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Ever get tired of typing the same SAS® code over and
over again? Do you keep writing SAS code for
something trivial and you have to double check your
syntax every time because you're a bad typist? Ever
want a macro to do "what I mean”, not "what I say*
by assuming the least dangerous alternative? Ever
want a macro that was self documenting, one you
didn’t have to go to your file cabinet or a previous
program to find out how, when, and where you can
use it? Ever want a list of macros that are accessible
to you? Ever want to work smarter? You can be
sure your boss isn't concerned with how much code
you write but how quickly the task is completed, One
way to complete tasks quickly is to work "smarter” by
reducing the time to desired resulis. This paper
attempts to explain our version of "working smarter”
by starting your own SASAUTOS autocall library of
frequently used SAS macro programs.

Why start an autocall library?

The veteran SAS user will eventually discover SAS
program code that is used over and over again. The
users logical tendency is to slap %Macro preceding
the code and %Mend after it and move the macro
code 1o the top of the program where it can be called
by the SAS code below it. Several programs later,
the user realizes the same macro code developed
earlier is needed in a new program. At this point the
user can't remember the name of the program where
the macro code resides, so the macro is rewritten,
tested, and copied into the new program. Now wait a
minute, isn’t there a better way to do this?

How many times bave we typed in Proc Print or Proc
Sort into our programs? We'd all be millionaires if
we were getting paid for each Print and Sort we used.
As new users of SAS we knew nothing of the superb
features available in the Print and Sort procedures.
We eventually decided to take advantage of those
features and combine them with the SAS macro
facility to start our own autocal! macro library.

How does a user implement an awotocall library?
In a MS® Windows environment the following

statement 1is inserted near the top of the program so
the autocall library is immediately available to your

program. See the SAS Guide to Macro Processing for
the syntax used in other operating systems.

Options mautcscurce sasautos='c:\sasautos’' ;

The statement identifies where to look for the
autocall source library. Each macro definition is a
separate file in the directory. The macro name must
match the filename with a SAS extension. For
example:

Directory of C:\SASAUTOS

QP SAS
QTITLE SAS
QSORT SAS
GETAGE SAS
QPTO SAS
QHELP SAS

Another way the autocall library can be setup in the
MS Windows environment is to identify the autocall
library in the C: \SAS\CONFIG.SAS :

-SASAUTOS (c:\sasautos)
To concatenate more than one autocall library:

Options mautosource sasautes=('c:\sasautos',
‘e:\mdbautos'} ;
OR
-SASAUTOS (c:\mdbautos
¢:\sasautos)

By default the system option MAUTOSOURCE is
active, meaning any macro in the autocall library can
be called during the current SAS session.

We have provided several examples using the
following sequence:

1) Actual SAS macro code

2) SAS code with macro calls to Step 1 macro.
3) Output generated by Step 2.

4) SASLOG output generated by Step 2.

%QP( ) or Quick Print macro using the Print
procedure QP.SAS from the SASAUTOS directory:

¥Macro QP(dsn,vars=, fmtas,wheres,byvargas, idss,optionss=,
pagebyss=, sunbyss, pumss) ;
¥if &den= AND (&syslasts _NULL_ OR &syslast= )%Then
%¥let dsn=HELP;
%¥Blse ¥If &dsn= ‘Then tlet dsnm&syslast ;
*1f &dsn“=? AND tUpcase(&dsn)“=HELP kThen ¥Do ;

®roc Print Datas=&dsn koprions ;
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LIf gwhere™s %Then Whare (&Where) istr(:);
&If svars's= %Then Var avars %str(;);

$If mids*s sThen Id &ids %¥stri;);

¢If shyvars*= ¥Then By kbyvars %str(;);

$£If spagebys™s %Then pageby apagebys ¥str(;);
{394 uumhxs“- tThen sumby &sumbys $8ty(;);
¥If ssums’= tThen gum &sums ¥str(;);
LIf &fmes”s tThen format &fmts ¥stri;);

Title2 *&dsn* ;

tPut >»»>> &dsn OUTEFUT USING PROC FRINT <<« ;
%$Bnd ;

$Mend ;

Quick Print Macro Call Example:

m;::g::::m; ht=74; wt=205; dobu11JUNG0"D; males); femaleeD;
ou;z:zel;ltall; ht=71; wtal98; doba"0lJANS7'D; malesl; female=0;
m;::ie;tdz; hteS4; wtall8; dobw"21SEP62'D; wmales(; femalewl;
m&el.hl:-'HBIGﬂT {IN)* wt='WEIGHT (LBS)' dob='DATE OF BIRTH'
!

Rur ;

SOPD
Titled *QUICK PRINT EXAMPLE #i" ;
run ;

0P {varsaht wt dob male female, symssmale female,

optionsshocbs label, idsspatient, fmtsedob date?7. patient 23.) ;
Titlel *“QUICK PRINT RXAMPLE #2% ;

an ;

Y0P {sums=£female, vheresfemales=l,
optione=nocbhs label, fmcssdob dau? patient 23.) ;
Titled *QUICK PRINT EXAMPLE #

un ;

QP (byvarsedescending male, varsepatient Nt wt dob,ids=male,
¢ptions=ncobs label, fmts=dob date7. patiéat z3.) ;

Title3 “QUICK PRINT EXAMPLE #4" ;

un ;

Quick Print Example Output:

WORX.ONE
QUICK FRINT EXAMPLE #1

[s): 1 PATIENT HT WT DOB MALE FEMALE
1 10 74 205 162 1 0
2 11 71 198 ~1095 1 ]
3 12 54 118 994 0 1
WORK . ONE
QUICK PRINT EXAMPLE #2
BEIGET WEIGHT DATE OF
PATIENT (IN) (LBS) BIRTH MALE FEMALE
010 74 208 11JUNGO 1 ]
011 73 158 Q1JANS? 1 [}
012 113 118 215EP&2 0 1
L1111} aANEEEE
2
WORK.ONE
QUICK PRINT BXAMPLE #3
HEIGET WEIGHT DATE OF
PATIENT {I) (LBS) BIRTH MALE FEMALE
012 54 118 21SEP62 1] 1
L 11 & 1]
WORK . ONE
QUICK PRINT EXAMPLE #4
HEIGHT WEISHT DATE QF
MALE PATIENT (IN} (LBS}) HBYRTH
1 o910 T4 205 11JUNGD
0ll 71 198 QLIANS?
0 012 54 118 21SEP&2
Quick Print Example Log:

303 Data One ; -

304 patient=10; hte74; wt=205; dob="1lJUNS0"D; malesl;
femalesd; OQutput ;

305 patient=li; hte7l; wt«=198; dob="0LJANS7"D; male=l;
female=0; Cutput ;

306 patient=l2; hte54; wt=11§; doba"21SEP62*D; males0;

famale=l; Cutput

o7 Label m:-'HEIGIﬂ‘ {IN)* WEn'WEIGHT (LES)' doba'DATE OF
BIRTH' ;

308 Run ;

WOTE: The data set WORK.ONE has 3 observations and ¢ variables.
NOTE: The DATA statement used 0.6 seconds.

305 ¥0P() ;
MERINT(QP):  PROC PRINT DATA=WORK.ONB ;
MPRINT(QP): TITLE2 *WORK.ONE" ;

255> WORK.ONE OUTSUT USING PROC PRINT cce
310 Title3 ~QUICK PRINT EXAMPLE #1* ;

311 run ;
NOTE: The PROCEDURE PRINT used 0.18 seconds.

312 wQP(varssht wt dob male femaie,sumsemale female.
313 options=noobs label,idswpatient, futsedob date7. patient

23.} ;
MPRINT(OP): PROC PRINT DATA~WORK.CNE NCOBS LAEEL ;
MPRINT{OP): VAR HT WT Doa MALE FEMALE ;

MPRINT{OR) : ID PATIENT ;

MPRINT{QP) : SUM MALE FBMALE

MERINT{QP) : FORMAT DOB DATE? PATIBNT 23. ;
MFRINT({OP): TITLE2 "WORK.ONE®

>>5» WORK.ONE OOTPUT USING PROC PRIN'I‘ <2<
314 Title3 "QUICK PRINT EXAMPLE #2% ;
31§ run ;

NOTE: The PROCEDURE PRINT used ¢.22 seconds.

316 ¥0F(sums=female,wherssfemalesl,

317 opticneenoobs label,fmts=dob date?. patient z3.} :
MPRINT(QOP) : PROC PRINY? DATA=WORK.ONE NOOBS LABEL :
MPRINT(QP): WHERE (PEMALEw=1) ;

MPRINT(QP): SUM PEMALE ;

MPRINT(QP): FORMAT DOB DATE7. PATIENT Z3. ;
MPRINT(QP): TITLE2 "WORK.ONE" ;

»»>> WORK.ONE OUTPUT USING PROC PRINT c<ce

318 Titled "QUICK PRINT EXAMPLE #3" ;

31% run ;

KOTE: The PROCEDURE PRINT used 0.22 geconds,
320 %QP(byvars=descending male,varsspatient ht wt

dob, idsemale,
321 optionss=noobe label, futssdob date7. patient z3 ) i

MPRINT(QP) : PROC PRINT DATA=WORK.ONE NOOBS LABEL
MPRINT (QP) : VAR PATIENT HT WT DOB ;

MPRINT(QP) : ID MALE ;

MDPRINT(QP) : BY DESCENDING MALE ;

MPRINT(QP) : FORMAT DOEB DATE?. PRTIBNT 23. ;
MPRINT{(QP} : TITLEZ "WORK.ONB" ;

>»>> WORK.ONE OUTPUT USIMG PROC PRINT <<
322 Ticle3 "QUICK PRINT EXAMPLE #4% ;
323 zun ;

NOTE: Tha FROCEDUERE PRINT used (.27 seconds.

%QSORT or Quick Sort macro using the Sort
procedure QSORT.SAS, see also QTITLE.SAS,
QPTO.SAS, and GETAGE.SAS from the
SASAUTOS directory:

$Macro QSORT(byvars=,in=, cuts,varss,renames,wheres, options=) ;

¥It Ehyvaru = §Then %Do ;
$If &in"» OR &syslast”s NULL_ $Then tDo ;
$If tScan(ein,2)"= AND Eout = 3Then %let oute¥Scan(&in,2) :
LIf &ine AND &Syslast™s YThen %let insisyslast ;
$If souts t‘m&n %lec cut=gin ;
*If &rename”« ¥Then %tlec (& )
$If awhers“s YThen Proc Sort Da:a-ﬁin(ﬂhez‘e-(&uhere)) :
$Else Proc Sort Datae&in ;
$If kout"= kThen out=&out ;
$Else ¥If m:-&lyslaa: ¥Then Oute=&syslasc ;
*IEf (&vars“= CR &rename”=) AND goptions= ¥Then {Keap=Ebyvars
&vars Lrename) ;
tElve ¥If Loptions™a ﬂ‘hea (nep-ibyvan &Tenamal ;
soptions ; By &byvars Run
2End ;
%End ;
¥Mend ;

¥Macro QTitle(clients,drugs, protocols=, programa) ;
/Qttq’[m'wttitiii*fﬁﬁtiﬁitiiti]‘it]e ﬂea“:ttttt-ttt-.*ttii/
¥If &client NE ? AND &drug NE ? AND &program ME ? AND
¥Upcase (kclient) NE HELP AND ¥Upcase (sdrug) NE HELP AND
$Upcase {iprotocol) NE HELF AND YUpcase(&program) NE HELP
¥Then 3o ;

Title ; Footnote ;
Pata _Null  ;

Length Headl $132 ;

$1f Ssdrugs AND &protocols AND &program= ¥Then HEADls "gclient®
¥str(;);
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$Else %If &drug NB

Haadis"&client
$If aprotocel NE &Then
&drug PROTOCOL aprotocol* $stri;) ;
AND &pr 1 NE %Then
&drug

¥Then
&drug" ¥str{;) ;

Haadls"&olient

$If iprog NE
Headle®sclient PROTOCOL &protocol®||
" &sysdate / PGM:

sprogram. .SAS* kstrl;)

4Elge YIf &program NE AND ﬁx:cccl.- $Then

Headlu"kclient Epro:ocol LIR]
»

&sysdate / PGM
sprogram. .SAS* kstri{;) ;
Headl= HEAD1||REPEAT(* *,132-1LEMGTH(Trim(EEAD1)}) ;
Call Symput ('EEADLI',HERD1} ;

Run ;
Titlel "gheadl® :
End

{Else Do

tFUT = Q’I‘ITLB MACRO DEFINITION, BY M.BODENSTAB. 1994 =
tg QTITLE {CLIBNT =, DRUG=, PROTOCOLs= , PROGRAM=} ——
£ H

tMand ;

tMacre QPTC(print, loge,optionss) ;
$If sprints $Then Do ;

Proc Printto ; Run
tPut »>>>» ALL OI.'ITP‘UT ROUTED TCO DEFAULT STANDARD OUTPUT <c< ;
TEnd

$Blse YIf &print“=? AND tUpcase(&pxint)”“sHELP ¥Then ¥Da ;

Proc ?ti.ntto
$If &print“=s ¥Then Printe&print ;
$1f &log“- tThen Loge&log ;
tIf &opemns = %Then koptions ;
Run
tPut >>>= PRINT OUTPUTa> &PRINT, LOG OUTPUTa>» &l0G, OPTIONS=»
&OPTIONS << ;
%End ;
t!dsnd H

YMacre Geta\ge(vdnr.e hdate,cutagel :
YIf svdate™s AND gbdate™s AND &Gvdate“w? %Then ¥Do ;

gouragesINT (INTCK( 'month', sbdate, &vdate) /12) ;
if (month(&bdate)smonth{fivdate) and day{sbdate}sday(&vdate})
chen &curagesiacurage-1;

%End ;

tElse tDo ;'

‘pu: LR L L L2222l sl lhsesdd B

$PUt *** WA RN I NG »*r 3 SAS DATE IS REQUIRED, ABORTED!! ;
‘w: SRR TR R AT TR TR E TS :
$Put . i

lPut GETAGE(SAS VISIT DATE,SAS DATE OF BIRTH, AGE) ;

Pyl YeRreakErevRNSTEERETY o

ls‘mlouit | ]
¥End ;
t!&end :

Quick Sort, Quick Title, Quick Printto, and
GETAGE Macro Call Example:

Filename PGM_LST *C:\WEWIN\DOC\PGM_ NAME.LST" ;
tQTitle (cliant=SPONSOR NAME, progrm-m NAMB) ;

$0PTO(PGM_LST, optionssNew) ;

Data Two{Dropetoda;

langth patient h: wt dob male female 8 ;
Input patient ht wc dob date?. male female
today«* 25MAYIS'D
$Getage{coday, doh. }

Label hta='EBIGET lnﬂ ' -t-'nsrcrrr (LBS)* dobs'DATE OF BIRTH';
Caxds ;

10 74 205 1LJUN6D
11 71 198 01JANS7
12 54 118 218BP62
13 56 143 20JU149
13 56 145 20JUL4S
14 59 131 ClJANS?
Run 7

s(Sort (byvarss=descending age) ;
¥0OP {optione=noobs , fmtaspatient z3.) ;

Titleld "QUICK SDRT EXAMFLE #¥i" ;
ren

v<=e Route cutput to a file ;

[-X-X-N-3 04
HpHROo

iqson(byvars-age uhere-age::ls varsspatient male female,

ient.

QP (op! bs, fmts=patno z3.} ;
Til:le3 'QU!CK SDRT EXAMELE #2% ;
un ;

31Qsort (byvarsspatnc age male female,opticns»nodupkey) ;

1QP(options=nacksg, fmtsepatno 23.) ;
Title3 *QUICK SCRT EXAMPLE #1% ;

run ;

¥ORTOD vcux Close output file reset to default output :

Quick Sort, Quick Title, Quick Printto, and
GETAGE Example Output;

SPONSOR NAME
WORK. TWO
QUICK SORT EXAMPLE #1

31MAY9S / BGM: PGM_NAME.SAS

PATIENT HT WT DOB MALE FEMALE RGE
013 S6 149 -3817 a 1 15
013 56 149 -3817 o 1 45
011 71 198 =1095 1 [} 38
014 59 131 =1095 o 1 2B
oo 74 205 162 1 a a4
01z S4 118 294 0 1 az

SPONSOR MAME

WORK . THO

QUICK SORT EXAMPLE #2

DATNO MALE FEMALE AGE

3LMAYSS / PGM: PGM_KFAME.SAS

011 1 0 38
014 0 1 g
013 0 1 45
013 0 1 45

SPONSOR HAME
WORK. TWO
QUICK SORT BXAMPLE #3

31MAYOS / PGM: PGM_NAME.SAS

PATNO MALE FEMALE AGE

011 1 o 38
013 0 1 45
014 0 1 38

Quick Sort, Quick Title, Quick Printto, and
GETAGE Example Log:

2522 Filename PGM_LST "C:\WPNIN\DOC\PGM_NAME.LST" ;
2523  $QTitle(client=SPONSOR NAME, programsBGM_MAME) ;

MPRINT(QTITLE}): TITLE ;

MPRINT(QTITLE}: FOOTNOTE ;

MPRINT(QTITLE): DATA mn.:. ;

MPRINT(QTITLE): LENGTE HEADI §$232 ;

MPRINT (CTITLE): ;

MPRINT({QTTITLE): HEAD1="SPONSOR HAME =i
. 31MRY9S / PGM: PGM_NAME.SAS" ;
MPRINT(QTITLE): HEADI= HEAD1| |REPEAT("

*,132-LENGTH (TRIM(HEAD2}}} ;

MPRINT(QTITLE): CALL SYMPUT('HEAD1',HEAD1) ;

MPRINT {QTITLE): RUN ;

NOTR: The DATA atatement used 0.27 seconds.
MPRINT {QTITLE) : TITLEL “"SPONSOR NAME
31MAY9S / PGM: PGM_NAMRE.SAS
L

2524 Yesxmswwsssssesse;

2525  SQPTO(PGM Ls‘r,opr_ions-neul ; *<w= ROUTE OUCpUt to a

file ;
MPRINT (QPTO) : PROC PRINTTO PRINT#PGM_LST NEW ;
MPRINT (QPTO) : RON ;

KOTE: The PROCEDURE PRINTTO used 0.11 seconds.

»>»a> PRINT OUTEUT=> PGM_LST, LOG OUTPUT=> , OPTIONS=» Hew <z<
2526 Data Twe(Drop=today) :

2527 langth patient ht wt dob male female 8 ;

2528 Input patient ht wt dob date?. male female ;

2525 todays'2SMAYSS'D ;

2530  ¥Getage (today,dcb, age}
MBERINT (GETAGE} : mg.:mumc'm:n' DOB, TODAY) /123 ;
MPRINT (GETRGE) : IP (MONTH{DOB) «MONTH(TCDAY) AND

DAY (DOB) >DAY (TODAY) ) THEN AGE=AGE-1;

2531 Label ht'HRIGET (IN)' wCe'WBIGHT {LBS)' dob='DATE OF
BIRTH' ;

2532 Caras ;

NOTE: The data set WORK.TWO has € observations and 7 variables.
NOTE: The DATA statement used 0.66 seconds.

2539 Run ;

2540 %QSort (byvara-desoend age)

MERINT {OSORT) : PROC SORT DATA:WOR.K TWO QUT=WORK.TWO
MPRINT {QSORT) : BY DESCENDING AGE ;

MPRINT (QSORT): RUN ;

ROTEB: The data set WORK.TWO has 6 observations and 7 variables.
NOTE: The PROCEDURE SORT used 0.3% seconds.

2541 %QP{cptions=noobs, fmts=patient z3.) ;
MPRINT(QP) : PROC PRINT DATA-WORK.TWO NOCBS ;
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MPRINT(QP) : FORMAT PATIENT Z3. :
MPRINT(QP}:  TITLE2 "WORK.TWO" ;

»>»>» WORK.TWO OUTPUT USING PROC PRINT <<«
2542 Titlel “QUICK SORT EXAMPLE H#1® ;
2543 run ;

NOTE: The PROCEDURE PRINT used 0.17 seconds.

2544 %gsort (byvarssage, wh 35, va ient male

female, rename=patisntspatno) ;

MPRINT (QSORT) : PROC SORT DATA=WORK.TWO (WHEREs (AGE»35) )
QUT=WORK.TWO (KEEP-AGE PATIENT MALE FEMALE
RENAME« (PATIENT=PATNO})

MPRINT(QSORT) : BY AGE ;
MPRINT(QSCRT}: RUN ;

NOTE: The data set WORK.TWO has & cbservations and ¢ variables.

NOTE: The PROCEDURE SORT used ¢.48 seconds.

2845 XQP{options=noobs,fmts=patac z3.) ; .
MPRINT(QP):  PROC PR WORK .TWO NOOBS :
MPRINT(QP) :  PORMAT PATNO 23, ;

MPRINT(QP):  TITLEZ *WORK.TWO" ;

»>3>»> WORK.IWO OUTPUT USING PROC pnnn- <<

2546 Title3 "QUICK SCRT EXRMPLE #2"

2547 zxun ;

NOTE: The PROCEDURE PRINT ueed 0.16 seconds.
2548 ¥gsort (byvars=patno age male female,options=nodupkey) ;

MEPRINT(QSORT) :  PROC SORT DATA-WORK. ’.I'WO OUT«WORK . TWO
(KEEP=PATNG AGE MALE FEMALE ) NOCDUPKEY ;

MPRINT(QSORT) :  BY DATNO AGE MALE F‘BMALE
MPRINT(QSORT): RUN ;
NOTE: 1 cbservaciong with duplicate key values were deleted,

No‘l'li The data set WORK.TWO has 3 cbservations ard 4 variables.

HOTE: The PROCEDURE SORT used 0.44 seconds.

254% %QP{opti bs, fmt z3.}
MPRINT (QP) : FROC PRIHT DATA=WORK . TWO ROOBS H
MPRINT [QP) : FORMAT PATNO 23. ;

MPRINT(OP}:  TITLE2Z "WORK.TWO" ;

>>»> WORK.TWO QUTBUT USING PROC PRINT <<<
2580 Title3 “QUICK SORT BXAMPLE #3" ;

2851 un ;

NOTE: The PROCEDURE PRINT used 90.17 seconds.

2552 ftmaszsssssemamms;

2553  ¥QPTC(} ; *e¢n= Close output file reset to defaul:r
output ;

MPRINT(QOPTO) :  PROC PRINTTO ;

MPRINT(QPTO): RUN ;

NOTE: The PROCEDURE PRINTTC used 0.05 seconds.
»>>»» ALL QUTPUT ROUTED TO DEFAULT STANDARD QUTEUT «x«

How does a user document an autocall library?

In order for more than one user to get the full benefit
of a macro in an autocall library it needs to be
documented throughly. The documentation alsc needs
to be accessible and easy to read. Below is our
attempt to provide online documentation for the QP
and QSORT macros.

%QP( ) or Quick Print macro with self-
documenting features.

tMacro QP(fllename,varss,fmtss, wheras, byvarss, ids=, cptionss,
pagebys=, sumbyss, sumss) ;

if Efilename= AND (&Syslaste NULL _OR &SySlaste ) tThen klet
ilename«HELP ;
%Blee AIf afilename= VThen Slet filename=LSySlasc ;

%Iif kfilename”=? AND SUpcase{kfilename)”«HELP tThen Do ;
Proc Print Da:a-&!ilenlme &options ;

tIf &where = Then Where (aWhere) sseris)y

SIf Lvars = t'rhen var &vars Y¥stri;};

SIE &idg“= AThen Id side %¥str(;);

$If &byvars™= AThen By sbyvars ¥stri;};

%If &pagebys“= %Then pageby &pagebys tstr{;};
It numbxs‘- YThen sumby &sumbys ¥stri:;};
$If Keums = VThen sum &sums ¥atr(;);
$If Himts"s tThen format &fmts ¥str(:):

Title2 "&filename® ;
fPut »>s> &filename OUTPUT USING PROC PRINT <<« ;

APut OPTIONS=, PAGEBYS=, SUMBYSa, SUMSs) :

%Put =sALL PARAMETERS ARE OPTICNAL. THE FRST PARAMETER (DATASET
%Put aNAME), IF SPECIFIED, MUST COME BEFCRE ANY OTHR FARAMETER;
%Put «IN THE LIST ABOVE. ORDER IS NOT IMPORTANT FOR THE OTHER ;
¥Put «= PARAMETERS. REMEMBER TO INCLUDE THE PERCENT SIGN IN
FRONT=;
$Put s=x OF THE QP() MACRO CALL Exmzwew
¥Put ==>QP({) BY ITSELF, IS JUST LIKE SAYING ===y PROC PRINT ==;

$Put >ONLINE HELP CAN BEZ SENT TO YOUR SASLOG WITE THE FOLLOWNG:
\Dut >MACRO CALLS. NOTE: THIS WILL STOP YOUR SAS PGM EXECUTTON.
—ae)

Sbut ==>0P(?) OR QP(HRLZ) =——

VPUC wex DEFINITION FOR PARAMETERS 1-10 FOLLOWS messzmsssexmss;
SPut =e (1) DATASET NAME IS ANY PERMANENT OR WORK SAS DATASET.s;
YPut == THIS IS A POSITIONAL PARAMETER AND MUST BE THE FIRST ;
YPut »= PARAMBRTER SPECIFIED IN THE MACRO QALL. w——
:m: w=>QP (DEMO) OR QP (PROTOCOL.DEMO) OR QP (mAaCTOVET. .DEMO) wum;
Pur amanu :
tPut ==(2j VARS= IS JUST LIKE SPECTFYTNG VARIABLES IN A VAR
STATEMENT=;
YPut ==>0P (DEMO,VARS2aINV PT DRUG SEX AGE) assmasssubsumsansesmx;

§Put »(3) FMTSs IS JUST LIXE SPECIFYING FORMATS FOR ANY VARS -:
tPuL ==>QP (DEMO, VARS=INV PT DRUG, FMTSDRUG DRG. INV PT 23.) au=;

- V
kPuc -H) WHER2= IZ JUST LIKE SPECIFYING A WHERE STATEMENT POR.
SPut = SUBSETTING DATA. -xa
:Pul: -->QPIDBHO WHERE«DRUG CONTAINS "ASPR", PMTS=DRUG 3SDRG.) --.

Puc [y

tPut ==(5) BYVARSa IS JUST LIKE SPECTFYING A BY STATEMENT WHEN
SPUL == DATA 1S EXPECTED TO BE IN SORTED ORDER. il
ABULC wx>QP (DEMO, NHEREDRUG CONTAINS *ASPR", BYVARS~INV PT AGE)=:
tPuc '™ re—
SPuL w=(6) IDS= IS JUST LIKE SPECIFYING AN ID STATEMENT. wus;
SFut = ALL OBSERVATIONS WILL BEGIN WITH THE VARS SPECIFIED INs;

APUL w= THE ID STATEMENT EVEN IF THE OBSERVATION WRAPS TOsx;
LPut == ANOTHER LIH‘E/PIGE e
&PuC ==3QP (DEMO, NHHEREeDISP" 23, BYVARS=INV PT AGR, IDS«INV BT AGE
tPut =

SPat =(7) OPFTIONS= JUST LIKE SPECIFYING OPTIONS POR PROC PRINT;
£Puk = INCLUDING LABEL(DISPLY LABELS), N(N=APTER BY GROUPS) ==;
tPut = DOUBLE(DBLE SPACING), NOOBS, ROUND, UNIFORM. & SPLIT=. ;
%Put == ANOTHER L‘IHB/P&GB —
::t ==3QP (DEMO, WHERE=DISP* a3, BYVARS«DRUG, OPTIONS=N DOUBLE) -xla
13 i
tPut =={8) PAGEBYS= IS LIKE SPECIFYING A PAGEBY STATEMENT. ==x=;
%Put == EEGINS PRINTING A NEW PAGE WHENEVER THE VALUE OF THE ;
SPut = SPECIFIED BY VARIABLE CHANGES. SEE MANUAL FOR MORE INFO;
SPut ==>QP (DEMO, WHERE=DISP" =3, BYVARS=DRUG, PAGEBYS=DRUG) s=mm=m;

£Put =={%)SUMBYSe IS LIKE SPECIFYING A SUMBY STATEMENT. PRINTS
SUBTOTALS FOR THE SPECIPIED BY VARIABLE WHENEVER ITS
YPut == VALUE CHANGES. SEE MANUAL POR MCRE INFC. ---.
¥Fut ==aQP(QUTLIERE, BYVARS=LAB LOWS HIGHS, SUMBYSwLAE) =ssms=mm;

—ma;
tFut (10)}5UMS= IS LIKE SPECIFYING A SUM STATEMENT. PRINTSTOTLS;
tPut == FOR THE SPECIFIED VARIABLES. SEE MANUAL FOR INFO.=;
tPut «uxQF(QUTLIERS, BYVARS=LAE LOWS HIGHS,SUMSsLOWS HIGHS) wem;
IPut =a> END QF QP EELP i
:S::(Quit;l H

SMend ;

The following macro calls can be used to print
autocall macro documentation to the SASLOG.

Quick Print call for online help:
¥OP( ) or %QP{ Help )

Quick Print online documentation printed to your
SASLOG:

=ms QP MACRO DEFINITION, EY M.BODENSTAB, 1994 a«QUICK PRINTmwm=

QP (DATASET NAME, VARSw, FMTSs, WEEREw, BYVARSs, [DS=,OPTIONS=,
PAGEBYSw, SUMBYSw, SUMSw)

anw ALL PARAMETERS ARE OPTIONAL. THE FIRST PARAMETER (DATASET =
=aw NAME), IF SFECIFIED, MUST COME BEFORE ANY OTHER PARAMETER =
wna I§ THE LIST ABOVE. ORDER 1€ NOT IMPORTANT FOR THE OTHER
=== PARAMETERS. REMBMBER TO INCLUDE THE PERCENT SIGN IN ,RONT
=== OF THE QP() MACRO CALL FrrTTs
-->QP” BY ITSBLF, IS JH'ST LIKE SAYING w=x> PROC PRINTamzusussze

-->OHLIHB mP CAN BE SENT TC YOUR SASLOG WITH THE FOLLOWING se
==>MACRO CALLS. NOTE: THIS WILL STOP YOUR SAS PGM EXECUTICN. ==

tEnd ; ==3>QP{?}) OR QP (HELP} T
tElse Do ; ~ws DRPINITION POR FARAMETERS 1-10 FOLLOWS
%Pu: = QP MACRC DEFINITION, BY M. BODENSTAR, 1994 ==QUICK PRINT: ==(1) DATASET NAME IS ANY PERMANENT OR WORK SAS DATASET. wnw
£Pu mmunmessnas; == THIS IS A POSITIONAL PARAMETER AND MUST BE THE FIRST was
%Pu: GP (DATASET NAME, VARS=, PMTS=, WHERE=, DYVARSa IDS- H - PARAMETER SPECIFIED IN THE MACRD CALL. Py
. \ .
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«=>QP (DEMO) OR QP (PROTOCOL.DEMO} OR QF (macrovar..DEMO) ssssswaws

«=(2) VARSs I§ JUST LIKE SPECIFYING VARIABLES IN A VAR STATMENT
*>>0P (DEMO, VARS=INV PT DRIG SEX AGE)

«=(3) FMTS= IS§ JUST LIKE SPECIFYING PORMATS FOR ANY VMIA.BLES -
»=>0P (DEMO, VARS«INV PT DRUG, FMTS=DRUG DRG. INV PT 23.)sssssssns

--“) WHEREa IS JUST LIKE SPECIFYING A WHERE STATEMENT FCR ==
SUBSETTING DATR. LT
--:QP(DBMO,HH!RE-DEHG CONTAINS “ASERY,PMTS=DRUG $DRG.}usssvewns

m=(5) BYVARS= IS JUST LIKE SPECIFYING A BY STATEMENT WHEN =
»a DATA IS EXPECTED TO BE IN SORTED ORDER. ===
=x30P (DEMO, WHERE=DRUG CONTAINS “ASPRY,BYVARS<INV PT AGE) mumuunn

=={6) IDS= IS JUST LIKE SPECIFYING AN ID STATEMENT. Ll

ALL OBSERVATIONS WILL BEGIN WITH THE VARS SPBCIFIE IN ==

= THEE ID STATEMENT EVEN IF THE OBSERVATION WRAPS TO Ll
ANOTHER LIHB/‘PMB

-->QP(DBMO WHERE=DISP" =3, BYVARS«INV FT AGE, IDS=INV PT J\GB)-----

=={7) OPTIONS= IS JUST LIKE SPECIFYING OPTIONS FOR PROC PRINT.s

== INCLUDING LABEL(DISPLY LABELS), N{N«AFTER BY GROUPS), =

= DOUBLE (DOUBLE SPM!W). NOOBS, ROUND, UNIFCRM, & SPLIT
ANOTHER LINE/PAGI

.->QPIDEMO WHERE=DISF" -3 BYVARS=DRUG, OPTIONSeN DOUSLE) azsssnsss

=={B8) PAGEBYS= IS LIKE SPECIFYING R PAGEBY STATEMENT. (1]
- BEGINS PRINTING A NEW PAGE WHENEVER THE VALUE CF THE ===
- SPECIFIED BY VARIABLE CHANGES. SEE MANUAL FOR MOREINFO.s
== >0P (DEMO, WHERE=DISP* =3, BYVARS=DRUG, PAGERYS=DRUG) anasaassnnsus

=={9) SUMBYS= IS IIKE SPECIFYING A SUMBY STATEMENT. FPRINTS ==m
Ll SUBTOTALS FOR THE SPFECIFIED BY VARIABLE WHENEVER ITE =ss

VALUR CHANGES, SEE MANUAL FOR MORE INFO. mms
--:-QPIOUTLIB'RS BYVARSalAB LOWS EIGES,SUMBYS=LAB)ssxszasssssazss

== [10)S0UMS= IS LIKE SPECIFYING R SUM STATEMENT.
L1 FOR THE SPECIFIED VARIABLES. SEE MANUAL FOR MORE INFO.m=
==5>0P (QUTLIERS, BYVARSaLAE LOWS EHIGHS, SUMS=LOWS HIGHS)=zssssssws
== END OF QP HELP [T

%QSORT( ) or Quick Sort macro with self-
documenting features.

¥Macro QSORT (byvarss, ins, cuts,varss,renames=,wheres,optionss) ;

§If &byvlrs =? AND tUpcase{&byvars)“«HELP tThen iDa ;
VIE &bwars = ¥Then tDo :
N¥If &in“= OR &sysl.au . msu. ¥Then Do ;
%I1f ¥Scan(&in,2)“e AND Tout = ¥Then tlet out=tScan(kin,2) ;
%1f &ine AND &syslast®= Y¥Then tlet insksyslast ;
%1f sout= t'rhen tlet outweiin ;
E3 ¢4 &z'ename « tThen klet x (&
¥If 4where™s ¥Then Proc Sort Da:a-ain(Wheze-(wmnH B
¥Else Proc Sort Datasiin ;
3If sout*« ¥Then oubtsiout ;
¥Else ¥If mt-mslast $Then Out=&syslast ;
$If (&vars™e OR &:ename “m) AND &optiong= t'n:Qn {Keepesbyvars
&vars Lrename)
%Else $If Loptions” « ¥Then (Xeep-&byvars &rename) ;
&epu.cns ; By &byvars ; Run

tElse Do ;
tPut ;

*Put ) :
%Put *+* W ARNTI NG *** NO INPUT DS NAME OR DEFAULT DS,
ABORTED

‘Nt ﬁi‘.t.f"':"f*ﬁ'.""" F
$Put OSORTIBY VAR LIST, INPUT DS RAME, OUTPUT DS NAME, RENAME=
LI H

!Blne $Do i
sPu

$Put QOQO.Q‘OQ".!.C.I.

FPut *+e HA!HIHG"'ABYVARLIST IS REQUIRED, MACRO
ABORTED! |

$Put POTH e DI P

tNtQSORT(BYmLZST. INPUT DS MAME, OUTPUT DS NANE, RENAME=
LIST)

¥Put *+ FREEEw i
$Put ;

$QSORT (BYVARS=EELP) ;

$End ;

$End ;

%Elze DO 4

tPut =QSORT MACRO DEFINITION, BY M.BODENSTAB, 1994 ==PROC SORT;
fPut QSORT(BYVARS=, IN-,OUT-.VARS-.RM-,HHBR!-,D!TIONS-) ---,
$PUL mmma
tPur = THE FIRST PARAMETER IS REQUIRED BECAUSE TEIS IDEHTIFIBS
HOWamun;
$FPUt = TO SORT YOUR DATA. CRDER OF MACRO PARMS IN THE CALL =as;
tPut «=«= LIST ABOVE IS NOT IMPORTANT. REMEMBER 10 YNCLUDE THE;
tPut ows PERCENT SIGN IN FRONT CF THE QSORT{..) MACRO CALL. =s;
$Put == ;

tPut >ONLINE HELP CAN BE SENT TO YOUR SASLOG WITH THE FOLLOWNG:
$Put >MACRC CALLS. NOTB: THIS WILL STOP YOUR SAS PGM EXECUTION:
$PUL =w>QSORT {BYVARS=?} OR OSORT (BYVARS=HELP)msusmsasnssanansn;
$Put :
$PUC === DEFINITION FOR PARAMETERS 1~-7 FOLLOWS=sssssssswaaa=es;
$Put =(1) BYVARS=IS A LIST QOF VARS THAT YOU WANT TO SORT BY, =;
$PUC = THIS PARAMETER MUST BE SPECIPIED IN THE MACRO CALL. THE;
$Put = DESCENDING OPTICN CAN BE INCLUDED ALSO. SEE MANUAL==;
:Pur. w=>0S0RT (BYVARS«INV PT VISIT) i

Put H
4Put ««(2) INa« IS USED TO SPECIFY THE DATA SE NAME TO SORT. m=;
$Put »= IF LEFT BLANK, THE MACROQ WILL SORT THE MOST RECENTLYs;
UL ae CREATED SAS DATA SET =}
:Pu: ==>QSORT {BYVARS=INV PT VISIT IN-‘U‘I‘I‘ALS)----S------------l.

Puc
LPut «{2) OUT=IS USED TO SPECIPY THE NEW SORTED DATA SET NN&B..
tPut == IF LEPT BLARK, THE MACRO WILL SORT THE ORIGINAL, IN=,;
fPut we THE ORIGINAL. THE *EXCBPTION* IS WHEN THE IN=DATA SET;
$Put == IS A PERMANENT SAS DATA SET. 1IP IN<XXPROOON.STAT AND:
fPut = OUT=IS NOT SPECIFIED, THEN THE NEW SORTED DATASET WILL;
tPut == BE NAMED WORK.STAT. (A SAS WORK DATA SET) waw;
$Put 3QSORT(RYVARS=INV FT VISIT, INsVITALS, OUTaVITALS2) reswmmnx;
:Put >QSORT (BYVARS=INV PT, IN=XXPROOON.STAT, OUT=XXPROQON.STAT2) ;
Put H
3Tut s{4)VARSsA LIST OF VARIABLES, OTHER THEAN THE BYVARS LIST,;

tPut «s« THAT WILL KEEP SELECTED VARIABLES WITH THE MEW SORTED;
%Put == DATA SET. THE DEFAULT, IF VARSa 1S NOT USED, IS 'I'O ,-
Put s« XKEEP ALL VARIRELES IN THE NEW DATA SET.

FPut >QSORT(BYVARS=INY FT, INsDEMO, CUTaDEMO2, VARS=DRUG DISP AGE
FPut
FPut #(5)RENAMEs IS USED FOR RENAMING VARIAELES THAT APPEAR IN.
FPuL se THE BYVAR OR VARS LIST. QLD NAME=NEW MNAME =
TPut >QSORT (BEYVARS=INVFT, INaDEMG, VARS=DRG SEX, RENAME=SEX =GEND) ;
YPut Emwoe;
¥PuL =(6) Hmsl SUBSETTING OF DATA FROM THE INPUT DATA SBT ..
tPut == IN=, TO THE NEW SORTED DATA SET.
YPut :QSORT(BYVARS-:IW PT, INISTAT OUT=STAT2, VARS»DRUG DISP SEX.
$Put > AGE, WHERE=DISF "= 3 AND .\GE>-55) P P LU T
fPut
1Pyt ==(7)0PTIONS=IS FOR SFECIPING CPTIONS FOR PROC SORT LIKE :
tPut == NODUPKEY. NODUPBKEY IS USED TC CREATE A DATA SET OF
UNIQUESs ;
tPut == XEY VARIABLES, BYVARS, FROM A MULTI-RECORD DATA SET.s;
tPut == THIS IS USEFULL FOR MERGING BACK IN KBY VARTABLES THRT:
$Put == MAY HAVE BEEN LEFT BEHIND IN A PREVIOUS PROCEDURE QR =;
$Put =« DATA STEP. SEE MANUAL FOR OTHER AVAILABLE OPTIONS.
$PUC =«>QSORT (BYVARS=IRV BT DRUG DISP, IN=STAT, OUT«STATZ,

SPUL =a> OFTIONS«RODUBKEY) H
SPUC mm> OF QSORT HELP i
$scr(Quic;) ;

12nd ;

$Mend ;

How does a user get a list of all the macros
available via the autocall library?

The autocall library is overflowing with practical
macros but the user can't remember the name of the
macro they found so useful a month ago. We've gone
this far so why not a macro which lists all available
macros in the library. And while we're at it, we will
provide the user with macro specific online
documentation.

%QHELP( ) or Quick Help macro with self-
documenting features:

tMacre QHelp{macpame);

2If imacname™s AND &macname“s? AND ¥Upcase (imacname}”=HELP

tThasn DO ;
tIf ‘Upcass{smacname)}=PRINT Then ¥QP(?);
§Blge {If tUpcase(amacname)=QP ¥Then 3QP{?);

$Then 3QSort (ByvVars=%);
$Then %QSort(Byvarss=?);
$Then %QTitle(Drugs=?);
$Then %¥QTicle(Drug=?);
$Then iGethge (VDate=?);
$Then tGathge(VDaces?);
tThen IQPTO (Printe?);

tEBlge LIf \Upcase(smacname)=SORT
tElse $If tUpcase(smacname) =QSORT
tElse LtIf tUpcase(imacname)=TITLE
tElse tIf YUpcase(imacname) =QTITLE
tElse tIf YUpcase(imacname) «AGE
YEise tIf VUpcase (imacname) =GETRGE
tElse ¥iIf tUpcase(m:uameJ-Ql’TO
%Else ¥Do ;

YPut '-tttt'ttdrttoi-otitfco :

¥Put **+* WARN I N G #++ THE (SMACNAME) KEYWORD CANNOT BE

LA LX)
‘Pu‘t (2223222t adsd sy )
¥QHelp() ;
¥End ;
¥End;

1E1lse o ;
Y¥Put QHELP MACF.Q DEFINITION, BY M.BODENSTAB,

1995 a=QUICK EELP;
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tPut QHELP (MACNAME) =m;
¥Put = ONLINE INDEX AND RETRIEVAL OF MACRO LIERARY HELF DOCUMN;
¥Put = TATION. ONLINE HELP WILL BE SENT TO YOUR SASLOG. =am;
¥Put = REMEMEER TC INCLUDE THE PERCENT SIGN IN FRONT OF THEwss;
¥Put = MACRO CALL QHELP() ssn;
Pt H
¥Put »»QHELP() BY ITSELF IS JUST LIKE ASKING FOR AN INDEX OF =;
¥Put s> THE MACRO LIBRARY. sma;
YPut emaQHELP(?) OR QHELP (HELF) ;
SPut . :
YPut ==>QHELP (MACNAME) WHERE MACNAME IS THE KAME OF ONE OF THE;
¥Put =» MACROS LISTED BELOW WILL RETRIEVE HELF FOR THAT MACRO.;
SPut =>QEELP{QTITLE) OR QHELF(TITLE} FOR TITLE HELPsassssssuas;
sPut ) OR QHELP (FRINT) POR PROC PRINT HELFammwmm;
yPuc ;
SPUC =>QHELP (GETAGE) OR QHELP(AGE )} FOR COMPUTE AGE HELPammms;
sPut =>QHELP{QPTO ) POR FROC PRINTTO HELP i
YPuc H
tPut = INDEX OF MACROS FOLLOWS i

tPut => QTITLE = TITLElL FORMAT. amm;
tPut =» QP = PRINTING WITH PROC PRINT. ama;
tPut => GETAGE » COMPUTING AGE FROM TWO SAS DATES. anw;
SPuL w> QEORT = SORTING WITH FROC SORT. wan;
£Put =>» QFTO = RE-ROUTING OUTFUT WITH PROC PRINTIO. .ss;

%PUL w== END OF QHELP HELP H
sScr{Quit; } ;
by i

Quick Help call for online macre library index:
$OHELP( ? ) or $QHELP( Help )

Quick Help online index printed to your SASLOG:

= QHELP MACRO DEPINITION, BY M.BODENSTAB, 1995 »=QUICK HELPwwawr

= QHELP (MACNAME) um
= ONLINE INDEX AND RETRIEVAL OF MACRC LISRARY HELP DOCUMEN- s==
= TATION. ONLINE HELP WILL BR SENT TO YOUR SASLOG. ==
= REMEMBER TO INCLUDE THE PERCENT SIGN IN FRONT OF THE snw
= MACRO CALL QHELF() =um

=>QHELP () BY ITSBLF IS JUST LIKE ASKING FOR AN INDEX OF sas
=> THB MACRO LIBRARY. sus

=>QHBLP (?} OR QHELP (HELR) w

=> MACROS LISTED BELOW WILL RETRIEVE HELF FOR THEAT MACRO. ax=
=>QHELP (QTITLE) OR QHELP(TITLE) FOR TITLZ m?-----------------
=>QHELP (OF } OR QHELP(PRINT) FOR PROC PRINT HELPe.
=>QHELP {QSORT ) OR QHELP(SORT ) FOR PROC SORT HELPmmus
=>QHELP {GETAGE) OR QHELP(AGE ) FOR COMBUTE AGE HELFPmm
=>QHELP {QPTO ) POR PROC PFRINTIO EELP

=ww INDEX OF MACRO POLLOWS

=> QTITLE » TITLE1 FORMAT. =n=
> QP = PRINTING WITH PROC FRINT. ==n
s> GETAGE « COMPUTING AGE FROM TWO SAS DATES. sse
> QSORT « SORTING WITH PROC SORT (L]
=> QPTC = RE-ROUTING OUTPUT WITH PROC PRINTTO. ==s

=w= END OF CHELP HELP

Quick Help call for online macro documentation:

$QHELP( Print )or
%QHELP( QP Jor
$QHELP( Sort )...

Any of the above macro calls will send online
documentation about the macro requested to your
SASLOG.

We provide access to our autocall macro library via a
directory on our local area network fileserver. This
arrangement allows any SAS and authorized network
user to access the entire library. The macros are
called by our programs daily, thus we write less code
and reduce the amount of time spent due to typing
incorrect syntax. We are confident in what the
macros do because they are tested and well
documented. But if the syntax for a2 macro escapes
the user, the online autocall library index is at their

fingertips.

The SAS System is an integrated system of software
providing complete control over data access,
management, analysis, and presentation. Base SAS is
the foundation of the SAS System. SAS is a registered
trademark of SAS Institute Inc., Cary, NC, USA.

The Institute is a private company devoted to the
support and further development of its software and
related services.

Other brand and product names are registered
trademarks or trademarks of their respective
organizatons and companies. They are printed with
permission or as an informal way of referring to a
product, company or organization.

MS Windows is a registerd trademark of Microsoft
Corporation, USA and other countries,

For future inquires please contact:

Mike Bodenstab, Programming Manager or
Doug Lassman, Statistical Programmer
IMTCI

16300 College Boulevard

Lenexa, Kansas 66219

Phone: 913-599-4100

FAX: 913-599-0344
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