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#DUVTCEV

#RRNKECVKQPU FGUKIPGF CPF DWKNV YKVJ
5QHVYCTG +PVGNNKIGPEG 
5+� CTG TQDWUV� OCFG
QH TGWUCDNG RCTVU� CPF GCU[ CPF SWKEM VQ
GZVGPF QT OCKPVCKP� 9KVJ F[PCOKECNN[ CWVQ�
EWUVQOK\KPI EQFG� KNKXKPIL CRRNKECVKQPU IQ
DG[QPF EJCPIG VQNGTCPEG VQ EJCPIG
COGPCDKNKV[� CPF HWTVJGTGVQ EJCPIG
KORNGOGPVCVKQP� 6JG[ EQPVKPWG VQ OGGV
PGGFU KP CP GPXKTQPOGPV QH GXGT�EJCPIKPI
WUGT QT OCPCIGOGPV RTGHGTGPEGU� TWP�
FCVGU� FCVC FCVGU� CPF FCVC EQPVGPV�
.KOKVGF EJCPIGU KP TGRQTV�ITCRJ EQPVGPV
CTG JCPFNGF YKVJQWV TGRTQITCOOKPI� 6JKU
RCRGT RTQXKFGU CRRNKECVKQP EQORQPGPVU QH
YKFG� IGPGTCN WUG� 6JG EQFG KU UWKVCDNG HQT
KOOGFKCVG WUG D[ GXGP C PQXKEG QT ECUWCN
WUGT� CPF KNNWUVTCVGU RTKPEKRNGU CPF
VGEJPKSWGU VJCV VJG XGT[ GZRGTKGPEGF
RTQITCOOGT OC[ CNUQ HKPF WUGHWN�

+PVTQFWEVKQP

5QHVYCTG +PVGNNKIGPEG RGTOKVU CRRNKECVKQP
RTQITCOU VQ F[PCOKECNN[ EWUVQOK\G
VJGOUGNXGU� YKVJQWV JWOCP KPVGTXGPVKQP�
VQ EQPVKPWG VQ OGGV FGUKIP TGSWKTGOGPVU KP
C EJCPIKPI GPXKTQPOGPV� 4CVJGT VJCP
UVCVKE GZRTGUUKQPU CPF GPIKPGU QH UKPING�
RQKPV�KP�VKOG RTQITCOOGT FGEKUKQP QT WUGT
EJQKEG� UWEJ CFCRVKXG RTQITCOU CTG K.KXKPI
#RRNKECVKQPUL� 6JG[ IQ DG[QPF EJCPIG
COGPCDKNKV[ 
OCKPVCKPCDKNKV[� VQ EJCPIG
CWVQ�KORNGOGPVCVKQP� 5JQTV QH C TGXQNWVKQP
KP JQUV EQORWVGT KGEQNQI[L QT KP DWUKPGUU
QT TGUGCTEJ RTQEGUU VQ DG UGTXGF� UWEJ
CRRNKECVKQPU JCXG VJG IKHV QH K'VGTPCN .KHGL�

6JKU RCRGT GZRNCKPU JQY VJG QDLGEVKXGU QH
TGNKCDKNKV[� TGWUCDKNKV[� GZVGPFCDKNKV[� CPF
OCKPVCKPCDKNKV[ ECP DG OGV YKVJ VJG 5#5�
5[UVGO D[ WUKPI 5QHVYCTG +PVGNNKIGPEG 
5+��
CPF KNNWUVTCVGU VJCV YKVJ GZCORNGU�
2CTCOGVGT HKNGU� OCETQ XCTKCDNGU� CPF
OCETQU CTG 5+ GPCDNGTU� HQT CRRNKECVKQPU
VJCV FQ F[PCOKE CWVQEWUVQOK\CVKQP 
K�G��
VJCV OQFKH[ VJGOUGNXGU��

4QDWUV CRRNKECVKQPU HQT WUGTU� CPF
VGEJPKSWGU VQ OCZKOK\G FGXGNQRGT
RTQFWEVKXKV[� PGGF PQ URGEKCN UQHVYCTG QT
PGY PQOGPENCVWTG� /CETQU CTG O[ QDLGEVU�

/[ RCUV KORNGOGPVCVKQPU QH F[PCOKECNN[
CWVQEWUVQOK\GF CRRNKECVKQPUGVJCV ECP
JCPFNG� HTQO TWP VQ TWP� VJG XKEKUUKVWFGU QH
FCVC CPF�QT FCVG YJKNG OGGVKPI ITCRJ QT
TGRQTV FGUKIP TGSWKTGOGPVU� CPF VJCV CFCRV
VQ EJCPIKPI WUGT QT OCPCIGOGPV
RTGHGTGPEGUGYGTG FQEWOGPVGF KP C UGTKGU
QH RCRGTU� 
5GG VJG DKDNKQITCRJ[��

6JKU RCRGT CUUWOGU CP WPFGTUVCPFKPI QH
5#5 OCETQU�

5QHVYCTG +PVGNNKIGPEG

5+ KU TGCNN[ C EQNNGEVKQP QH QNF VGEJPKSWGU�
PQV KPXGPVGF D[ OG� CPF PQV TGEGPVN[
KPXGPVGF D[ CP[QPG GNUG� HQT DWKNFKPI
DWNNGVRTQQH� JCPFU�QHH CRRNKECVKQPU�

6JQWIJ PQV PGY� 5+ VGEJPKSWGU CTG C YC[
QH YQTMKPI VJCV KU KORQTVCPV VQ CFXQECVG
CPF VQ UJCTG� /CP[ RGQRNG KP VJG 5#5 WUGT
EQOOWPKV[ CTG PQV NQPI�VKOG RTQHGUUKQPCN
CRRNKECVKQP FGXGNQRGTU� 5+ KU PGEGUUCT[ HQT
/CVWTCVKQP KP 5#5 5[UVGO 7UG�

6JG HKTUV UVCIG QH 5#5 5[UVGO WUG KU CU CP
GPF�WUGT VQQNGHQT CF JQE FCVC CPCN[UKU QT
FCVC RTGUGPVCVKQP VCUMU� 6JG UGEQPF UVCIG
KU YJGP VJG UKVG	U 5#5 UWRRQTV UVCHH
GPJCPEG 5#5 UQHVYCTG CU CP GPVGTRTKUG�
YKFG WVKNKV[� D[ RTQXKFKPI UKVG�URGEKHKE
EWUVQOK\CVKQP� OCETQU� HQTOCVU� VGORNCVGU�
GVE� 6JG HKPCN UVCIG KU 5#5 CU C RTQFWEVKQP
CRRNKECVKQP FGXGNQROGPV VQQN� YJGVJGT HQT
QP�FGOCPF QPNKPG QT UEJGFWNGF 
RQUUKDN[
EQORWVGT�UEJGFWNGF� DCVEJ RTQEGUUKPI�

#F JQE RTQEGUUKPI KU V[RKECNN[� 
C� QPG�VKOG
QT KTTGIWNCTN[ PGGFGF� 
D� EWUVQO CPF
KVGTCVKXG KP FGXGNQROGPV QH VJG RTQITCO
EQFG� CPF 
E� QHVGP FQPG KPVGTCEVKXGN[�
2TQFWEVKQP RTQEGUUKPI� QPNKPG QT DCVEJ�
KU UVCPFCTFK\GF CPF JCPFU�QHH� +V OWUV IGV
GXGT[VJKPI TKIJV VJG HKTUV VKOG� GXGT[ VKOG�
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4GNKCDKNKV[

K4GWUCDKNKV[� 'ZVGPFCDKNKV[�
/CKPVCKPCDKNKV[� CPF 4GNKCDKNKV[ � � � VJG
ITGCVGUV QH VJGUG KU 4GNKCDKNKV[�L

# OCNHWPEVKQPKPI CRRNKECVKQP KU CP
KORGFKOGPV VQ RTQFWEVKXKV[ CPF C DCTTKGT
DGVYGGP [QW CPF VJG KPHQTOCVKQP [QW PGGF�

6JG MG[ VQ TGNKCDKNKV[ KU UKORNGGQPEG [QWT
RTQITCO KU YQTMKPI TKIJV� PGXGT VQWEJ KV
CICKP� 6JG QPN[ UCHG RTQITCO EJCPIG KU PQ
EJCPIG�

/QTG JC\CTFQWU VJCP EJCPIKPI [QWT QYP
NQPI�KP�UGTXKEG RTQITCO KU VQ EJCPIG QPG
VJCV UQOGQPG GNUG YTQVG� /QUV JC\CTFQWU
KU VQ EJCPIG C RTQITCO VJCV UGXGTCN RGQRNG
JCXG OCKPVCKPGF� 2CTV QH CP QNF RTQITCO
OC[ GXGP DG FQKPI PQ NQPIGT PGGFGF
RTQEGUUKPI CPF RTQFWEKPI PQ NQPIGT
TGHGTGPEGF QWVRWVU� 5WEJ TGHWUCN QT PGINGEV
VQ OCKPVCKP VJG RTQITCO KU C VCEKV
CFOKUUKQP VJCV PQ EJCPIG KU C UCHG EJCPIG�

$WV� UKPEG WUGT PGGFU FQ EJCPIG� CP
CRRNKECVKQP RTQITCO OWUV EJCPIG VQ OGGV
VJGO� 9JCV	U C TGCUQPCDNG TGEQWTUG!

(QTGUGGCDNG EJCPIG ECP DG� CPF KU DGUV�
UWRRQTVGF VJTQWIJ 5QHVYCTG +PVGNNKIGPEG�

(QT GZCORNG� KH C VCDWNCT QT ITCRJKE TGRQTV
VCMGU CU KPRWV VJG NCUV 0 [GCTU� OQPVJU�
YGGMU� QT FC[U QH JKUVQTKECN FCVC� KV KU OQTG
RTWFGPV VQ MGGR 0 KP C RCTCOGVGT HKNG VJCV
KU TGCF D[ VJG RTQITCO� TCVJGT VJCP KJCTF
EQFGL 0 KP VJG RTQITCO KVUGNH� 'XGT[ VKOG
[QW QT C UWEEGUUQT OKIJV QRGP VJG RTQITCO
VQ EJCPIG 0� VJG RTQITCO YQWNF DG CV TKUM�

#PQVJGT IQQF ECPFKFCVG VQ UVQTG KP C
RCTCOGVGT HKNG KU C IQCN QT VJTGUJQNF HQT C
OGCUWTGOGPV XCTKCDNG� 5KPEG LWFIGOGPV QH
YJCV KU IQQF QT DCF EJCPIGU QXGT VKOG� KVIU
DGUV VQ RNCP CJGCF VQ CEEQOOQFCVG VJCV
YKVJQWV RTQITCO EJCPIG�

%QOOQP HQT PQXKEG CRRNKECVKQP FGXGNQRGTU�
GURGEKCNN[ EQORWVGT GPF WUGTU CU QRRQUGF
VQ +5 RTQHGUUKQPCNU� KU VQ KPENWFG FCVC KP VJG
RTQITCO� 6JKU KU C RTQFWEVKXKV[ CKF FWTKPI
CRRNKECVKQP FGXGNQROGPV CPF FGDWIIKPI�
YJGP [QW FQP	V YCPV VQ IQ VQ C UGRCTCVG
HKNG VQ EJCPIG VJG KPRWV GXGT[ VKOG [QW
PGGF VQ VGUV C FKHHGTGPV ECUG� *QYGXGT�

YJGP FGXGNQROGPV KU EQORNGVG� FCVC UJQWNF
DG UGRCTCVGF HTQO VJG RTQITCO�

6QQ HTGSWGPV KP CRRNKECVKQPU� GURGEKCNN[ KH
QTKIKPCNN[ YTKVVGP HQT C UWRRQUGF QPG�VKOG
CPCN[UKU QT TGRQTV 
CP[ CF�JQE CRRNKECVKQP�
KH XCNWCDNG� KU XGT[ NKMGN[ VQ GZRGTKGPEG
TGEWTTGPV WUG�� CTG OCPWCNN[ GPVGTGF FCVGU�
HQT C VKVNG CPF�QT HQT C HKNVGT QP FCVC
UGNGEVKQP� +H UWEJ C FCVG KU FGRGPFCDN[ C
HWPEVKQP QH TWP�FCVG� NGV VJG RTQITCO WUG
5#5 HWPEVKQPU VQ TGVTKGXG VQFC[	U FCVG CPF
VQ EQORWVG CPF EQPUVTWEV VJG VKVNG QT HKNVGT
FCVG
U� HTQO KV� +H PQV C HWPEVKQP QH TWP�
FCVG� UWRRN[ VJG OCPWCNN[ GPVGTGF FCVG XKC
C RCTCOGVGT HKNG� HQT VJG RTQITCO VQ TGCF�

2TQITCO�EJCPIG CXQKFCPEG 
K�G�� TGNKCDKNKV[
GPJCPEGOGPV� KU KORNGOGPVGF KP VJG
GZCORNGU FGUETKDGF CDQXG D[ YJCV + ECNN
K$WKNFKPI (KTGYCNNUL� $WKNF (KTGYCNNU

DGVYGGP [QWT RTQITCO CPF VJG FCVC�
DGVYGGP [QWT RTQITCO CPF [QWT 
CPF
GXGT[QPG GNUGIU� MG[DQCTF�

9KVJ RCTCOGVGT HKNGU� OCETQ XCTKCDNGU� CPF
OCETQU� 5+ ECP RTQVGEV RTQITCO KPVGITKV[�
DWV UVKNN UWRRQTV NKOKVGF TGXKUKQP QH HQTOCV�
EQPVGPV� QT HWPEVKQPGVQ UWRRQTV C KHNGZKDNG
HTGG\GL 
VQ DQTTQY C RJTCUG HTQO VJG ����IU
75#�7554 CTOU EQPVTQN FKCNQIWG��

4GWUCDKNKV[

6JG EQPEGRV QH TGWUCDNG EQORQPGPVU KU PQV
PGY� 4GWUCDKNKV[ JCU PQVJKPI KPVTKPUKECNN[
VQ FQ YKVJ KQDLGEVUL� +P VJG EQPVGZV QH 5#5
UQHVYCTG� TGWUCDKNKV[ KU GPCDNGF VJTQWIJ
GKVJGT KPENWFCDNG DNQEMU QH UQWTEG EQFG� QT
OCETQU� %QFG QT OCETQU CTG DGUV UVQTGF KP
UJCTGF�CEEGUU NKDTCTKGU UQ CP[QPG�
HWTPKUJGF YKVJ FQEWOGPVCVKQP CU VQ
CXCKNCDKNKV[� RWTRQUG� TGSWKTGF KPRWVU� CPF
RTQXKFGF QWVRWVU� ECP WUG KV QT VJGO�

7PHQTVWPCVGN[� KPENWFKPI TGWUCDNG EQFG D[
UC[KPI K�+0%.7&' UQWTEGHKNGPCOGL HCKNU
VQ FKUENQUG YJCV KVU KPRWVU CPF QWVRWVU CTG�

+PXQECVKQP QH C YGNN�FGUKIPGF OCETQ�
JQYGXGT� GZRNKEKVN[ TGSWKTGU KFGPVKHKECVKQP
QH VJG PCOGU QH VJG KPRWVU CPF QWVRWVU XKC
CUUKIPOGPV QH XCNWGU VQ RCTCOGVGTU� 1VJGT
RCTCOGVGTU CTG WUGF VQ EQPVTQN VJG HWPEVKQP
QH VJG OCETQ� 5WEJ C OCETQ KFQEWOGPVUL
VJG RTQITCO� CPF KU NGUU NKMGN[ VQ DG
GTTQPGQWUN[ KPXQMGF YJGP TGWUGF�
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'ZVGPFCDKNKV[

9JGP + YTQVG VJG HKTUV GFKVKQP QH C 8KUWCN
+PHQTOCVKQP 5[UVGO RTQVQV[RG� GXGT[ VKOG
VJG PWODGT QH ITCRJ UGNGEVKQPU QP VJG
OGPW EJCPIGF 
V[RKECNN[� KPETGCUGF�� + JCF
VQ EJCPIG NQVU QH RTQITCO EQFG� 'XGPVWCNN[�
+ TGUVTWEVWTGF VJG CRRNKECVKQP YKVJ OCETQ
RTQEGUUKPI� CPF EQPVTQNNGF VJG PWODGT QH
ITCRJ UGNGEVKQPU XKC C OCETQ RCTCOGVGT�
UWRRNKGF KQWVUKFGL HTQO C 5#5 #761':'%
HKNG� 6JKU RTQXKFGF GZVGPFCDKNKV[ 
QT
UJTKPMCDKNKV[� D[ TGSWKTKPI VJG EJCPIG QH
QPN[ QPG PWODGT� CPF RTQVGEVGF VJG
YQTMKPI RTQITCO EQFG�

6JG DGPGHKV YCU PQP�VTKXKCN� 2TKQT VQ VJG
GZVGPFCDNG OCETQ KORNGOGPVCVKQP� GCEJ
UGNGEVKQP NKPG TGSWKTGF KVU QYP UETGGP
FGHKPKVKQP EQFG� KVU QYP TGURQPUG�HKGNF
KPKVKCNK\CVKQP CPF GFKVKPI EQFG� GVE�

6JG OCETQ	U 5QHVYCTG�+PVGNNKIGPV FGUKIP
F[PCOKECNN[ CWVQEWUVQOK\GF VJG
CRRNKECVKQP� YKVJQWV TGRTQITCOOKPI GXGT[
VKOG WUGT PGGFU EJCPIGF�

/CKPVCKPCDKNKV[ XU� 4GCNKV[

#FXQECVGU QH EJCPIG KP VGEJPKSWG HQT
CRRNKECVKQP FGXGNQROGPV VT[ VQ EQPXGTV VJG
RTQITCOOKPI EQOOWPKV[ YKVJ ENCKOU QH
GCUKGT OCKPVCKPCDKNKV[� *GTG KU VJG TGCNKV[�

$GUUNGT	U (KTUV 6JGQTGO� #RRNKECVKQP
OCKPVGPCPEG KU GCU[ QPN[ YJGP OCKPVCKPGT
CPF ETGCVQT CTG VJG UCOG RGTUQP�

%QTQNNCT[� 'CUG QH OCKPVGPCPEG KU KPXGTUGN[
RTQRQTVKQPCN VQ M TCKUGF VQ VJG RQYGT 0���
YJGTG 0 KU VJG PWODGT QH RGTUQPU YJQ
JCXG VQWEJGF KV� %QWPV VJG ETGCVQT KP 0�
M KU C EQPUVCPV� ITGCVGT VJCP �� +VU GZCEV
XCNWG UVKNN PGGFU VQ DG FKUEQXGTGF�

$GUUNGT	U 5GEQPF 6JGQTGO� #RRNKECVKQP
OCKPVGPCPEG KU XGT[ GCU[ QPN[ KH VJG
OCKPVCKPGT ETGCVGF KV TGEGPVN[GYKVJKP VJG
NCUV HGY YGGMU� RTGHGTCDN[ [GUVGTFC[�

5QHVYCTG +PVGNNKIGPEG ECP OCMG CRRNKECVKQP
OCKPVGPCPEG TCTG� SWKEM� CPF UCHG� 9KVJ 5+
FGUKIP� CNN HQTGUGGCDNG EJCPIGU ECP DG
FGNKXGTGF D[ OGTGN[ WRFCVKPI QPG QT OQTG
RCTCOGVGT HKNGU� TCVJGT VJCP FKTGEVN[
EJCPIKPI VJG OCETQ RCTCOGVGTU KP UVCVKE
RTQITCO EQFG�

'ZCORNGU

6Q TGURGEV RCIG EQWPV NKOKVU� CPF VQ CXQKF
URGPFKPI URCEG QP CNN VJG FGVCKNU QH C DKI
CRRNKECVKQP� OQUV GZCORNGU KP VJG
#RRGPFKZ CTG QPN[ EQORQPGPVU� YJKEJ OC[
DG YKFGN[ WUCDNG� QT CTG NKVVNG CRRNKECVKQPU�
6JGKT WUG CPF HWPEVKQP CTG GZRNCKPGF VJGTG�

4GNCVGF 57)+ 2CRGTU D[ VJG #WVJQT

2WDNKUJGF D[ 5#5 +PUVKVWVG +PE� 
%CT[� 0%�
CTG� K+PVGNNKIGPV 2TQFWEVKQP )TCRJKE
4GRQTVKPI #RRNKECVKQPUL� KP 2TQEGGFKPIU QH
VJG 5KZVGGPVJ #PPWCN 5#5 7UGTU )TQWR
+PVGTPCVKQPCN %QPHGTGPEG� ����� K5QHVYCTG
+PVGNNKIGPEG� #RRNKECVKQPU 6JCV %WUVQOK\G
6JGOUGNXGUL� KP 2TQEGGFKPIU QH VJG
'KIJVGGPVJ #PPWCN 5#5 7UGTU )TQWR
+PVGTPCVKQPCN %QPHGTGPEG� ����� CPF
K4GWUCDNG� 'ZVGPFCDNG� /CKPVCKPCDNG�
4GNKCDNG #RRNKECVKQP &GXGNQROGPV� 7UKPI
5QHVYCTG +PVGNNKIGPEG VQ $WKNF CP '+5 YKVJ
1PN[ 5#5 � 5#5�)4#2* 5QHVYCTGL� KP
2TQEGGFKPIU QH VJG 6YGPVKGVJ #PPWCN 5#5
7UGTU )TQWR +PVGTPCVKQPCN %QPHGTGPEG�
�����

6TCFGOCTMU

5#5�)4#2* CPF 5#5 CTG TGIKUVGTGF
VTCFGOCTMU QT VTCFGOCTMU QH 5#5 +PUVKVWVG
+PE� KP VJG 75# CPF QVJGT EQWPVTKGU�
� FGPQVGU 75# TGIKUVTCVKQP

#WVJQT

.G4Q[ $GUUNGT� 2J�&�
5VTQPI 5OCTV 5[UVGOU
$GUUNGT %QPUWNVKPI � 4GUGCTEJ
21 $QZ ��
/KNYCWMGG� 9+ ����������� 75#
DGUUNGT"GZGERE�EQO
������������

&T� .G4Q[ $GUUNGT KU C 5#5 EQPUWNVCPV� CPF
HTGSWGPV URGCMGT� YKVJ KPVGTGUVU KP
5QHVYCTG�+PVGNNKIGPV #RRNKECVKQP
&GXGNQROGPV� XKUWCN EQOOWPKECVKQP�
ITCRJKE FGUKIP� KPHQTOCVKQP XKUWCNK\CVKQP�
EQNQT� CPF +PHQ)GQITCRJKEU� #P CYCTF
YKPPGT HQT RCRGTU QP ITCRJKE FGUKIP CPF
XKUWCN EQOOWPKECVKQP� JG KU YTKVKPI C DQQM
VQ DG RWDNKUJGF D[ 5#5 +PUVKVWVG� VKVNGF
K%JCTV 5OCTV� &GUKIP )WKFG CPF 5QNWVKQP
6QQNMKV HQT 5#5 )TCRJU� 6CDNGU� CPF /CRU
6JCV +PHQTO CPF +PHNWGPEGL�

Applications Development



#RRGPFKZ� 'ZCORNGU QH 5QHVYCTG�+PVGNNKIGPV #RRNKECVKQP &GXGNQROGPV

'ZCORNG ��

DATA TESTREF; /* included for illustration only  */
INFILE CARDS;  /* data should be kept separate from program */
INPUT REFIN;
CARDS;
100
 ;
RUN;

%MACRO GETREF(EXTDATA=,IREFVAR=,OREFVAL=);
DATA _NULL_;
SET &EXTDATA;
%GLOBAL &OREFVAL;
CALL SYMPUT("&OREFVAL",TRIM(LEFT(&IREFVAR)));
RUN;
%MEND;

%GETREF(EXTDATA=TESTREF,IREFVAR=REFIN,OREFVAL=MINVALUE)
RUN;

DATA EXAMPLE1; /* included for illustration only */
INFILE CARDS;  /* data should be kept separate from program */
INPUT TESTVALU;
IF TESTVALU GE &MINVALUE;
CARDS;
1
20
300
4000
500
60
7
 ;
RUN;

OPTIONS NODATE NONUMBER;
TITLE "Listing of Observations with TESTVALU Not Less Than &MINVALUE";
FOOTNOTE;
PROC PRINT DATA=EXAMPLE1 NOOBS;
VAR TESTVALU;
RUN;

Output from PROC PRINT:

    Listing of Observations with TESTVALU Not Less Than 100

                            TESTVALU

                               300
                              4000
                               500
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'ZCORNG �� 'ZVTCEV HTQO C FCVC UGV VJG GCTNKGUV CPF NCVGUV FCVG MG[U� CPF UWRRN[ VJGO CU HQTOCVVGF
INQDCN XCTKCDNGU HQT WUG KP C 6+6.' UVCVGOGPV�

%MACRO DATERANG(DATA=,DATEVAR=,FDATEVAR=,LDATEVAR=);
PROC SORT DATA=&DATA OUT=DATES(KEEP=&DATEVAR) NODUPKEYS;
BY &DATEVAR;
RUN;
DATA _NULL_;
%GLOBAL &FDATEVAR &LDATEVAR;
SET DATES END=LAST;
BY &DATEVAR;
IF _N_ = 1 THEN DO;
  MONTEXT  = PUT(&DATEVAR,MONNAME9.);
  DAYTEXT  = PUT(&DATEVAR,DAY2.);
  YRTEXT   = PUT(&DATEVAR,YEAR4.);
  DATETEXT = PUT((TRIM(LEFT(MONTEXT))||' '||
                  TRIM(LEFT(DAYTEXT))||', '||TRIM(LEFT(YRTEXT))),$18.);
  CALL SYMPUT("&FDATEVAR",TRIM(LEFT(DATETEXT)));
END;
ELSE IF LAST THEN DO;
  MONTEXT  = PUT(&DATEVAR,MONNAME9.);
  DAYTEXT  = PUT(&DATEVAR,DAY2.);
  YRTEXT   = PUT(&DATEVAR,YEAR4.);
  DATETEXT = PUT((TRIM(LEFT(MONTEXT))||' '||
                  TRIM(LEFT(DAYTEXT))||', '||TRIM(LEFT(YRTEXT))),$18.);
  CALL SYMPUT("&LDATEVAR",TRIM(LEFT(DATETEXT)));
END;
RUN;
%MEND  DATERANG;

DATA EXAMPLE2; /* included for illustration only */
INFILE CARDS;  /* data should be kept separate from program */
INPUT @1 DATADATE YYMMDD10. @12 DATAVALU $40.;
CARDS;
. . .
;
RUN;

%DATERANG(DATA=EXAMPLE2,DATEVAR=DATADATE,FDATEVAR=FRSTDATE,LDATEVAR=LASTDATE)
RUN;

OPTIONS NODATE NONUMBER;
TITLE "Unsorted Observations from &FRSTDATE to &LASTDATE";
FOOTNOTE;
PROC PRINT DATA=EXAMPLE2 NOOBS;
FORMAT DATADATE YYMMDD10.;
RUN;

Output from PROC PRINT:

 Unsorted Observations from July 11, 1917 to December 4, 1997

             DATADATE    DATAVALU

           1945-09-04    Birth of Carol
           1917-07-11    Birth of Chester
           1919-09-13    Birth of Martha
           1940-07-20    Wedding of Martha & Chester
           1963-02-02    Wedding of Carol & LeRoy
           1949-09-11    Birth of Gerald
           1941-12-13    Birth of LeRoy
           1997-12-04    Today's WISAS Meeting
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'ZCORNG �� 'ZVTCEV HTQO C FCVC UGV VJG QDUGTXCVKQP
U� HQT C UGNGEVGF FCVG� CPF UWRRN[ VJG FCVG CU C
HQTOCVVGF INQDCN XCTKCDNG HQT WUG KP C 6+6.' UVCVGOGPV�

%MACRO SLCTDATE(SLCTYR=,SLCTMO=,SLCTDA=,CHKDATE=);
%GLOBAL &CHKDATE;
%IF &SLCTYR NE AND &SLCTMO NE AND &SLCTDA NE %THEN
  %LET &CHKDATE = %SYSFUNC(MDY(&SLCTMO,&SLCTDA,&SLCTYR));
%ELSE
  %LET &CHKDATE = %EVAL(%SYSFUNC(TODAY()) - 1);
%MEND  SLCTDATE;
%MACRO TTLDATE(INDATE=,
               OUTDATE=);
%GLOBAL &OUTDATE;
DATA _NULL_;
MONTEXT  = PUT(&INDATE,MONNAME9.);
DAYTEXT  = PUT(&INDATE,DAY2.);
YRTEXT   = PUT(&INDATE,YEAR4.);
DATETEXT = PUT((TRIM(LEFT(MONTEXT))||' ' ||
                TRIM(LEFT(DAYTEXT))||', '||
                TRIM(LEFT(YRTEXT))),$18.);
CALL SYMPUT("&OUTDATE",TRIM(LEFT(DATETEXT)));
RUN;
%MEND  TTLDATE;
DATA EXAMPLE3; /* included for illustration only */
INFILE CARDS;  /* data should be kept separate from program */
INPUT @1 EVENTDAY YYMMDD10. @12 EVENT $40.;
CARDS;
1945/09/04 Birth of Carol
1917/07/11 Birth of Chester
1919/09/13 Birth of Martha
1940/07/20 Wedding of Martha & Chester
1963/02/02 Wedding of Carol & LeRoy
1949/09/11 Birth of Gerald
1941/12/13 Birth of LeRoy
1997/12/04 Today's WISAS Meeting
 ;
RUN;
%SLCTDATE(SLCTYR=1917,SLCTMO=7,SLCTDA=11,CHKDATE=SASDAY)
RUN;
%TTLDATE(INDATE=&SASDAY,OUTDATE=DAYTEXT)
RUN;
OPTIONS NODATE NONUMBER;
TITLE "What happened on &DAYTEXT?";
FOOTNOTE;
PROC PRINT DATA=EXAMPLE3(WHERE=(EVENTDAY=&SASDAY)) NOOBS;
VAR EVENT;
RUN;

Output from PROC PRINT:

                What happened on July 11, 1917?

                             EVENT

                        Birth of Chester

Applications Development



'ZCORNG �� 4CPM VJG 6QR 00 QDUGTXCVKQPU HTQO C FCVC UGV� YKVJ 00 DGKPI UGNGEVCDNG CPF CRRGCTKPI
CWVQOCVKECNN[ KP VJG VKVNG� +H VJG TCPMKPI KPENWFGU CNN VJG QDUGTXCVKQPU� QT KH C OKPKOWO EWVQHH KU WUGF�
VJGP VJG VKVNG UC[U K4CPMGF .KUV QHL� TCVJGT VJCP K6QR 00L� # UWDVKVNG UJQYU YJCV RGTEGPV QH VJG VQVCN
KU CEEQWPVGF HQT KP VJG VCDNG� #P GZVTC UWDVKVNG KU IGPGTCVGF KH VJG OKPKOWO EWVQHH KU WUGF YKVJ GHHGEV�

Table A:   Top 10 SAS PROCs Used From 12-01-93 To 01-31-95

          This list accounts for 89.9% of the total Count

                    Rank    PROC          Count

                      1     DATASTEP    212,421
                      2     SORT         70,216
                      3     PRINT        26,836
                      4     GPLOT        23,504
                      5     MEANS        19,103
                      6     FORMAT       17,522
                      7     REG          15,047
                      8     PRINTTO      11,409
                      9     DATASETS      9,254
                     10     CONTENTS      7,545
                                        =======
                                        412,857

Program A:  %TOPNN(DATA=INDATA,
           CLASSVAR=SASPROC,
           CVARLABL=PROC,
           RANKVAR=COUNT,
           RVARFMT=COMMA7.,
           RVARLABL=Count,
           NN=10,
           TTLTEXT=SAS PROCs Used From 12-01-93 To 01-31-95)
           RUN;

Table B :   Ranked List of SAS PROCs Used From 12-01-93 To 01-31-95

              This list accounts for 86.3% of the total Count

                Only values not less than 10,000 are listed

                        Rank    PROC          Count

                          1     DATASTEP    212,421
                          2     SORT         70,216
                          3     PRINT        26,836
                          4     GPLOT        23,504
                          5     MEANS        19,103
                          6     FORMAT       17,522
                          7     REG          15,047
                          8     PRINTTO      11,409
                                            =======
                                            396,058

Program B:  %TOPNN(DATA=INDATA,
           CLASSVAR=SASPROC,
           CVARLABL=PROC,
           RANKVAR=COUNT,
           RVARFMT=COMMA7.,
           RVARLABL=Count,
           NN=10,
           MINRVAR=10000,
           TTLTEXT=SAS PROCs Used From 12-01-93 To 01-31-95)
           RUN;
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Macro for Tables A & B:
%MACRO TOPNN
(DATA=,CLASSVAR=,CVARLABL=,RANKVAR=,RVARFMT=,RVARLABL=,NN=,MINRVAR=.,TTLTEXT=);
SET &DATA;
%GLOBAL BELOWMIN;
IF _N_ = 1 THEN CALL SYMPUT('BELOWMIN','N');
IF &MINRVAR NE . THEN DO;
  IF &RANKVAR GE &MINRVAR THEN RETURN;
  ELSE DO;
    CALL SYMPUT('BELOWMIN','Y');
    DELETE;
  END;
END;
KEEP &CLASSVAR &RANKVAR;
RUN;
PROC SORT OUT=FORTOPNN; BY DESCENDING &RANKVAR;
RUN;
DATA TOREPORT;
SET FORTOPNN;
IF _N_ < &NN + 1;
RANK = _N_;
RUN;
PROC MEANS DATA=&DATA   NOPRINT SUM N;
VAR &RANKVAR;
OUTPUT OUT=ALL   SUM=SUMTOT N=NTOT;
RUN;
PROC MEANS DATA=TOREPORT NOPRINT SUM N;
VAR &RANKVAR;
OUTPUT OUT=TOPNN SUM=SUMTOP N=NTOP;
RUN;
DATA _NULL_;
MERGE ALL TOPNN;
FORMAT PCTTOT 5.1;
PCTTOT = ROUND((100 * (SUMTOP / SUMTOT)),.1);
%GLOBAL RANKLEN;
CALL SYMPUT('RANKLEN',LENGTH(LEFT(&NN)));
%GLOBAL MIN;
IF &MINRVAR NE . THEN CALL SYMPUT('MIN',TRIM(LEFT(PUT(&MINRVAR,&RVARFMT))));
%GLOBAL PCTTOT;
CALL SYMPUT('PCTTOT',TRIM(LEFT(PCTTOT)));
%GLOBAL HTTLMIN;
FORMAT TTLTOPNN $14.;
IF NTOP < NTOT AND NTOP = &NN THEN DO;
    TTLTOPNN = "Top &NN";
    CALL SYMPUT('HTTLMIN','0');
  END;
ELSE DO;
  TTLTOPNN = 'Ranked List of';
  IF &MINRVAR = . OR "&BELOWMIN" = 'N'
    THEN CALL SYMPUT('HTTLMIN','0');
  ELSE   CALL SYMPUT('HTTLMIN','1');
END;
%GLOBAL TTLTOPNN;
CALL SYMPUT('TTLTOPNN',TRIM(TTLTOPNN));
RUN;
OPTIONS NODATE NONUMBER;
PROC PRINT DATA=TOREPORT NOOBS U LABEL SPLIT='*';
FORMAT RANK     &RANKLEN..;
FORMAT &RANKVAR &RVARFMT;
LABEL RANK      = 'Rank'
      &CLASSVAR = "&CVARLABL"
      &RANKVAR  = "&RVARLABL";
VAR RANK &CLASSVAR &RANKVAR;
SUM &RANKVAR;
TITLE1 "&TTLTOPNN &TTLTEXT";
TITLE3 "This list accounts for &PCTTOT% of the total &RVARLABL";
%IF &HTTLMIN = 1 %THEN %DO;
TITLE5 "Only values not less than &MIN are listed";
%END;
%MEND TOPNN;
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'ZCORNG �� $WKNF C XCT[�CDNG UK\G OGPW QH ITCRJ RTQITCO UGNGEVKQPU� WUKPI VJG CEVWCN ITCRJ VKVNG VGZV
VJCV KU KP VJG ITCRJ RTQITCOU VJGOUGNXGU� 2TQITCOU CTG MGRV KP CP /85 2CTVKVKQPGF &CVC 5GV� HQT
YJKEJ VJG 5#5 (+.'4'( KU KPROGRAMSL� 'CEJ RTQITCO PCOG KU QH VJG HQTO KGRAPHnnL� YKVJ KnnL DGKPI C

VYQ�FKIKV PWODGT 
00� 01� 02� GVE��� 6JG OCZKOWO XCNWG QH KnnL KU MGRV KP CP GZVGTPCN RCTCOGVGT HKNG� HQT

YJKEJ VJG 5#5 (+.'4'( KU KPARMFILEL� )TCRJ 6+6.' UVCVGOGPVU OWUV DG QH VJG HQTO KTITLE1 Htext I�L�

DATA _NULL_;
INFILE PARMFILE;
INPUT @1 HOWMANY 2.;
%GLOBAL COUNT;
CALL SYMPUT(‘COUNT’,HOWMANY);
RUN;

%MACRO GETTTLS; /* MACRO for getting graph titles */
%DO I = 1 %TO &COUNT;
     DATA _NULL_;
     %GLOBAL TITLE&I;
     INFILE PROGRAMS(GRAPH&I);
     INPUT @1 LINE $80.;
     IF SUBSTR(LINE,1,7) = 'TITLE1 ';
     PRESTART = INDEX(LINE,'''');
     LINEEND = SUBSTR(LINE,PRESTART+1,80-PRESTART);
     AFTEREND = INDEX(LINEEND,'''');
     TITLE = SUBSTR(LINEEND,1,AFTEREND-1);
     CALL SYMPUT("TITLE&I",TITLE);
     RUN;
     %IF &SYSERR > 0 %THEN %DO;
     /* code here to handle missing graph program situation */
     %END;
%END;
%MEND  GETTTLS;

%GETTTLS /* get the graph title text for use in the selection menu */
RUN;

%MACRO SLCTLNS; /* MACRO for graph-selection screen lines */
%LOCAL J;
%DO I = 1 %TO &COUNT;
     %LET J = %EVAL(&I + 3);
     #&J @2 SELECT&I 1 REQUIRED=NO AUTOSKIP=YES @4 "&&TITLE&I"
%END;
%MEND  SLCTLNS;

%WINDOW SELGRAPH /* define the window */
#01 @2 "Select a Graph: Type D for Display, P for Print, Q for Quit"
#02 @2 "Then press Enter"
%SLCTLNS
 ; /* this semi-colon terminates the %WINDOW statement */

Remaining application code uses this window definition, but is not presented here.

Rough Illustration of Graph Menu Window (not actual screen print):

 SELGRAPH____________________________________________________________
|                                                                    |
|  Select a Graph: Type D for Display, P for Print, Q for Quit       |
|  Then press Enter                                                  |
|                                                                    |
|  _ Graph 1 title text as it is in its program TITLE1 statement     |
|  _ . . .                                                           |
|  _ Graph NN title text                                             |
|____________________________________________________________________|
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