIJII, 

PORTABlIE OPl'IOHS = 

ILllow WIll of BAS macro facility 
Allow the lUIeN av.tocall f_tur_ 
Treat B.pparmt undefined maero references as an 
.',,">r 
Do not trac. macro executiOft 
Do not display BAS statalDllDts gtu:lllratad by IIIIICro 
execution 
Do not search autoc:all l1brari_ for an undefined _ettO 
DUte (4Cb t.ilDe t.he macro i. iDvO)ca4 
Do aot WI. stored COlllPile4 macros 
"rz'eat re!er~ t.o undefined maero variables as lUI 
error 



writ. SAS source statement. to the SAS lOll 
Do not write rlllsuit. of reaolvirlQ' maero variable 
referenell. to SAS log 

Make sure that the system option MACRO Is in effect, rather 
than NOMACRO - this ensures thet the mecro facility is 
'tumed-on." Also, it Is a good idea for the MERROR and 
SERROR options to be In effect, instead of NOMERROR and 
NOS ERROR, respectively. Otherwise, you might never find 
out that the reason nothing happened was that the macro 
processor couldn't find the stored text or program code you 
thought was associated with a particular name. MERROR and 
SERROR ensure that you will get the appropriate waming 
messages when you attempt to refer to macro entitites which 
do not exist where you think they should. Also, if you need to 

use a macro which Is not defined within your current program, 
but which exists as a member in an autocalilibrary, then you 
need to make sure that the MAUTOSOURCE system option Is 
In effect, rather than NOMAUTOSOURCE. 

Okay, now let us suppose that when the macro was Invoked, 
something did happen, but not what was anticipated. Was an 
error message sent to the SAS Log? If so, then examine II to 
determine if the error message was generated by the macro 
facility, or from somewhere else in the SAS System. 
Distinguishing between different types of problems helps the 
troubleshooter decide what to do next. 

Error messages conceming macro language statements may 
not appear to point to coding problems as spacifically as error 
messages which pertain to ordinary SAS statements. It is 
helpful if the troubleshooter understands the source of the 
error. Most macro activity takes place during the compilation 
of SAS code. The SAS compiler does not recognize the 
existence of macro entllles, and does not perceive when a 
symbolic substitution has been made. 

Types of Macro Programming Errors 

Here are some major categories of errors in macro program 
code (also see Philnps, Walgamotte & Drummond, p. 361): 

• macro syntax errors, 
• SAS code construction errors, 
• macro Invocation errors, 
• macro variable resolution errors, 
• DATA Step Interface errors, 
• problems with special characters. 

Macro Syntax Errors 
As with ordinary SAS code, one of the most common errors in 
the use of SAS macro language statements is incorrect 
syntax. This Includas such things as, for example, misspelled 
keywords, omitting the percent sign from macro language 
keywords, and omitting the ampersand from references to 
macro variables. 
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SAS Code Construction Errors 
This type of error can occur whenever macro-generated text is 
not used appropriately In conjunction with ordinary SAS code. 
This Isn't a macro problem, per se, but a problem with ordinary 
SAS Involving Information substituted by the macro facinty. 

Macro Invocation Errors 
There are several situations which can result In Invocation 
errors. Macros must be defined before they can be invoked. 
Furthermore, even when macros are correctly defined, they 
still can fail if they are not called properly. Some programmers 
occasionally forget to Irrvoke the macro at all -- for some 
reason, many SAS users need to be reminded that just 
defining a macro doesn't cause it to execute. Invocation 
errors also can occur whenever essential parameter values 
are misSing. Another common mistake is using a style of 
macro Invocation which may be wrong for the particular 
Installation (there are three altemative styles of macro 
invocations, each having its own system option). Attempted 
invocation of a macro which has not been defined will result in 
the appearance In the SAS Log of a message similar to the 
following: 

WARNI!R}: Apparent invocation of macro xxxxx not resolved. 

Macro Variable Resolution Errors 
Macro variable references can fail to resolve for a variety of 
reasons, such as: misspelling the name of the macro variable, 
enclosing the macro variable reference in singla quotes, or 
attempting to reference the macro variable outside of lis own 
referencing environment (that is, outside of the macro within 
which it was created). Often, this type of error will result in the 
appearance of a message In the SAS Log which is similar to 
the following: 

WABNING: Apparent symbolic reference xxxxx: not resolved. 

DATA Step Interface Errors 
A frequent error In trying to pass information from a SAS 
DATA step to the macro facility Is attempting to use the %LET 
statement to define a macro variable, Instead of using the 

SYMPUT function. Another common DATA step interface 
problem is attempting to reference a macro variable before the 
execution of the DATA step. 

Problems With Special Characters 
Error messages result whenever there are unmatched 
quotation marks (apostrophes) and parentheses, or 
incomplete SAS statements because a semicolon Was 
unintentionally interpreted as the end of a SAS statement, 
instead of an element In a character string. The SAS 
language uses several special characters for syntactical 
purposes, such as semicolons or other delimiters, logical 
operators, quotes, and parentheses. Sometimes, however, it 
Is desirable to have the macro facility ignore tlie syntactical 
meaning of certain special characters, and to treat them as 
nothing more than plain text In a character string. Moreover, 
errors also can result whenever SAS Imerprets ·IN", ·OR", or 



'NE" as logical operators, instead of as stete abbreviations. 
There are ways to avoid these problems. The SAS literature 
ref91S to these solutions as "quoting functions". 

Macro Debugging tools 

The SAS System includes some system options and 
programming statements which can be used to display 
Information in the SAS Log, to help the SAS programmer to 
locate coding errors Involving macro Information which caused 
the program to fail to operate correctly. 

The MPRINT system option is specilled to display all of the 
SAS code which is generated as a final result by the macro 
facility. The SYMBOLGEN system option Is used to show the 
result of every macro variable substitution. The MLOGIC 
system option shows when each statement within a macro 
executes. The %PUT statement can be used to print 
messages in the SAS Log regarding the value of a macro 
variable at a particular location in a macro, or to indicate the 
attainment of a particular point In the execution of a macro. 

Debugging Examples 

Several examples of debugging are presented for Illustrative 
purposes. All of the examples use the following SAS data set: 
DA'l'A FIRMSs 

INPU'l' IDNUM $ 7-13 COMPANY $ 16-41 
lNDC.ODB $ 44-47 crrr $ 50-62 
SALES 65-7D, 

'l'I'l'LB "IIYPOTHE'rICAL DA'l7I. COJJCli:lUmiIG CLlENT COHPARlES· ~ 
CUI)S, 

0123.56 
12].156'1 
2345678 
3456189 
4567890 
5618901 
6789012 
1890123 
8901234 
9012345 

"" 

ABCD CORPORNrION 
XY'2i INVES'1'H!H'l'S CO. 
THE WINN COMPANY 
AKUDD RESODRCES COR!'. 
8OG1.JS PRODUCTS CO. 
PU'l'IND IlARUFAC'I'URD12 CO. 
llIlQDIARY SERVIces me. 
'1'(11'1 FIHl\HCIAL CORP. 
'r-w IN'l'ERlQ.'rIONAL uro. 
"rEZM DELV5IOHS. INC. 

5441 
&212 
5399 
1311 
3089 
3931 
7389 
&141 
5046 
7311 

DAWIS 
HOIISTOII 
AlJSTIN 
PORT WORTH 
ow:.u 
BAR AlmlHIO 
IIOOSTOII 

"""1II 
BL PASO 
HOUSTON 

iJ2S89 
13217 

585036 
209724 
194473 

65902 
1367S8 
442106 
21ngO 

SS995 

Unless specified otherwise, the example programs were run 
using the default system options: 
OPTIONS NOMPRINT NOSYMBOLGBH HOHlOOIC; 

An Example of a SAS Code Construction Error 

Here Is a small portion of a SAS Log for a program which did 
not function as the programmer intended: 
21 'LW SLC"1'C'1'Y-AtlS'l'IN; 
22 tIlLTA 1LC'rFJIHS; 
23 SB'l'l'mHS; 
24 IF CnY",st.C'TC'l'k', 
25 

lfOIl'E: Variable AUSTIN 18 unini.H.Uzect. 
NO'rB: l'be at •• et NORJt.SLCrI'IIHB baa I» obtIervatioris and 6 variables. 

We presume that the value of the macro variable SLCTCTY 
was supposed to be used as the criterion for subsettlng the 
FIRMS data set. We expecled that the data set SLCTFRMS 
would contain the two Austin observations but, Instead, there 
are no observations in it. And what is the Significance of the 
message, "Variable AUSTIN is unlnHlallzed"? 

Think about It. The macro variable SLCTCTY correctly 
resolved to the value AUSTIN but, because this character 
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string Isn't enclosed in quotation marks, the SAS Compiler 
interpreted the substituted value as a missing variable 
appearing es the right-hand side of an assignment statement. 

If we were uncertain about the value to which the macro 
variable SLCTCTY resolved, we could run the program again, 
this time using the system option SYMBOLGEN. Here is what 
we would get: 
21 OPTIONS S'lMBOI.oGDI 
23 
23 tLBT SLC'l'C'l'Y-AtJS'1'Dh 
24 DATA SLCTFRMS; 
2S DT FIRMS: 
26 IP CITY_t.SLC'l'C'l'Y, 
SYHBOLGDI: MaCro VUi.U18 SLC'l'C'l'Y rellolv.1I -to AIJS'l'IN 
27 

NO'l'B: V21rUlble AUSTIN i. uniniHaHzed. 
l!IO'1'E; 'l'lle data .et WOlUt.SLCTFIQIS baa I» observatiODa and Ii varisblall. 

This Is a simple example of a SAS code construcfion error. 
The macro facility is doing its job correctly, the problem Is with 
ordinary SAS. The correcl programming statement would 
have been: IF CI,.,,='.SLCTCTY-, 

An Example of a Macro Variable Resolution Error 

Here is another snippet from a SAS Log: 
21 1LB'l' sr.cTC'l'Y=AtJS'l'DI: 
22 DA'l'A SLC'l'PRMS1 
23 SE'l' FIRMS: 
24. IF CI'l"l.-IoSLCI'CTY": 
25 

NO'l'II The data ",et WOItIt.SLC'rFRMS bas :I: obllervations and 5 vildablllll. 
NO'l'B; The DM'A .tat_t u.aed 0.01 CPU seeOl1Cl8 aM. 291611;. 

2& PROC PRIN'l' DATA-SLC'l'FRMS, 
27 n"rIAi: "OBSERVATIOIIS FROM DA'rASET -WI'rH CITY .. &SELCITr-; 
WA!!NIlO: Apparant symbalie referenea SBLCI'l'Y not resolved.. 
2. 
HO'l':! I 'l'hII PROCBDtlRB PR.lN'l' printed page 1. 

We notice that the macro facility was unable to resolve the 
macro variable SELCITY in the TITLE statement. If we 
examine the program carefully, we should conclude that the 
reason this variable did not resolve Is that no macro variable 
with this name was ever defined. The macro variable name 
was misspelled. 

If we ran the program using the system option SYMBOLGEN, 
we would obtain the following result: 
21 OPTIONS SYMBOLGBNI 
22 
23 IIILB'l' SLC'l'CTY_AlJS'l'IN; 
24 O1I.TA SICl'JIIIIS. 
25 U'l' FIRMS; 
26 IF CU-r","foSLCTCTf-: 
5\1I801l3DII Macro variable SLC'1'CTY resolVUI to AUS'l'IR 
21 

NO"1'B: 'lhII datil. set WORX.SLC'l'FiUIS baa 2: ~.rvat1Q%U1 IUId 5 vadabl ... 
ROD, '1'hII DAft statement us'" 0.01 CPO' seconda and 2916K. 

28 PBOC: PRrN'r DATA=SLC'1'i'IUII8; 
29 TITLE "OBSERVATIONS FROH DlL'J'ASET WI'rH Ct'l'Y-r.sELCITY-; 
WARlIIRQI Appartlllt symbaUc reflU'lUICe SiBLCITY not resolved. 
3. 
It)'l'E I 'l'b. PROCEI'lUU PRIN'l' printed PIlIle 1. 

The programming statement should have been: 
'l'rrLE ·OBSERVATIONS PROM DATASE'l' WITH CITY'""&SLC"l'C'n'''; 



An Example of a Macro Syntax Error 
(Misspelled Macro Keyword) 

The following is an excerpt from a SAS Log: 
23 'MACRO A'WVAL(SASDSN,SAS'I.'AR), 
2. PROC MEANS DA'J'A""SASOSN N MEAN; 
25 VAR 1O:1iASV1IR; 
26 'PI1'LB -AVERAGE VALUE OF i<SASVAR IN DA'l'ASE'l' UASDSN·; 
2' aUlh 
la ,END AVG'JM.; 
BRRORt 'l'tIere b DO llatching IlDO .tatllillllel:lt foz: the ,Em). Tbia 

stat_t will be ignored. 
IWl'B1 Bxtranllous information 011 'BND atatEllllell.t l!JDOrec1. 
2. 
30 'lAVOVJU.IFIlUfS.SlLBS') 

Evldendy, the programmer misspelled a macro keyword. 
Instead of "'"" AVG1/1\L" the offending line of code should have 
been ......" AVGVAL;. How could a would-be troubleshooter 

figure this out? The hint is that %00 and %END must alweys 
appaar together in pelrs. Therefore, something isn't quite right 
about 'END AVGVAL;. Moreover, in this case, invoking any or all 
~ the macro debugging system options would provide no 
additional assistance toward discovering this mistake. 
Sometimes there is no substitute for a very careful 
examination of tha code. 

Another Example of a Macro Syntax Error 

(Omitted Percent Sign) 

The following lines were taken from a SAS Log for anothar 
program: 
23 MllCRO AVGVALCSASDSN,SASVARI; 
24 PROC lIB1\NS DA'l'A_r.SASDSN N MEAN I 
2S VAR 1oSASVAR; 
26 'l'1'l'LE -AVBRAQE VALUE OF .SASVAR IN DATASE'I' r.SASDSlI- I 
21 RUN; 
28 MEND AVGVAL; 
2. 
30 IlA'WVALCFIRKS.SAL!S) 
30 + (SASDSN, SASVARls 

180 

ERROR 180-3221 statanant La not valid or it is usad out of proper 
order. 

31 

200 
WARNlNG; Apparent s)'II'IbDlie retaranee SASDSN not ruolved. 
ERROR I File WORX.8ASDSN.DATA datil. not exist. 
32 ~ &SAS'Vl4R; 

20. 
ERROR 200-322; '!'be symbol is not recognlzEld. 

WARNING: Apparent symbolic ref8l'ence SASVAR not raaolVlld. 
QUINa; Apparent symbolic reterance 8ASDSH nOot raaOolved. 

HO'rE: "rbe SAl Systam stOoppm pl'o=8IIsing this step becatt5e ot errors. 
HOTEl SAS set option 088"0 and w:Lll continue to che<:k atatBlHnta. 

This MY cause HOTEl No r;duIervatiOons :Ln data .et. 
NOTE: The PROCEDtlRS MEiINS used 0.01 CPO aecon4s and 2802£. 

The first indication we have that something Is wrong is the 
numbered arror message, 

ERROR 180-322: Statement is not valid or it is used out of 
proper order. 

Following this, there are several instances of wemings 

WARN'DlG: Apparent symbolic reference xxxxx not resolved. 

Actually, It appears as though none of the macro-related 
statements were successful. Closer inspection reveals the 
reason: the programmer omitted tha percant signs In the 
%MACRO and %MEND statements. Tharefore, the intended 
macro never made it Into the macro facility In tha first piace. 
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An Example of a Macro Invocation Error 
(Specification of Positional Parameters) 

What is wrong with the code which resuited In the following 
portion of a SAS Log? 

2' 

" 2' 2. 
27 
2. 
2. 

IMCRO AWV1ILCSAJDSN, SASVAR) , 
PROC I!ISANS DA'I'A8c,SASDSN N MEP.N; 

VAR "SASVNt; 
'1"I'l'LB "AVBRAGB VALUB OF "SASVAR m DA'l7.SE"l' "SASDSN~: .... , 

tXKND AVGVAL; 

30 U'VGW.L(SALBS,PIRMS) 
ERROR: Pile womt.SALBS.DATA does not exist. 

NO'I'Ii:: Tbe SAS Byst •• topped ~oce.s1ng this step because of cn~·l'Ol'S. 

NOTE. The PROCmJRE'NDNS UlIIad. 0.01 CPU seconds and 3004K. 

The error messaga indicates that there is a problem with the 
SAS data set named SALES - it doesn't exisd Hmmm. 
Wasn't the dataset called FIRMS, and the variable named 
SALES? When the macro AVGVAL was defined, it had two 

positional perameters. Positional parameters are dependent 
upon the order in which they are defined. It seems that the 

programmer reversed the order of the values of the 
parameters when tha macro was Invoked. Instead of 
UVGVl\L(SALES,FIRHS), the invocation should have been 
tA'VGV7I.I.(PIRMS, SALES). 

If the programmer Isn't sure Just what the value of a macro 
variabla Is at a particular point In a program, a %PUT 
statement can be used, within the appropriate referencing 
environment, to display the currently defined value in that 
environment. For example, by inserting the following lines 
within the macro, 

'PUT ...... ·u THE CURRENT VALUE OF SASDSN IS &:SASDSN. *****: 
%Ptl'I' .......... THE CURRENT VALUB OF SASVAR IS &:SASVAR. u,"**: 

we would obtain: 
23 
24 
2' 
26 
27 
2' 
29 
30 
31 

\MACRO AVGVAIo(SASDSN,SASVllR); 
PROC MEANS DA'l'A=&.SASDSti N MEiUlI 

VAR "aASVAR; 
'l'I'l'L!: "AV2RACE VALUB OF ",SASVAR IN DA'I'ASET ",SASOSN·; 

,PDT ........ THE CURRER'r VALUE OF SASDSH IS &SASJ:lSN ......... ; 
,PUT' ......... 'l'H!: ClJRREN'I' V1U.tJE OF SASVAR IS &SASVAR ......... ; 
RUN; 

IHERD A'IJGYAL; 

32 IAVQVAL(SALES,F!P.MS} 
:eRROR: File WORK.SALES.DA'l'A does not exist. 
• ...... THE CURREN'l' VALUB OF SASDSN IS ~S .... _,... 

.. •••• THB ctJRREN'I' VALUE OF SASVAR IS FIDS.·· .. •• 

NCTE. The BAS Syst_ stopped procells:Lng this IIt~ because of Q~rorll. 
NOTE: The PROCEDURE KDNS usliid 0.01 CPU seconds and 3004K. 

Here is what would have been generated if the example 
program wes run using all three of the macro debugging 
system options, and without the %PUT statements: 

2' ,. 
2' 
26 
27 
2. 
29 

" " 

UIl\CRO AVOVAL(SASDSN.SUVARII 
PROC MZI\NS DATA=&.SASDSN N HlrANI 

"'UASVAP., 
TITLE "AVERAGE VALUE OF c,SASVAR IN DATASET &.SASDSN~ I 

RUN, 
tMBND AVGV1lL; 

32 UWVAL(SALBS,PIRMSI 
MLOQlC(AWVAIo) I segion1ng executiOl1. 
KLOGIC(AWVAL) I Par_ter SASDSN bas value SlWIlS 
MLOOIC(AWV1llo): Pal'ameter SASVlUI. blUiI value F!lUIS 
SYHBOLQDlI l!Iscro variable SASDSN resolve. to SALSS 
ERROR: PU. WORK. BALES. DATA do .. not lllXiat. 
KPRIR'r(AVOV1II.} I PROC MEANS DA'l'A-SALBS N MEAN; 
SYlmOLGENI IfacrOo varial:!le SASVNt ruol".. to Plaxs 
HPRDIT(AVGVAL) I Vlm 'PIRI!fS, 
SYMBOLQEN: Maero varial:!le SASVAR r.llolvea to FIP.MS 
SYIIBOtQEN; Macro variable SASDSN rasol ... tOo SALES 
MPRIN'l'(AVGVALI : TITLE "AVElUlGB VALUE OF FIlUIS IN 0A'l'ASB'I' SALES"'; 
MPRDI'l'(A'W'JAto) :. RUN, 

'" 
NO'l'B: The SAS '-system stopped. procilSlling- tbis stap beeause Oot errors. 
NO'r!:I 'Dla PROCBDIJRE MEANS used. 0.01 CPU" seconds and 3001lE. 
JdLOGIC(AWVALI: Emling executlan. 



Now, a careful examination of the preceding SAS log shows 
the step-by step result of each action taken by the macro 
facility. MLOGIC traces the execution of macro programming 
statements. SYMBOLGEN shows the result of each macro 
variable substitution. MPRINT shows the SAS code which Is 
generated as a final result by the macro faCility. If we keep In 
mind that the original OAT A step has a variable named 
SALES In a data set called FI RMS while we are reviewing the 
SAS Log, then we should be able to Identify the problem. 

Well, you might say, why not lust Invoke all of the macro 
debugging system options whenever you have a macro 
problem? That approach would be okay for very simple 
programs but, most of the time, Invoking all three options 
would result in much more printout than you probably would 
want to look at, particulariy If your macro involves iterative 
execution (looping statements -- %00 ... %TO ... %BY ... ; and 
%ENO;) or nested referencing environments (when one macro 
calls anothllr macro). 

Another Example of a Macro Invocation E"or 
(IncoIrect Macro Name) 

Here Is a piece of another SAS Log: 
23 U!IACRO AVGVAL(SASOSN,SASVAR.; 
24 PROC IIUNS IJATAoo'SAIDSN If MDH I 
ZS w..a r.SASW.R; 
U TrrLB "AVElUlGE VALVE OP IoSASVAR Df Dl'l'ABET ~SASDStP; 
27 RUN, 
28 tMlDID AVQV1W. .. 
30 tM2ANVAL(FIRMS.SALESI 

leo 
WARNINGI Apparent invocation ot IMCro MBANVAL I'lOt resolved. 
31 

EIUtDR 180-3221 Stat:.eraent 1_ not vallc1 or it is used out of proper 
or~. 

The warning message indicates that the job attempted to 
invoke a macro which was not known to the macro faCility. 
Apparently, the programmer failed to correctly remember the 
name of the macro. Notice that when the macro facility 
returned the Incorrect code to the wordscanner, the SAS 
System generated a numbered error message. This type of 
error message definitely originates from outside of the macro 
facility. In this case, all that It Indicates is that the SAS 
System didn't know what to do with the incorrect code. 

Another Example of a Macro Invocation Error 
(Disanowed Style of Invocation) 

What Is the matter with this SAS Log? 
23 tIIAaO AVQVl\L ISASDSlf, SASV1\R) I 
24 PROC MEANS DATil=UASDSN N HEiI!I; 
25 VAlt r.SASVIUh 
26 TITLB "i\'VBRAOB VALVE OF foSASWalt IN' Dl'l'ASB'l' .r.sASDSN", 
27 RUN; 
28 tMBND AVGVALI .. 
30 A\IIJIJM.(PIIUIS,SALESII 

uo-
BJUro1t 180-322 = StatllllKlIlt 1. not valid Clr it b used out (lof proper ...... 
In this case, the programmer attempted to use a statement­
style of macro Invocation which, although it may appear to be 
consistent with SAS usage, Is not allowed at an Installation 
where name-style macro Invocations are the rule. Instead of 
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Avow.t.(PDUOS.S>LES), .the programmer should have used 

uvow.t. (PDUOS. SALlIS) 

Yet Another Example of a Macro Invocation Error 
(Missing Parameter Values) 

Here is a look at another portion of a SAS Log: 
23 

" 2. 
26 
27 
2. 
" JO 
11 
12 

iHACRO AVOVlIL(SASDSN,SASVAR) I 
PROC IIBAHS DI.'l'A~"SASDSN H HElIN; 

VAR &SASVAR; 
1'I'l'lIB "AVERAGE V1IlJJB OF &SASVAlt IN DATASET ItSASDSH"; 

'''''' UIEND AVGVAl.1 .. """'" 
ERRORs FU. WOIlt.H.DA'rA clolla nat caxbt. 

1iO'l'E: 'lb.1I BAS 5yBteID stopped proce.sing' thi.a stll!l) beeaus. of errors. 
NO'rB: 'lba PROCBDtJRB MEANS used 0.01 CPU seconds and ]0041.. 

The error message Indicates that the SAS System is looklng 
for a SAS data file named N. How can this be? Lefs run the 
example program again, this time we will specify all three of 
the macro debugging system options. 
2l 
2. 
2. 

" 21 
2. 
29 
JO 
11 

oPl'lONS HPRIlft' SYMBOLGEM' MLOGIIC; 

uw:RO AVGW.LISASDSN',MSV7.R); 
PBOC MEANS DA'1'A=-.sASDSN N MUl!I, 

VAR I'oSASVAR; 
TlTL!: -AVERME VALUE OF f.SASVAR IN DATASS'l' 'SASOSN~ I 

R", 
,HERD AVGVAL, 

32 UvavAL 
MLOOICIAWVALI: Beginning executlCD. 
33 

" HtDGIl'C(AVOVALJ: Parameter SllSDSN baa value 
ICIoOOIC(A\IGVAL): Par .... tar SASVAR baa yelu. 
SYNBOINi:N: Jlacro Variable SASOSN r_olvaa to 
ERROR: Pila WORJ:.N.r:JNrI. does not exbt. 
MPII.IRTIA~I : PROC' NEABS DA'l'luo N H2AN; 
SYMBOr.DD: Macro variable SASVAR rftolvu to 
MPRIB'l'IAVGYMoII wut; 
SYHBOLGE5: Macro variable SASVAR re.olvu: to 
SY!lBOLGER: Haero variable SASDSN' raliolVIJS t.o 
HPRDft'(AVGVAL) : TITLE -AVERAGE VALUE OF IN DA'rASE'l' .; 
MPRDft'(AWY1.L): aWi 

NOTE: '!'he BAS syatlllD atopped. proces.ing this stap baeawla of error •. 
NOmI 'lb.. PROCEDURE MEANS uaad 0.01 CPU see0n48 and. 30041t. 

HLOGIC(AWVlU.): Ending IaX8CUtiOll. 

As we review each step of the execution of the example 
macro, we notice that the currently assigned values for the 
macro variables SASDSN and SASVAR are both null. When 
the macro facility processed the statement, 

PROC KBANS DATA=&:SASDSN N HBAN; 

then, since the macro variable in this statement resolves to 
nLil, the final result which was given to the wordscanner by the 
macro facility was 

PROC KEAHS tIA'l'.b N MEAN; 

That explains the error messege which we received when the 
program originally ran, without specifying the debugging 
options. What was the coding error? The programmer 
invoked the macro without supplying required values for the 
positional parameters. The correct Invocation would have 
been something like UWVAL(PI ..... SALIIS) • 



An Example of a DATA Step Interface Error 

Here is a SAS Log for a program which was intended to 
accomplish a very interesting Idea: 
l2 

" ,. 
PROC MEANS Dll'l'AsPIRYS !MAY; 

CLASS CITY: 
OOTPU'l' OU'l'=COUNTS NIINUX; 

NO'I'BI Tbe data lIat WORX.eOtmTS has 6; Dbservatioll8 and. " variables. 
NO'l'EI Ttl. PROCEDORB KEANS used 0.02 CPU' seconds an4 2982lt. 

35 PROC SOR'l' DA'l'AooCOUN'I'S, 
36 BY DESCENDING NQH; 

RO'I'B: '!'be data •• t WORlt.COUBlS baa: 5 obsm:vatiott/J and. " variable •. 
NOTE: 'l'he PltOCECURE SORT used. 0.01 CPU .ecoDda IIUlI1 l071E. 

37 DA~~, 
38 SET COOHTSI 
39 IP JL =1 'mEN 
'11O 00: 
41 IF CI'rY,.'AUS'l'IN' THEN 00; 
1112 'LET TOPCI'1"I'4.tJSTDI, 
43 !:NO; 
4' £LSI' tF eIn-' DALLAS' 'l'HEN' DO; 
45 'LB'P 'l'OPCI'l'Yo:DALLAS; 
C6 END; 
41 ELSJ: IP CITY.'EI, PASO' THPN DO, 
U 'LET' 'l'Oi'C'I'l'Y-EL PASO; 
419 END; 
50 ELSE IF eIn.'FORT WORTH' 'I'HEN llO; 
51 tL!'r TOPCITY-PORT WOR'l'H; 
52 BND; 
53 ELSE IF CI'rY='HOI1S'l'ON' 'l'HBN DO; 
S4 tidn" TOPCITY=HOUS'1'ON; 
55 END, 
56 BLSB IF CITY .. 'SI!N AN'l'ONIO' "rHEN J)O, 
57 u.B'l' '1'OPCI'l'Y-sJIH lW'l'ONIO; 
58 END: 
59 END: 

NO'rE: nte DATA statUlClt Wled. 0.03 CPO aec:onds and lU5:r:,:. 

60 DATA BIGC'l'Y; 
61 SB'l' FllUIS; 
62 IF CI'l'Y""r.TOPCI'l'Y" I 

NO'I'B: The data set WORlt.BIGCTY baa 1 obaarvations and 5 variabl ••. 
NO'l'E: 'lhe DATA atat-.nt used 0.01 CPU 8econdill and 312SJ:. 

63 PROC: PBIN'l': 
84 TITLE "'l'HB CITY WITH THE MOS'I' FIRMS IS r.'l'OPCITY"; 
65 RUN, 

NOl'E: 7he PRocm:ntZ PRIN'l' printed pa£Je 1. 
HO'l'E: The PROCEDURE PRDrl' Wled 0.01 CPU lIaconds and 3222K. 

The goai of the program was to use a SAS procedure to 
Identify the city which occurs most frequenUy in our SAS data 
set of client companies, and then to use a DATA _NUL~ step 
to create a macro variable whose value is the name of the city 
with the greatest number of clients. Then, the macro variable 
is used as the basis for subsettlng the origlnai dataset, in 
order to create a listing of the companies in the city having the 
largest number of clients. 

Now, a visuai inspection of our example dataset tells us that 
Houston is the city with the largest number of companies. 
However, here is the SAS output file: 

THE cITY WITH 'I'HE MOS'l' FIRMS IS SAN ANro!IIO 

08S '''''''' I."",,,,,, SALES 

5678901 PRE'l'EHD HMIl1FACTURING CO. 3931 SAN Dl'CJRIO 65'02 

For some reason, Instead of resolving to Houston, the macro 
variable TOPCITY seems to have taken San Antonio as its 
vaiue. Now, we could run the program again, this time 
Inserting a PROC PRINT after the PROC SORT, to ensure 
that Houston tums up at the top of the heap, and aiso 
specifying the SYMBOLGEN option, to verify the value of 
TOPCITY. Unfortunately, this approach wouldn't provide us 
with anyadditlonai infonnation. So, what went wrong? Well, 
the fundamental problem is that macro statements cannot be 

controlled by DATA step execution. Here is a portion of the 
SAS Log from a job whlch utilizes a method which correctly 
achieves the desired result: 
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J2 

" 34 

ncx:: Ill!ARS DlL'l'A-FIRMS PAY; 
CLASS CITY: 
0U'rPU'l' OUT"COUlI'l'S N-mJM; 

1tO'rE: 'l'he datil sat WOIIX.cotINTS bas Ii obllervatiOlls and 4. var1abl ... 
ROTE: 'l'h. PROCEDURE MEARS used 0.02 CPU sBOcnds .and 2982K. 

35 PROC SOR'I' DA'I'A=COtnIl'I'S; 
36 BY DESCENDINl NUM, 

HO'rE, 'l'he <lata .et WORlt,COUHrS has Ii oblllH'VatioDS and 4. variablu. 
NOTE, 'l'he PROCEIlURB SORT Wle<i O. OJ. CPU aeconda and. 3 0'71Jt. 

37 DATA BIGC'l'Y1 
38 IF ...1'-"'1 '!HEM 
39 001 
40 SiT COUNTS(ItERAlmoo(CITY-'l'OPCITY') I; 
41 CALL SYMWrI'WPCITY','l"RIMI'l'OPClTYI); 
42 END: 
43 SET FIRMS; 
4. IF CI'lY""l'CIPCITI; 

NOTE. 'I'he data .et WOlUt.BIGCTY baa 3 obaarvatiohS and 9 variahl&!ll. 
:NO'I'B; 'rbe DATA. atatlilllUlnt used. 0.03 cPU ..c:onda and 3162 ... 

45 HOC PRlN'l'; 
46 TITLE ~nIE CITY WITH 'rH! HOST PIRMS IS r.TOPCITY-; 
47 RUN, 

JIO'1'E; 'lbe PROCEElURB PRIm' printed pag. 1-
:NO'rB: The pROCEDURE PRIm" used 0.01 CPU lIacon& IUId 3259K. 

An Example of an Error Involving Special Characters 

Here Is a portion of a SAS Log for a program which failed to 
execute as the programmer intended: 
23 MUleRO SEEK INAMB) I 
24 PROC PRIm' DAV.=FIMS I 
25 WHERE COMPANY .. -&N1.ME·: 
26 'l'I'l'LE "DA'l'A AVAILABLE FOR ~ IN FIRMS DATASET"' I 
21 RtIlIJ; 
28 'MEND SEEIt; 
21 
30 'SBEXI'rHB WDIN COMPANY} 

NOTEI 'l'be P1WCEDURE PRDrl' printllli page 1-
NO'l'EI '1'Il.. PROCEl'.lURB PRIN'l' used 0.02 CPU seeon411 lind 3071K. 

31 tSEEKI'l'OtI's FINANCIAL CORP.) 
32 

Where is the problem? The macro was invoked two times. 
Actually, there was no problem the first time the macro was 
called. The problem was with tha invocation 

'SUlt{TOX'S PIDNC::rAL CORP.) 

In this case, nothing happened - no output, and no error 
messages. Let's run the program again, this time we will 
specify aii three of the debugging options. (Note: Since the 
macro doesn't include any %IF - %THEN - %ELSE logic, we 
shouldn't be overwhelmed by too much MLOGIC output.) 
Here is the SAS Log which would be the result: 
23 

" " " " 18 .. 
30 

" 

hlACRo SEEIt(JWIi); 
PROC PRIN'!' DNrA_FIRM5; 

WHERE COMPANY."CoNi\KE"': 
TI'l'LE "DATA AVAI~ FOR &NAME IN FIRMS DA'l'ASET"' I 

RUH, 
umHD SEEK; 

32 'SDK (THE limN COMPANY) 
MLOGIC[SBEK): Beginning ex~t1on, 
KEaOGIC(SEEX) I Par_tar HMfB lul.- valllll THE "INN COMP1oN'( 
HPRDWISEBK) : PROC PRINT DA'1'A-FlJalS: 
B\'I!BOtoGEN. Macro variable HAME ra!Wlves to THE WIm COMPANY 
I!IPRlN"l'lsemc) I WHBRB COMPANY."THE WINN CCHPANY-; 
SYXBOLGEHI Macro variable KAME resolves to 'I'HE 1fiNN COMPANY 
MPRIN'l'(SEEK) I 'l'I'l'LB "DATA AVAILABLE FOR THE WDlII COMPANY IN 
PIRHS DATASET"; 
lG'RlU'l'(SEEK) I RUN; 

HOTEl The PROCEDURE PRIN'l' printed page 1. 
NO'l'El "rile PROCEDURE PRDrl' Ullad 0.02 CPU saeon4a aDd 3U71K. 

IILOGJ;C (SEiltI; Enc:liDg RKBCUtion. 
MLOGJ;C(SEBK): Begi:rming exacution. 
33 ISEElI'l'OM'S FlHARClAL CORP.) 
34 

The first time the macro executes, everything happens just as 
we might have expected -- MLOGIC, SYMBOLGEN, and 

MPRINT reP9rt the results of the first invocation perfectly. 
However, the second time the macro is invoked, the macro 
facility appears to have paused somehow, and the debugging 
options provide us with no helpful infonnation. We notice that 
the macro seems to have become hung-up before ever really 



getting underway. Actually, realizing this provides us with the 
clue we need. Something must be wrong with the macro 

parameter. The problem Is the apostrophe. The SAS System 
nonnally expects single quotes to appear in pairs. Single 
quotes are customarily used in the SAS language for a 
syntactical purpose which Is different from the ordinary uses of 
an apostrophe In the English language. Here is a fonn of the 

invocation which will work correctly: 
'SEEK (tSTR (TOIA' S FZNANCZAL COJUI.» 

A Macro Dabugglng Strategy 

Here is some general advice which may be helpful in 
debugging SAS programs which utilize the macro facility: 

• First, check to see which SAS system options are In 
operation, particularly those which pertain to the macro 
facility. 

• Carefully examine the SAS Log. Try to figure out where 
the error occurred. Oon't limit your attention to error 
messages - also pay close attention to wamlng 
messages and notes. 

• If you notice that macro variable references seem to be 
resolving to unexpected values, then specify the 
SYMBOLGEN system option. 

• If you suspect that a macro variable has a different 
value than was intended for a particular point in the 
progrem, then use a %PUT statement at that point to 
exhibit the current value. 

• If you need to verify that conditional logic within a macro 
Is working correctly, then specify the MLOGIC system 
option. Be forewamed that this option can generate 
very many lines to your SAS Log. 

• If you suspect that the macro facility is not genereting 
the SAS code which was intended as a result of the 

execution of a macro, then specify the MPRINT system 
option. 

• Don't specity more macro debugging system options 
than you really need for the particuler problem you are 
having. 

Conclusion 

SAS programs which utilize the macro facility frequently 
contain complex programming code which may be difficult to 
debug when not working properly. The SAS System Inciudes 
system options and programming statements which can be 
used to display infonnation In the SAS Log, to locate the 
cause of the error. 

The MPRINT system option is specified to display all of the 
SAS code which Is generated as a final result by the macro 
facility. The SYMBOLGEN system option Is used to show the 
result of every macro variable substitution. The MLOGIC 
system option shows when each statement within a macro 

exacutes. The %PUT statement can be used to print 
messages in the SAS Log regarding the value of a macro 
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variable at a particular location In a macro, or to indicafe the 
attainment of a particular point In the execution of a macro. 
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