
Tianspa1ent Macros 
A Simple Way to Add-in Personalized High Quality Re-Usable SA~ 
Macros in Any Operating System 

Abstract 

By Paul D. McDonald, 
SPIKEware, Inc. 

This paper shows how to take macros that you have written and integrate them direcUy into the 
SAS Software SystemlM so that they look, act, and feel like part of SAS. Included in this paper are 
several macro utilities that allow you to do this. 

Audience 

This paper is written for experienced SAS programmers who are well versed in the SAS Macro 
Language. System Administrators will also find this paper useful as a reference guide to 
integrating site-specific utilities to the SAS Software System. 

Trademarks and Copyright Notices 

The SAS Software System, SAS Maao Language, and other references to SAS products are 
trademarks 01 the SAS Institute, Cary, North Carolina. 

Microsoft and Microsoft W0rd97 are trademarks 01 Microsoft, Inc., Redmond, Washington. 

All SAS source code shown in this paper is property 01 by SPIKEware, Inc. Permission to use, 
copy, and modify is granted to everyone if the original copyright notice and list 01 modifications are 
retained with the code. 

Introduction 

So you have written some "great" macros and you want others at your company to use them. 
They save you time and energy! Unfortunately, when you show them to others, they kind of nod 
their head and go about their way. How do you get people to jump forward? 

• Create SAS Macro Add-Ins (including testing, documentation, etc) 
• Provide Training to all Users on the Add-Ins 
• Encourage users to bring and develop new ideas for SAS Add-Ins 

What is an "Add-In" and how is it useful? 

The term "add-in" is used regularly by Microsoft and is defined as follows by Microsoft Word97 
Help: 
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In this definition, Microsoft is talking about acld-ins for the popular word processing package 
Microsoft W0rd97. However, this definition fits for customized SAS Macros. 

A ''SAS Macro Acld-In" is a macro that has been thoroughly tested and seamlessly integrated into 
the SAS Software System in such a way that it appears to be a part of the original release. Add­
Ins have the '100k" and 'feel" of SAS, as well as a documentation reference that fits with the SAS 
style. 

Example 

Example Overview 

The following example is a report called a ·Slide Chart" This macro is called through invoking a 
SAS Macro called o/oSLiDE as shown in the Program Editor below. 

This macro creates a chart 
showing relative positions of 
values in relation to other 
observations. It is a one-page 
graphical report, similar to 
PROC UNIVARIATE (indeed, 
it uses some of the features of 
this procedure). 

,-,.-,-,,-,.,-"-,,-,,~-,-, -,-------------'-~-~I 

~_' 
I tie I "DeKa I b Area SAS Us..... Gl'O"l'D ; 
t 182: "SaMP I e of a Tran$psrent Mac:I"O III I th Randoll! Data" i 
Iide (data = sUM~ar~. 

ascend = YBrl varZ varS var~ varS verB, 
descend = varT varB verSt 
Id = date) 

The real "magiC" comes in the SAS LOG after the submission of the macro. Notice in the sample 
log that the macro reports how much time the macro used and called the macro by name. The 
copyright notice on this macro 
shows that it is an "add-in" 
and is not part of the original 
SAS Software system. 

In the sample log, notice that 
the NOTE: statement for the 
macro appears just like any 
other NOTE: from a SAS 
procedure or data step. For 
those who work in a color Display Manager, the NOTE: will also match the color of any other 
NOTE: from the SAS System. 

The output for %SLlDE (shown below) is a bit more complex than the average report. Key points 
of interest for the report include the following: 

• Usage of the variable label in the output listing (a description for each variable) 
• Borders for the chart and statistics area 
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• Graphical indicators of relative position of scores (right column of output) 

~Ing Ualuec: .. ., 42.8 49.1 5&.9 AutaMt.lcel1y t.ake$ 8RS lilbels 49.9 
Hnd places 't.ha. into the slot 55.0 ., 8' <1.2.9 so.& S7.2 
Or the; var ,..e I' no I .. , ,. -1. 7 ., T2 -G.6 -2.S -l.a 
Defined In the deccrlptar. t06.S .. .. 93.7 104.0 11&.4 .... , 5&.7 S. 7S 47.3 53.S 60.0 ..... 2.3 2S 3. 1.9 2.S 8.2 

Descendino VoIUflS: 
Thall" ..".lues ere oucaDUIG __ anlng ... 31 4' 5.' •. 5 -3.5 
.. I.,..,. serre Is CDRSidllrad .. , , , 0.' ... ..0.1 
.. .are r~le ,,".,atlt. 1.8 • 3 .. 0.1 2.' I.. 

Example Detail 

The next section covers the creation of a SAS Macro Add-In. The sample source code, or code 
"shell" follows the description of all examples. The steps covered in this section are: 

• Initialization and Reset of the SAS Session for an Add-In 
• Creation of the INFO:, NOTE:, WARNING:, and ERROR: messages 
• Creation of the TIME NOTE: 
• Use the correct BORDERS for the correct operating system 
• Style considerations 
• Cleanup at the end of the add-in 

Initialization and Reset of the SAS Session for an Add"n 

Before the Add-In can run, it must first set up the SAS Session and capture anything in the session 
that the macro will change. This often includes the options NOTESINONOTES. In this case, we 
are not only interested in preserving the options NOTESINONOTES, but the options 
NUMBERINONUMBER, LlNESIZE, and DATEINODATE as well. 

The %SYSFUNC macro function and GETOPTION' function help us retrieve these values for later 
use. The combined features can call the values for each of these 
options and (using a simple %LET = statement) store the result in 
local macro variables. The macro can then change the system 
options for the running of the add-in and re-set the same options to 
the original value at the end of the add-in. This makes the running 
of the macro add-in "transparent" to the user. 

Creation of the INFO:, NOTE:, WARNING:, and ERROR: messages 

Using a simple PUT statement inside of a DATA step creates each of these notes. Begin each 
PUT statement just like the regular statement, with the type of note (in uppercase) followed by a 
colon. One space after the colon, simply code in your message you want displayed. 

1 See Macro FacUity Enhancements for Release S.09Eand ReleaseS.11, ©1996 bySAS Ins1itute, pages 7-13 for a more in­
depth discussion of %SYSFUNC and GETOPTION fealJJres. 
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The PUT 'INFO:' Statement 

The PUT 'INFO:' statement will always write to the log. This is true even if the option MSGLEVEL 
is N (message level set to notes only). If you use INFO: statements, make sure you always want 
them to be seen. 

The PUT 'NOTE:' Statement 

If the options NONOTES is on, then the each data step will only display the last NOTE: from the 
put statements. If there are other PUT statements following the NOTE: put statement, then the 
NOTE: put statement will not appear in the log. For this reason, it is best to have one DATA 
_NULL_ for each NOTE: statement. In display manager, SAS win print the appropriate color for 
each message type. 

The PUT WARNING:' Statement 

This is the simplest statement of this type. There are no restrictions in the SAS System. 

The PUT 'ERROR:' Statement 

This statement win set the automatic variable _ERROR_ equal to 1. However, it will not force the 
SAS System to abend automatically if the OPTIONS ERRORABEND is selected. If the ERROR is 
not "critical," meaning that finding the error means only that the macro will not function properly, it is 
best to use the %GOTO statement (see "Style Considerations: Errors and Invalid ValueS' later in 
this paper). However, if the error is critical to the SAS System, fonow the PUT 'ERROR:' statement 
with an ABORT ABEND sta1ement. 

Creation of TIME NOTE: 

The macro %TSTAMP calculates the start and end time of the macro. When the value of 
MARK=END, the macro continues with the messaging feature 
showing the run time of the macro. 

Essentially, the current TOO (Time of Day) is stored in a macro 
variable at the top of the macro. At the bottom of the macro, the recorded value is compared to the 
current TOO and then the run time can be easily calculated and written to the log using a PUT 
'NOTE:' statement. 

Use the correct BORDERS for the correct operating system 

This is a variation of preserving the system options (as shown above). The use of the 
%SYSFUNC macro function and GET OPTION function allows the macro to find the value of the 
option FORMCHAR. Use the SUBSTR function on the result of O/OSYSFUNC{GETOPTION{)) to 
determine which characters are appropriate for different parts of the output. 

When using this feature, it is always a good idea to include a FORMCHAR= option on the macro 
add-in. This allows for a manual override of the current FORMCHAR= values. Another idea (very 
useful for ASCII systems) is to hard-code these values using the BYTE function to use specific 
values. This, however, should be an option for the user and not the default 
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Style Considerations 

The more that the add-in looks and feels like a SAS procedure or SAS function, the more likely it is 
that more people will use it. This includes matching "style" or "approach" to the add-in from a user 
standpoint. 

Keywords 

Be sure to use the same variable keywords. It is best if these values match not only the add-in 
macros written for the site, but also match the SAS System. Some of these keywords include: 

Input/Output keywords Variable keywords Other Keywords 
• OATA= • VAR= • OPTIONS= 
• OUT= • 10= • LABEL = 
• INFILE= • BY= • FORMCHAR= 
• FILE= • FORMAT = • OBS= 

Messages 

Write the messages to the SAS LOG concisely and in the same style as a SAS Procedure would 
write a similar note. For example, the %TSTAMP macro varies only slightly from a regular 
procedure time stamp. Compare the two statements below: 

NOTE: The PROCEDURE MEANS used 8.08 seconds. 

NOTE: The SPIKEware SAS Macro SLIDE used 20.84 seconds. 

Errors and Invalid Values 

If an invalid value will cause a problem with the SAS session, it must be checked for a valid value. 
If an invalid value is used, the %GOTO statement can be used to skip the rest of the code. It is 
also a good idea to use a conditional PUT 'ERROR:' to inform the user exactly why the macro 
stopped executing. This is a good application of the PUT 'INFO:' statement, as shown below: 

ERROR: Var'iable named _TOP _ i.n dataset WORK.SUMMARY conflicts witt; reserved name. 
ERROR: The macro will stop executing. 
INFO: Suggest renaming variable _TOP_ in dataset WORK.SUMMARY. 
NOTE: The SPIKEware SAS Macf'C SLIDE used 3.04 seconds. 

Cleanup at the end of the Add-ln 

Clean-up is the simplest part of a1J-.-if you have first set up your system to handle the deanup! Use 
PROC DAT ASETS to delete any data sets, data views, and catalogs created by the macro add-in. 
Also, be sure to erase any other external files created by the add-in (you can use the X command 
or other features in the SAS system for this). 
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Installing your macros as "Add-Ins" 

Once you have thoroughly tested and designed macro add-ins, you can install them on the system 
for everyone to use. This is very simple with the SAS AUTOCALL facility and the 
AUTOEXEG.SAS program. Follow these simple steps: 

1) Copy the macros to a file location (read-only preferred) accessible by everyone at your 
company. 

2) Use the AUTOCALL f,dHy in AUTOEXEG.SAS to call the macro library. Be sure to include 
the autocall for SAS Institute macros (usually in ISASROOl) 

3) Define LlBNAME MACRO 'file-specification'tor exdusive use by the utility macros 
4) Define FILENAME GARBAGE 'file-specification'for exdusive use by the utility macros 

filename basemacs 'c:\sas\core\sasmacro' ; 
filename prodmacs 'c:\sas\macros\prodmacs' ; 
filename garbage 'c:\sas\macros\garbage.txt' 
libname macro 'c:\sas\.acros\garbage'; 

options mautosource sasautos=(basemacs prodmacs) mrecall nonotes ; 

data _null_ ; 
put 'NOTE: SPIKEware $AS Macros Package installed (e) 1997 by SPIKEware, Inc.' 

run; 

options notes 

A few words on documentation 

The release of the add-in is not complete until the documentation is complete. Be sure to include 
the following in your documentation: 

1) Matching style to the SAS System documentation (contact The SAS Institute for a copy of The 
SAS Software System Documentation Style Guide) 

2) Include a usage and reference section 
3) Include the original source code 
4) Include references to any macro called by the add-in (if applicable) 
5) Include samples and sample data, if applicable 
6) Consider creating a Miaosoft Help fOe or HTML fDe for PC use (even if on a mainframe, the 

HELP files can work on the PC) or even a SASIAF application 

Conclusion 

You can write the most robust macros in the world, but if no one uses them, you are not really 
increasing value. You may be more efficient, but your colleagues do not enjoy the same features. 
If they do not share in your efficiency and your tools, then you have not truly 'builf' a system and 
made a difference. The scientific method calls for us to ''Observe, theorize, attempt to prove, and 
share your findings with others." 
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The most important part of the scientific method is the last paI1---"'share your findings with others.' 
If you do not communicate with others, you could continue down the "wrong" path forever. 
Communication among your colleagues is the single most important part of the development of 
any process and/or community, whether that group be SAS Programmers, a high school football 
team, boy scout troop, church, city, nation, or family. This communication promotes growth for the 
entire group as well as the individuals within that group. 

Remember to share! 
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Appendix I 
Sample Source Code of a SAS Macro Add-In 

MWSUG '98 Proceedings 

,!;local data ascend descend id var notes date number 1s formchar 

,!;let notes 
'l;let date 
'l;1et number 
'l;let Is 

'l;sysfunc(qetoption(notes, 
= 'l;sysfunc(qetoption(date, 

'l;sysfunc(qetoption(number, 
= 'l;sysfunc(qetoption(ls, 

keyword) ) 
keyword) ) 
keyword) ) 
keyword) ) 

options ls=128 nodate nonumber nonotes msq1eve1=n 

'l;tstamp (name=samp1e, mark=start) 

data .JlU11_ ; 
put 'NOTE: You can put any message you want in here.' 

run ; 

/* OTHER SAS STATEMENTS */ 

'l;tstamp (name=samp1e, mark=end) 

options &notes &ls &date &number 

'l;mend sample 
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Appendixll 
Macro 010 TSTAMP source code 
%*~ .. -------- .. --.------------------------------------ ---------------------------_. 

SOURCE: c:\sas\macros\prodmacs\tstamp.sas 

PURPOSE: This macro is used for start and end time stamps. It is often 
called by other macros and used to mark in the SAS log the run time 
of a macro, although it may be used in open code for recording the 
run tiae of a particular section of SAS code. It is designed to 
make a standard site macro function aor. like a $AS Procedure. 

USAGE: %tstamp (na.e = _na.e_of_section_of_code_to_test_, 
mark = _START_or_END_, 
owner = _OWner_of_.acro_code) 

<required> 
<required> 
<optional> 

VERSION: SAS v6.12 
SYSTEM: Microsoft Windows 95 

DeKalb Area SAS users 
DeKalb, Illinois 

I 
Group I 

I 

Licensed DeKalb Area $AS users Group 
by SPIKEware, Inc. 

SITE: 266 Odlu. Court 
Schau.burg, IL 60194 

/ (847) 79S-0729 
/ Paul_McDonald@msn.com 

I WOOF! (c) 1997 by SPIKEWare, Inc. All rights reserved. 

~acro tstaap (name=, mark=, owner=SPIKEware) /des='Records run time of a section of code' 

%*.---------------------------------------------------. 
I Initialize macro variables and set OPTIONS NONOTES I .. -------------------------------------------------_.-

%global &name ; 
%local .ark hour minute second note notes owner ; 
%let na.. = %upcase(&name) ; 
%let notes = %sysfunc(getoption(notes, keyword» ; 
option nonotes ; 

%* - - - - - - - - - - - - - - p' - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~ • ~ • ~ • ~ ~ ~ ~ ~ ~ - • - - - * 
Condition: &MARK resolves to START, indicating the TOP MARKER 

of the ti.e stamp. Assign DATETIME value to the 
.arker variable. 

%if %upcase(&mark) = START %then %let &na.e = %sysfunc(dateti.e(» 

%*-- •• --.-.--------------------- •• -.-------~---~--~-.-------~-.----* 
Condition: &MARK resolves to END, indicating the BOTTOM MARKER 

of the ti.e stamp. Ca1Gulate the run time of the 
marked section and create messages to the SASLOG. 

*---~-~~-------.------------.-~----------------.------------~-----* 

%else %if %upcase(&mark) = END %then %do 

%*----------------~~-----~---* 
I calcualte run·ti.e values I 
*-----------~-.-------------* 
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call sy.put ( , hour' , 
call sy"put('.inute', 
call sy.put('second', 

run j 

hour(datetile()-&&&naoe)) ; 
linute(datetile()-&&&nale)) ; 
round(second(datetile()-&&&nale), 

~*----------------------------.------------. 
I conditionally create sentence structure I 
*-------------------------_.-------------_. 

%if &hour = 0 %then %let hour = %str() ; 
%else %if &hour = 1 %then %let hour = %str(1 hour 
%else %let hour = %str(%tri.(&hour) hours ) ; 

.01) ) 

%if &minute = 0 and &hour ne %str(l %then %let minute = %str(and 
%else %1f &Iinute = 0 %then %let minute = %str() ; 
%else %1f &Iinute = 1 %then %let linute = %str(1 .inute ) ; 
%else %let linute = %str(%tril(&linute) minutes) 

%let note = NOTE: The &owner SAS Macro &nale used &hour&minute%tri.(&second) seconds. 

%*----------------------------------------------------_.------------------------_. 
I use DATA _NULL_ to print note instead of %PUT. This adds the proper color to I 
I the lessage in the log and latches a standard &AS NOTE. I 
*._----------------------------------------------------------------------------_. 

data _null_ , 
put "&nDte' 

run ; 

%if &owner = SPIKEware %then %dO ; 
data _nu11_ ; 

run 
%end 

%end ; 

put 'NOTE: (C)1997 by SPIKEware, Inc. All Rights Reserved." 

%*------------------------------* 
I condition: INVALID VARIABLE I 
*------------------------------* 

%else %do ; 
data _nu11_ 

put 'WARNING: Invalid input for macro variable &MARK=' '&mark_.' 
put 'WARNING: The .acro TSTAMP will not function properly.' 
put 'INFO: Valid values for &MARK are START or END.' ; 

run 
'IIend ; 

%*---------------------------------------* 
I Reset OPTIONS NOTES to original value I 

option &notes 
%mend tsta.p ; 

%*--------------* 
I end of .aero I 
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Appendix III 
Attemative to O/OSYSFUNC and GETOPTION 

This method works-sort of. It is dependent on the BAS LOG originally writing to the LOG instead 
of to an external file. Since this is nonnally the case, it should not be an issue. If the Log has been 
re-directed to another file, the log will be diverted back to the SAS Log output. The steps are quite 
simple: 

1) Use PROC PRINITO to re-direct the BAS LOG to the file GARBAGE. 
2) Run PROC OPTIONS 
3) Use PROC PRINITOto bring the SAS LOG back to the actual LOG instead of the external file 

GARBAGE. 
4) Use a DATA_NULL_to read in the file and search for the options that you intend to change in 

the add-in. 
5) Use CALL SYMPUT to assign the initial value of the option to a macro variable 
6) Run the remainder of the add-in macro 
7) Re-initialize the options using the macro variable for the option. 

The source code looks something like this: 

%MACRO APPENDIX i 
PROC PRINTTO LOG=GARBAGE NEW i 
RUN j 

PROC OPTIONS i 
RUN j 

PROC PRINTTO LOG=LOG ; 
RUN i 

DATA _NULL_ i 
INFILE GARBAGE 
INPUT ~1 OPTION $7. @ i 
IF UPCASE(OPTION) IN ('NOTES' ,'NONOTES') 
CALL SYMPUT ('NOTES', OPTION) 

RUN i 

OPTIONS NONOTES i 

/* MORE SAS STATEMENTS */ 

OPTIONS &NOTES j 

%MEND APPENDIX i 
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