


System I nterfaces (continued)

TTCLOSE*
TTOPEN*
TTREAD*
TTWRI TE*

OS2HELP* #

functions

ACS/ VS, WMS, and OpenVMB --------mmmmmm i

(ch) return code fromclosing I/0O channel ch

(specifications,ch) rc fromassigning I/0O channel ch to a terminal
(ch, buf, <s>) reads data fromchannel ch into buf for nmax size s

(ch, buf,<s>) wites data frombuffer buf to channel ch for max size s
hel p methods are listed in OS/2 C& for Rel ease 6.10, p44

OS/2 ONly =--mmmmm e

(h, p1, p2) displays help information using help nmethod h

WNDOAS only ----mmmmmmm e

MCI PI SLP*#(s) wait s seconds for a nultinmedia device to becone active
MCI PI STR*#(com) return information frominvocation of MZ string conmand com

PEEK16* @

(addr, <len>) the contents of a nunmeric variable, returned by a 16-bit
DLL routine, stored at nmenory |ocation addr for length I en

PEEK16C* @ (addr, <l en>) the contents of a character variable, returned by a

W NHELP* #

DMYTERVC*
WAKEUP*

16-bit DLL routine, stored at nenory |location addr for length |en
(h, p1, p2) displays help information using help nmethod h

hel p methods are listed in Wndows C&E for Rel ease 6.10, p54
WNDOWS and OS/2 ----------mmmmmmmmi e

(str) character count in hex for packet str

CALL(str,icks, ccks) checksum val ue for packet str; icks is initial
checksum and ccks is cal cul ated checksum

(str,rstr) nunber of tokens in packet str; if packet >200 characters,
str is the first 200, rstr is the remainder; else rstr ="'"'

(x) converts DataMyte 2-byte hex nunber x to an ascii nunber

(t) t specifies a tinme when a data step begins execution; the return
value is the number of seconds sl ept

Product - speci fic functions

7MODULEI C

7MODULEI N

7MODULEI

ASN2
ATl 2
BAYESACT

A
CUSUVARL

D2

D3
EWWAARL
PROBACC2
PROBACC2
PROBMED

STDMVED

inrvars i ndependent nornal random vari abl es"
type[t] = "for a Type [t] doubling-sanpling plan"

[ 7= e
note nost of the GRAPH functions have varying parameter |ists
dependi ng on the value of the first argunent; refer to 9ONLDOC

CALL(attr,parns...) current setting for attribute "attr’

(ge,parns...) return code fromcreating graphic elenent 'ge'

() return code frominitializing DSG@ (Data Step G aphics Interface)

(code) displays nessage that corresponds to error code 'code'

(tsk,parnms...) return code fromperfornmng |ib managenent task 'tsk’

(attr,parns...) return code fromsetting graphic elenment attribute

tattr'

() return code fromterm nating DSG (Data Step G aphics Interface)
I ML

(<cntl>, nodn, argl,...argn) character return value from execution of
external routine nodn; invoked fromw thin the | M. procedure

(<cntl>, nodn, argl,...argn) nuneric return value from execution of
external routine nodn; invoked fromw thin the | M procedure

CALL(<cnt| >, nodn, argl,...argn) executes external routine nodn;

invoked fromw thin the | M. procedure

Qc
(rep, N al,r1,a2,nl,n2, p) average outgoing quality type[B]
(rmode, al, r1, a2, nl, n2, p) average sanple nunber type[B]
(N al,r1,a2,nl1,n2,p) average total inspection type[B]
CALL(k, s, df,al,...<an>yl,...<yn> bl,...<bn> p) posterior probabili-
ties that observations are contaninated with a | arger variance
(n) expected val ue of the standard deviation of n inrvars
(type, sd, h, k, <hs>) average run |l ength of a one- or two-sided
curmul ative sumcontrol chart schene
(n) expected value of the sanple range of n inrvars
(n) standard deviation of the range of n inrvars
(sd, r, k) average run length for exponentially weighted noving average
(al,r1,a2,nl,n2, D, N) acceptance probablility type[A]
(al,r1,a2,nl,n2,p) acceptance probablility type[B]
(n,x) probability that the sanple median is less than or equal to x
for a sanple of n inrvars
(n) standard deviation of the nedian of a nornally distributed sanple
with size n
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THE NEXT THREE GROUPS OF FUNCTI ONS DESCRI BED REQUI RE A DI RECTORY-1 D, FILE-ID,
OR DATASET- | D TOKEN OBTAI NED FROM DOPEN, FOPEN | MOPEN, OR OPEN RESPECTI VELY
Unl ess ot herwi se specified, these functions return O if the specific operation
was successful and a nonzero value if the operation was not successful

DCLOSE& (dirid) closes directory dirid
9DCREATE (dirname, <pdir>) creates directory dirnanme under current working
directory or parent directory pdir; returns full pathname if
successful, null string if unscuccessful
DI NFO& (dirid,itm host-specific information itmconcerning directory dirid

DNUME: (dirid) nunber of nmenmbers in directory dirid

DOPEN& (fileref) opens directory fileref and returns a unique nuneric
directory identifier, returns O if open unsuccessful

DOPTNAMVE& (dirid,n) host-specific info itemnunber n about directory dirid

DOPTNUME  (dirid) nunber of information itens available for directory dirid

DREAD& (dirid,n) nane of the nth nmenber in directory dirid

DROPNOTE& (fid, notid) deletes note marker notid from FNOTE [ DROPNOTE can al so
be used to delete a notid from NOTE--refer to "Data Step Functions"]

FAPPEND& (fid, <cc>) appends current record in the FDB to file fid with
optional carriage control character cc

FCLOSE& (fid) closes file fid

FCOL& (fid) current colum position in the FDB for file fid

FDELETE& (fid) deletes file fid

FCET& (fid,var,<len>) copies data fromthe FDB into variable var for
optional length len

FI NFO& (fid,itnm) host-specific information itmconcerning file fid

FNOTE& (fid) unique note identifier for the last record read fromfile fid

FOPEN& (filref, <node>, <recl >, <recfn>) opens file filref for input or update

and returns a unique nuneric file identifier or zero if open fails
FOPTNAMVE& (fid,n) host-specific information item nunber n about file fid
FOPTNUME (fid) nunber of information itens available for file fid

FPO NT& (fid, notid) positions the read pointer to notid (fromthe FNOTE
function) in file fid

FPOS& (fid, p) positions colum pointer in the FDB to colum p for file fid

FPUT& (fid, d) noves data d to the FDB of file fid starting at the FDB's

current columm position; d can be text or a variable
FREAD& (fid) reads a record fromfile fid into the FDB
FREWND& (fid) positions file pointer to the beginning of file fid
FRLEN& (fid) size of last record read or current record size of file fid
FSEP& (fid, sep) sets token delinmiter(s) sep for file fid

FWRI TE& (fid,<cc>) wites the current record in the FDB to file fid with
optional carriage control character cc
MOPEN& (dirid, mane, <npde>, <recl >, <recfnp) opens nenber mane in directory

dirid for input or update and returns a unique nuneric file
identifier, returns O if open unsuccessful; optional record parnms

Data Step Functions

ATTRC& (dsid,attr) value of character attribute attr for data set dsid
ATTRN& (dsid,attr) value of nuneric attribute attr for data set dsid
CLOSE& (dsid) closes data set dsid

CUROBS& (dsid) current observation nunber fromdata set dsid

DROPNOTE& (dsid, notid) deletes a note nmarker notid from NOTE [ DROPNOTE can al so

delete a notid from FNOTE--refer to "External File Functions"]

(dsid) data set name associated with dsid

(dsi d, <NOSET>) reads the next nondel eted observation fromdata set

dsid into the DDV

FETCHOBS& (dsi d, obs, <opts>) reads observation nunber obs fromfrom data set
dsid into the DDV

NOTE& (dsid) unique note identifier for current obs of data set dsid

OPEN& (dsnane, <node>) opens data set dsnane for input and returns a unique
nunmeric data set identifier, returns 0 if open unsuccessful

PO NT& (dsid, notid) |ocates observation identified by notid (fromthe NOTE
function) in data set dsid

REWND& (dsid) positions data set dsid back to beginning

SET& CALL(dsid) automatically sets values of data set variables or nacro
variables after a READ; typically follows an OPEN function call
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Vari abl e Functions

GETVARC& (dsid, n)
GETVARN& (dsi d, n)

VARFMT &

VARI NFMT& ( dsi d, n)
VARLABEL& (dsi d, n)

VARLEN&

VARNAME&  (dsi d, n)

VARNUM&

(dsid, n

(dsid, n

(dsid, v
the va

functions

character value of the nth variable in data set dsid
nuneric value of the nth variable in data set dsid

) format assigned to the nth variable in data set dsid
informat assigned to the nth variable in data set dsid
| abel assigned to the nth variable in data set dsid

) length of the nth variable in data set dsid

nane of the nth variable in data set dsid

nane) position of variable vnanme in data set dsid, O if
ri abl e does not exist in the data set

VARTYPE& (dsid,n) type ('C|'N) of the nth variable in data set dsid

SAS Variabl e Attibutes

7VARRAY
7VARRAYX
7VFORMAT
7VFORVATD
7VFORVATDX
TVFORVATN
TVFORVATNX
7VFORVATW
7VFORVATWK
7VFORNVATX
7VI NARRAY
7VI NARRAYX
7VI NFORVAT

wv =
var _by
w var _|

(var)
(exp)
(var)
(var)
(exp)
(var)
(exp)
(var)
(exp)
(exp)
(var)
(exp)
(var)

7VI NFORMATD (var )
7VI NFORMATDX( exp)
7VI NFORMATN (var )
7VI NFORMATNX( exp)
7VI NFORMATW ( var )
7VI NFORMATWK( exp)
7VI NFORMATX ( exp)

TVLABEL
TVLABELX
7VLENGTH
7VLENGTHX
7VNAVE
VNAVE

7VNAMEX
9VNEXT
TVTYPE
TVTYPEX
9WALUE
9VWWALUEX

State and

FI PNAVE
FI PNAMVEL
FI PSTATE
STFI PS
STNAMVE
STNAMEL
9ZI PCI TY

ZI PFI PS
ZI PNAVE
ZI PNAMEL
ZI PSTATE

(var)
(exp)
(var)
(exp)
(var)
CALL(v
vari al
(exp)
CALL(v
(var)
(exp)
(var)
(exp)

Zi pcode

nane[ t

(fcode)
(fcode)
(fcode)
(pcode)
(pcode)
(pcode)
(zcode)

(zcode)
(zcode)
(zcode)
(zcode)

"associated with the variable"
_exp = "the variable defined by the expression”
by_exp = "associated with the variable defined by expression"

0 if not
0 if not

1 if variable var is an array,
1 if var_by_exp exp is an array,
format wv var

deci mal value of the format wv var

deci nal value of the format w var_by_exp exp

nane of the format wv var

nane of the format w var_by_exp exp

wi dth value of the format w v var

width value of the format w var_by_exp exp

format w var_by_exp exp

1 if variable var is a nmenber of an array, 0 if not
1if var_by_exp is a nenber of an array, 0 if not

informat wv var
deci nal value of the informat w v var
deci mal value of the informat w var_by_exp exp

nane of the informat wv var

name of the informat w var_by_exp exp

width value of the informat wv var

wi dth value of the informat w var_by_exp exp

informat w var_by_exp exp
| abel wv var
| abel w var_by_exp exp

conpile-tinme size of the variable var

conpile-tine size of the var_by_exp exp

nanme of the variable var

arl,var2) assigns the nane of variable varl as the val ue of
bl e var2

nanme of the var_by_exp exp

ar,type,len) returns nane, type, and |length of variable var
type ("C|'N) of the variable var

type ('C|'N) of the var_by_exp exp

formatted value wv var

formatted val ue w var_by_exp exp

ype] = "name <= 20 characters in [type] case"

converts FIPS code to a state nane[upper]

converts FIPS code to a state nane[ mi xed]

converts FIPS code to a two-char postal state code
converts two-char postal state code to a FIPS code
converts two-char postal state code to a state nane[upper]
converts two-char postal state code to a state nane[m xed]
converts five-char zip code to a city nanme and a two-char
postal state code

converts five-char zip code to a FIPS code

converts five-char zip code to a state nane[ upper]
converts five-char zip code to a state name[ m xed]
converts five-char zip code to a two-char postal state code

5
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Char act er

ANSI 20EM
9ANYALNUM
9ANYALPHA
9ANYCNTRL
9ANYDI G T
9ANYFI RST
9ANYGRAPH
9ANYLOVNER
9ANYNAVE
9ANYPRI NT
9ANYPUNCT
9ANYSPACE
9ANYUPPER
9ANYXDI G T

ASCEBC*

BYTE
9CAT
9CATS
9CATS

9CATT
9CATT

9CATX
9CATX
9COALESCEC
COLLATE
9COVPARE
9COVPCOST
9COWPGED
9COWPLEV

COWPBL+
COVPRESS

9COUNT
9COUNTC
DEQUOTE+

EBCASC*
9FI ND

9FI NDC

I NDEX
| NDEXC

| NDEXW

functions
6
"first position of any [type] in string str beginning
at position pos, default pos = 1; a negative val ue
of pos searches right to left"
parmlists (str,...<strn>) for the CAT* functions can be denoted
using character arrays (of aryl-aryn)

first [type] =

CALL(str,dst,len) [WNDOABS] converts string str fromansi to oem for
length len and stores result in string dst
(str,<pos>) first al phanuneric character

(str,<pos>) first al phabetic character

(str,<pos>) first control character

(str,<pos>) first digit

(str,<pos>) first character valid as the beginning of a SAS variable
name

(str,<pos>) first graphical character

(str,<pos>) first |lowercase letter

(str,<pos>) first character valid as part of a SAS variabl e nane

(str, <pos>) first
(str,<pos>) first
(str,<pos>) first
(str,<pos>) first uppercase |letter

(str,<pos>) first hexadecimal character that represents a digit

(str) [VMB] converts string str fromascii to ebcdic

(n) nth character in ascii or ebcdic collating sequence
(str,...<strn>) concatenates strings w thout renoving |eading or
trailing bl anks

(str,...<strn>) concatenates strings and renoves |eading and
trailing bl anks

CALL(result,str,...<strn>) assigns result the value of concatenating
strings str-strn along with renoving | eading and trailing bl anks
(str,...<strn>) concatenates strings and renoves trailing blanks only

CALL(result,str,...<strn>) assigns result the value of concatenating
strings str-strn along with renoving trailing blanks only
(sep,str,...<strn>) concatenates strings, renoves |eading and
trailing blanks, and inserts separator sep

CALL(sep,result,str,...<strn>) assigns result the value of
concatenating strings, renoving all |eading and trailing bl anks,
and inserting separator sep

(strl,...<strn>) first non-mssing string of strings strl-strn
(s,<e>) string of chars in collating seq fr start pos s to end pos e
(s,,<lI>) string of chars in collate seq fromstart pos s for length |
(stri,str2,<nmod>) position of the |eftnost character by which strings
strl and str2 differ with optional nodifiers nod

CALL(op1,val 1,...<opn,valn>) set the costs of operations for
use by the COWPGED function

(stri,str2, <cut>, <npd>) general edit distance between strings strl
and str2; for details refer to 9ONLDOC

(stri,str2, <cut>, <npbd>) Levenshtein edit distance between strings
strl and str2; for details refer to 9ONLDOC

(str) renmoves nultiple blanks between bl ank-delimited substrs in str
(str, <renp, <nopd>) renoves bl anks OR chars specified in remfromstr;
added in V9, optional paranmeter nod nodifies 2nd paraneter
(src,str,<nod>) nunber of tinmes substr str appears in string src
with nodifiers nod

printabl e character
punctuation character
whi t e- space character

later

(src,str,<nod>) nunber of tinmes characters in str appear or do not
appear within src with nodifiers nod
(str) renoves surroundi ng quotes, single or double, fromstr

and renoves nultiple single and double quotes within str

(str) [VMS] converts string str fromebcdic to ascii

(src,str, <pos>, <nod>) first position of string str located in string
src using start position pos and nodifiers nod

(src,str,<nod>) first position of any characters in str that appear
or do not appear within src using start position pos & nodifiers nod
(src,str) first position of string str located in string src
(src,str,...<strn>) first position of any character in any of the
strings str-strn located in string src

(src,str,<dlnmp) first position of the blank-delimted substring str
in string src; third paraneter added in V9 allows you to specify a
delineter other than a blank through character expression dlm
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Char act er

LEFT

LENGTH
9LENGTHC
9LENGTHM
9LENGTHN

LOWCASE+
O9NLI TERAL
9NOTALNUM
9NOTALPHA
9NOTCNTRL
ONOTDI G T
9NOTFI RST

ONOTGRAPH
ONOTLOVER
9NOTNAVE
9NOTPRI NT
9NOTPUNCT
9NOTSPACE
9NOTUPPER
ONOTXDI Gl T
9NVALI D
CEMRANSI *
9PROPCASE
QUOTE+
RANK
REPEAT
REVERSE
RI GHT
SCAN
9SCAN
9SCANQ
9SCANQ
SOUNDEX+
SPEDI S&
9STRI P
9SUBPAD

SUBSTR

9SUBSTRN

TRANSLATE

TRANVRD+

TRIM

TRI M\
UPCASE
VERI FY
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(conti nued) functions
____________ 7
(str) converts |eading blanks to trailing blanks in string str

(str) length of string str

(str) length of string str including trailing blanks

(str) anount of menory in bytes that is allocated for string str
(str) length of string str excluding trailing blanks; 0 if blank
(str) converts all uppercase characters in str to | owercase

(str) SAS nane literal
(str,<pos>) first
(str,<pos>) first
(str,<pos>) first
(str,<pos>) first
(str,<pos>) first
vari abl e nane

(str,<pos>) first
(str,<pos>) first
(str,<pos>) first
(str,<pos>) first
(str,<pos>) first
(str,<pos>) first

of string str

non- al phanuneric character
non- al phabeti c character
non-control character
non-digit
character invalid as the beginning of a SAS
non- gr aphi cal character

non-| ower case character

character invalid as part of a SAS variable nane
non- printabl e character

non- punct uation character

non- whi t e- space character

(str,<pos>) first non-uppercase character

(str,<pos>) first character that is not a hexadecinal digit

(str,<b>) 1 if string str is a valid SAS vari abl e nane based on basis
b, 0 if not; for values of b refer to 9ONLDOC

CALL(str,dst,len) [WNDOAS] converts string str fromoemto ansi for
length len and stores result in string dst

(str,<dl n) converts string str to proper case with delinmeters dlm
mat ches a pattern

(str) adds surroundi ng double quotes to string str,
doubl e quotes found within str

(x) position of character x in ascii or ebcdic collating sequence
(str,n) string consisting of string str repeated n+l tines

(str) string str with its characters in reverse order

substring that matches a pattern

(str) converts trailing blanks to | eading blanks in string str
(str,n,<dln®) nth substring in str separated by delineters dlm

see 9ONLDOC for default dlm beginning with V7 a negative val ue of
n scans the string right to left

CALL(str,n, pos,len,<dl nm) position and | ength of nth substring in
string str separated by delinmters dlm see 9ONLDOC for default dim
(str,n,<dl np) sanme as SCAN but ignores delinmeters within quotation
mar ks

CALL(str,n, pos, |en, <dl n») same as CALL SCAN but
wi t hin quotation marks

(str) encodes string str according to a patented search al gorithm
described in SASP222, p64

and doubl es any

ignores delimeters

(str,key) a value representing the |likelihood that string str matches
string key
(str) renoves all leading and trailing bl anks

(str, pos,<n>) n characters of str beginning at position pos: if
null string is returned; if pos + n-1 > |ength(str), result is
padded wi th bl anks

(str, pos, <n>)

"X = substr()" returns n characters of str
"substr() = x" assigns n chars of x to str beginning at position pos
beginning in V9, if nis omtted str will be assigned a |length of 8
(str, pos,<n>) n characters of str beginning at position pos, allow ng
negative values for both pos and n, and possible null string return
(str,tol,fronmtl,...<ton,from>) converts all characters in str that
occur in fronml to their respective character in tol for every
from-ton pair of strings

(str,to,fron) converts all blank-delimted occurrences of string
fromin string str to string to

(str) renoves all trailing blanks

(str) renoves all trailing blanks, NULL if result is a blank

(str) converts all |owercase characters in str to uppercase
(str,excerptl,...<excerptn>) position of the first character in str
that is not present in any of the strings excerptl-excerptn

n=0,

begi nning at position pos

Arithnetic

ABS
Al RY+

ARSI N
ATAN
9ATAN2
9BETA
CEl L
9CEl LZ

7CONSTANT

CCs

COsH

DAl RY+
7DEVI ANCE

DI GAMVA

ERF

ERFC

EXP
TFEACT

FLOOR
9FLOORZ

FUzZZ

GAMVA

| BESSEL+

I NT

91 NTZ
JBESSEL+
LGAMVA
LOG
LOGL10
LOG

9LOGE STIC

9LOGBETA
MOD
9MODZ
7PERM
ROUND
9ROUNDE

9ROUNDZ
SI GN
SIN
SI NH
9SOFTVAX

SQRT
9STDI ZE

TAN
TANH
9TANH

TRI GAMVA
TRUNC

functions
8

(num absol ute val ue of num

(num value of the airy function; the differential
(num) arccosine in radians; -1 < num< 1

(num arcsine in radians; -1 < num< 1

(num arctangent in radi ans

(numl, nun®) arctangent in of two nuneric variables in radians

(a,b) beta function of first shape parma and second shape parmb
(num snallest integer greater than or equal to num

(num snallest integer greater than or equal to num without fuzzing
(n,r) combinations of n elements taken r at a tinme

(c) machine or mathematical constant c, values of c are:

equation w'-xw=0

E natural base LOGBI G |l og wrespect to base of big

Pl pi LOGSMVALL |l og wrespect to base of snall
EULER eul er constant SQRTBI G square root of big

EXACTI NT exact integer SQRTSMALL square root of snall

Bl G | argest dp num  MACEPS machi ne precision constant
SVALL smal | est dp num LOGVACEPS |o0g W respect to base of naceps

[dp = doubl e-preci sion] SQRTMACEPS square root of maceps
(num cosine; num nust be in radians

(num hyperbolic cosine

(num derivative of the airy function

(dist,var,parns...) deviance fromdistribution dist using random
variabl e var; paraneter |ist varies depending on distribution
(num derivative of the LGAMVA function; num> 0

(num) the integral defined in SASLang, p546

(num) conplenment to the ERF function [1-erf(num]

(num) the constant e raised to the power of num

(num factorial of num

(num largest integer |less than or equal to num
(num largest integer less than or equal to numw thout fuzzing
(num nearest integer value if numis within 1e-12 of the integer

(num the integral defined in SASLang, p551

(nu, x, kode) bessel function when kode=0, and nodified bessel
when kode !'= 0 of order nu evaluated at x

(num truncates decimal portion of num

(num truncates deci mal portion of numw thout fuzzing
(nu, x) bessel function of order nu evaluated at x

(num natural |ogarithm of GAMVA(num)

(num natural logarithm of num

(num common | ogarithm of num

function

(num logarithmto the base 2 of num

CALL(varl,...<varn>) replaces each variable with the |ogistic value
of that variable; only accepts variabl e nanmes

(a,b) logarithmof the beta function with shape paraneters a and b
(numdiv) renminder of the quotient nunidiv

(num div) renminder of the quotient numidiv w thout fuzzing

(n,r) pernutations of n elenments taken r at a tine

(num <u>) numrounded to the nearest unit u, default u =1
(num <u>) numrounded to the nearest unit u, default u=1; if
hal fway between two nultiples, an even nultiple is returned
(num <u>) numrounded to the nearest unit u [def = 1] w thout fuzzing
(num) -1 if num< 0, Oif num=0, and 1 if num> O

(num sine; num nust be in radians

(num hyperbolic sine

CALL(varl,...<varn>) replaces each variable with the softmax val ue

of that variable; only accepts variabl e names

(num square root of num
CALL(<opt1,>...<optn,>varl, ..

resul t

.<varn>) standardizes each variable's
val ue according to options; see 9ONLDOC for option val ues

(num tangent; num nust be in radians and not an odd nultiple of pi/2
(num hyperbolic tangent

CALL(<varl,...<varn>) replaces each variable with the hyperbolic
tangent of that variable; only accepts variable nanes

(num derivative of the DIGAMMA function; num> 0

(numlen) truncates numstored as a double to | en bytes
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Probability

BETAI NV
CDF&
CI NV

CNONCT+

FI NV

FNONCT+

GAM NV
9L OGCDF
LOGPDF&
LOGPMF&
LOGSDF&
PDF&
PMF&
PO SSON
PROBBETA
PROBBNML

7PROBBNRM+
PROBCHI
PROBF

PROBGAM
PROBHYPR

PROBI T
7PROBMC+
PROBNEGB
PROBNCORM
PROBT
9QUANTI LE

SDF&
TINV

TNONCT+

Programat i

9ALLPERM
9CHOCSEC

9CHOOSEN

9l FC

91 FN

functions
- 9
le = "is less than or equal to"
prob_ = "probability that an observation from a<n>|the"
frvrdist = "fromvarious continuous and discrete distributions"

(p,a, b) pth quantile frombeta distribution with shape parnms a and b
(id,q,<s><I>) left cunulative distribution function frvrdi st
(p,df,<nc>) pth quantile fromthe chi-square distribution with
degrees of freedomdf and a noncentrality paraneter nc

(x,df, prob) the noncentrality paraneter froma noncentral chi-square
di stribution whose paraneters are x, df, and nc

(p, ndf, ddf, <nc>) pth quantile fromthe F distribution wth nunerator
and denomni nator degrees of freedom ndf and ddf and a noncentrality
paraneter nc

(x, ndf, ddf,<nc>) the noncentrality paranmeter froman noncentral F

di stribution whose paraneters are x, ndf, ddf, and nc

(p,a) pth quantile fromthe ganmma distribution with shape paraneter a
(id,q,<s><I>) logarithmof the left cunulative distribution function
(id,q,<s> <I>) logarithmof the probability density function frvrdist
(id, g,<s> <I>) logarithmof the probability mass function frvrdist
(id,q,<s> <I>) log of the survival function (log upper tail) frvrdist
(id, q,<s> <I>) probability density function frvrdist

(id, q,<s> <I>) probability nmass function frvrdist

(mn) prob_ Poisson distribution, with nrean m le n

(x,a,b) prob_ beta distribution, with shape paraneters a and b, le x
(p,n,m prob_ binonial distribution, with probability of success p,
nurmber of trials n, and nunber of successes m le m

(x,y,r) probability fromthe bivariate nornmal distribution [avail
with the QC product in 6.07]

(x,df,<nc>) prob_ chi-square distribution, with degrees of freedom df
and noncentral ity paraneter nc, le x

(x, ndf, ddf,<nc>) prob_ F distribution, with nunerator and denom nator
degrees of freedom ndf and ddf, and noncentrality paraneter nc, le x
(x,a) prob_ ganmma distribution, with shape paraneter a, le x
(n,k,s,<r>) prob_ extended hypergeonetric distribution, with

popul ation n, itens k, sanple size s, and odds ratior, le x

(p) pth quantile fromthe standard nornal distribution
(dist,q,p,df,np, <parns>) probability or the quantile from various
distributions with finite and infinite degrees of freedomfor the
variance estimate [avail with the QC product in 6.07]

(p,n,m prob_ negative binom al distribution, with probability of
success p and nunber of successes n, le m

(x) prob_ standard normal distribution le x

(x,df,<nc>) prob_ Student's t distribution with degrees of freedom df
(di st, prob, <s>, <I > <sc>) quantile froma specified distribution

and noncentral ity paraneter nc, le x

(id, q,<s><I>) survival function (upper tail) frvrdist

(p,df,<nc>) pth quantile fromthe Student's t distribution with
degrees of freedomdf and a noncentrality paraneter nc

(x,df, prob) the noncentrality paraneter froma noncentral t

di stribution whose paraneters are x, df, and nc

cal
CALL(k, argl,...<argn>) all pernutations of argunents argl to argn
(x,argl,...<argn>) xth selection anbng argunents argl to argn as a

character value, x can be an expression; a negative value of x treats
argn as argl and counts right to left

(x,argl,...<argn>) xth selection ambng arguments argl to argn as a
nuneric value, x can be an expression; a negative value of x treats
argn as argl and counts right to left

(expr,t,f,<np) character value t, f, or mbased on whether expression
expr evaluates to true, false, or missing, respectively
(expr,t,f,<n®) nuneric value t, f, or m based on whether expression
expr evaluates to true, false, or missing, respectively
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Random Nunber s

NORMAL

RANBI N

RANCAU
9RAND

RANEXP
RANGAM
RANNOR
RANPQOI

RANTBL
RANTRI

RANUNI

RANBI N
RANCAU
RANEXP
RANGAM
RANNOR

9RANPERK

9RANPERM

RANPQO
RANTBL
RANTRI
RANUNI

functions

----- 10
var [dist] = "variate generated froma<n>|the [dist] distribution"
varup [dist] = "updates seed and returns a variate generated from

a<n>|the [dist] distribution"

(seed) var nornal with nmean 0 and variance 1

(seed, n,p) var binomal with mean np and variance np(1-p)

(seed) var Cauchy with location paraneter 0 and scal e paraneter 1
(dist, parnt,...parm) generates random nunbers fromdistribution dist
with paraneters approriate for specified distribution

(seed) var exponential with parameter 1

(seed, a) var ganma with paraneter a

(seed) var normal with nean 0 and variance 1

(seed, ) var Poisson with nmean m

(seed, pl,...pn) var probability mass function defined by pl-pn
(seed, h) var triangular with paraneter h

(seed) var uniformon the interval (O,1)

CALL(seed, n,p) varup binom al with nmean np and variance np(1-p)
CALL(seed) varup Cauchy w/ | ocation paraneter O and scal e paranmeter 1
CALL(seed) varup exponential with paraneter 1

CALL(seed,a) varup ganma with paraneter a

CALL(seed) varup normal with nean 0 and variance 1

CALL(seed, k, n1,...<nn>) updates seed and returns random pernutation
of variables nl-nn taken k at a time, "nl,...<nn>" can be specified
as "of nl-nn"

CALL(seed, nl1,...<nn>) updates seed and returns random pernutation

of variables nl-nn, "ni,...<nn>" can be specified as "of nil-nn"
CALL(seed, n) varup Poisson with nean m

CALL(seed, pl,...pn) varup probability mass function defined by pl-pn
CALL(seed, h) varup triangular with paranmeter h

CALL(seed) varup uniformon the interval (O,1)

9STREAM NI T CALL(seed) specifies a seed to use for subsequent calls to RAND

UNI FORM

(seed) var uniformon the interval (O0,1)

Statistical

9COALESCE

Css

cv
9GEOVEAN
9GEOVEANZ
9HARMEAN
9HARMEANZ
9l R

KURTGCSI S
9LARGEST
9MAD

MAX
9MEDI AN

MEAN

M N

N

NM SS

ORDI NAL
9PCTL<n>

RANGE
9RVS

SKEWNESS
9SMALLEST

STD

STDERR

SUM

uss

VAR

of args = "of nonnmissing argunents nil-nn"

parmlists (nl,...<nn>) can be denoted using arrays (of aryl-aryn)
(n1,...<nn>) first non-m ssing value of argunments nl-nn
(n1,n2,...<nn>) corrected sum of squares of args
(n1,n2,...<nn>) coefficient of variation of args
(n1,n2,...<nn>) geonetric nmean of args; fuzzes values near zero to O
(n1,n2,...<nn>) geonetric mean val ue of args w thout fuzzing
(n1,n2,...<nn>) harnonic nmean of args; fuzzes values near zero to O
(n1,n2,...<nn>) harnoni x mean of args w thout fuzzing
(n1,n2,...<nn>) interquartile range of args
(n1,n2,n3,n4,...<nn>) kurtosis of args
(k,n1,n2,...<nn>) kth largest value of args
(nl1,...<nn>) nedian absol ute deviation fromthe nmedian of args
(nl1,n2,...<nn>) nmeaxi mum val ue of args
(n1,...<nn>) nedian of args
(n1,n2,...<nn>) nean value of args
(n1,n2,...<nn>) mninmmvalue of args
(nl,...<nn>) nunber of args
(nl,...<nn>) nunber of missing argunents nl-nn
(count,nl,n2,...<nn>) largest of the first count argunents nl-nn

(p,nl,...<nn>) nth (1-5) percentile p of args
(n1,n2...<nn>) difference between the | argest and snallest of args

(n1,...<nn>) root mean square of args
(n1,n2,n3,...<nn>) skewness statistic of args
(k,n1,n2,...<nn>) kth smallest value of args
(n1,n2,...<nn>) standard deviation of args
(n1,n2,...<nn>) standard error of the nean of args
(n1,n2,...<nn>) sum of nonm ssing args nl-nn
(n1,n2,...<nn>) uncorrected sum of squares of args

(nl,n2,...<nn>) variance of args
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Logi cal functions

------- 11

BAND+ (x1,x2) the bitw se AND of x1 and x2

BLSHI FT+ (x1,n) the bitwise left shift of x1 for n bits

BNOT+ (x1) the bitw se NOT of x1

BOR+ (x1,x2) the bitwise OR of x1 and x2

BRSHI FT+ (x1,n) the bitwise right shift of x1 for n bits

BXOR+ (x1,x2) the bitw se EXCLUSI VE OR of x1 and x2

Speci al SAS Operations

CEXIST& (cent,<U>) 1 if catalog or catalog entry cent exists, 0 if not
optional 'U keyword paraneter verifies ability to update

DI F<n> (var) first differences between var and its nth lag; default n =1

DM (array,dim nth dinmension dimof a nmultidinmensional array

DI Mcn> (array) nth dinmension of an array; default n =1

EXECUTE+ CALL(nmac) executes resol ved val ue of sas macro mac follow ng the
current data step; the data step nust end with a run statenent

EXI ST& (mem <nmtyp>,<gen>) 1 if SAS data library nenber exists, 0 if not; opt
nenber type ntyp; optional generation number gen added in V9

FEXI ST& (fref) 1 if external file identified by fileref fref exists, 0 if not

FI LEEXI ST&(pnane) 1 if external file identified by physical nanme pnane exists,

FI LENAVE&

FI LEREF&

0 if not

(1 nanme, <pnanme>, <dev>, <opts>,<dir>) if pname is present, return code

fromassigning fileref Inane to physical file pname with device dev
and host-specific options opts; if pname absent, deassigns fileref

(fn) zero if filename fn has been assigned, nonzero if it has not

GETOPTI ON&( opt , <rep>) val ue of option opt with optional reporting keyword rep

HBOUND
HBOUND<n>
| NPUT

I NPUTC+

I NPUTN+

71 ORCMSG
LABEL
LAG<n>
LBOUND
LBOUND<n>
LI BNAMVE&

LI BREF&
7M SSI NG
9M SSI NG

PATHNAMVES&
PUT

PUTC+

PUTN+

RESOLVE+
9SYMEXI ST

SYMGET
9SYMGLOBL
9SYM.OCAL

SYMPUT
9SYMPUTX

SYSMBG&
SYSPROD+

SYSRC&
SYSPARM
9UUI DGEN

(array, din) upper bound of nth dinmension dimof a nultidimarray
(array) upper bound of the nth dinension of array; default n =1
(src,inf) read the value of src using informat inf

use this to convert character data to numeric data

(src,inf,<w>, <d>) read the value of src using character informat inf
specified at run time; w= width and d = deci nal val ue for infornmat
(src,inf,<w>, <d>) read the value of src using nuneric informat inf
specified at run tine; w = width and d = deci mal value for informat
() fornatted error nmessage associated with current value of _|ORC_
CALL(var,str) assigns |abel str to the variable var

(var) nth lag value of variable var stored/retrieved in a queue
(array,din) |ower bound of the nth dinmension dimof a multidimarray
(array) lower bound of the nth dinension of array; default n =1

(I nane, <pnane>, <eng>, <opts>) if pname is present, return code from
assigning libref Inane to physical library pnane with engine eng and
host-specific options opts; if pname is absent, deassigns |ibref
(lib) zero if libnanme |ib has been assigned, nonzero if it has not
(e) 1 if variable or expression e contains a mssing value, 0 if not
CALL(varl,...<varn>) assigns a mssing value to all variable nanes
varl-varn: can use "of" construct; eg, call mssing(of _all_)
(fref) physical name of SAS data library or external file fref
(src,f) wite the value of src using format f

use this to convert nuneric data to character data

(src,for,<w>, <d>) wite the value of src using character format for
specified at run tine; w= width and d = decinal value for fornat
(src,for,<w>,<d>) wite the value of src using nuneric format for
specified at run tine; w= width and d = deci nmal value for format
(mac) resol ved val ue of sas macro mac [nore flexible than SYMGET]
(mac) 1 if sas macro mac exists, O if it does not exist

(mac) value of sas nmacro mac during datastep execution

(mac) 1 if sas macro mac is global in scope, O if not

(mac) 1 if sas macro mac is local in scope, O if not

CALL(nac, str) assigns the value str to sas nmacro nac
CALL(namc, str, <syntab>) assigns the value str to sas nmacro mac in
synbol table syntab and renpves both | eading and trailing bl anks

() nmessage produced froma data set or external file function call
(prod) 1 if sas product prod is licensed, O if prod is not |icensed,
and -1 if prod is not recognized

() return code froma data set or external file function call

() value of the string specified with the SYSPARM option

(<war n>, <forn) Universal Unique ldentifier in formform (binary or
character[default]) with maxi mum war ni ngs warn [defaul t =1]

Fi nanci al functions

--------- 12
sld = "straight-line depreciation”

COMPOUND (a,f,r,n) the missing argunment of the four; f = a(l + r)**n

8CONVX (y,f,c1,...cn) convexity for an enunerated cashfl ow

8CONVXP (a, c,n, Kk, kO, y) convexity for a periodic cashflow stream
DACCDB (p,Vv,y,r) accunul ated depreciation using a declining balance nethod
DACCDBSL (p,V,y,r) sanme as DACCCB but with conversion to an sld function
DACCSL (p,v,y) accunul ated depreciation using the straight-Iline nethod
DACCSYD (p,v,y) accunul ated depreciation using the sumof-years-digits nethod
DACCTAB (p,v,t1,...<tn>) accunul ated depreciation using user-specified tables
DEPDB (p,v,y,r) deprem ation using the declining bal ance nethod
DEPDBSL (p,Vv,y,r) same as DEPDB but with conversion to an sld function
DEPSL (p,v,y) straight-line depreciation
DEPSYD (p,V, y) sum of -years-digits depreciation
DEPTAB (p. v, .<tn>) depreciation using specified tables

8DUR (y,f, .cn) nodified duration for an enunerated cashfl ow

8DURP (a, c,n, k kO,y) nodified duration for a periodic cashflow stream
I NTRR (freq,c0,cl,...cn) internal rate of return as a fraction
I RR (freq,c0,cl,...cn) internal rate of return as a percentage
MORT (ant, pay, rate, period) mssing argunent of the four anortization parnms
NETPV (rate,freq,cO,cl,...cn) net present value with rate as a fraction
NPV (rate,freq,cO,cl,...cn) net present value with rate as a percentage

8PVP (a, c,n, k,kO,y) present value for a periodic cashflow stream

SAVI NG (f,p,r,n) the mssing argunment of the four froma periodic saving
fo= (p(l+r)((1L+r)**n-1))/r
8Y| ELDP (a,c,n, k,kO,y) yield-to-maturity for a periodic cashflow stream

Dates and Ti mes

7DATDI F (d1, d2, b) nunber of days between sas date values dl1 and d2 according
to basis b ('30/360' or 'Actual')
DATE () sas date equal to the current date

DATEJUL (n) converts julian date n to a sas date; n = yyddd or yyyyddd
DATEPART (dt) date portion of the sas datetime value dt
DATETIME () sas datetine equal to the current date and tine
DAY (d) day-of-nonth [1-31] fromthe sas date value d
DHVS (d,h,ms) sas datetinme fromdate, hour, minute, and second
HVS (h,ms) sas tine fromhour, mnute, and second
HOUR (tdt) hour [0-23] fromeither sas tine or sas datetine value tdt
I NTCK (int,fr,to) nunber of tinme intervals "int' from'fr' to 'to';
fr and to are sas dates, tines, or datetines; interval values are
listed in SASLang, p558 and SASP222+, p58
1 NTNX (int,fr,num adds 'num ‘'int' intervals to starting 'fr'

fr and to are sas dates, tines, or datetines; interval values are
listed in SASLang, p560 and SASP222+, p59
(int,fr,numalign) "align' parmadded in Rel 6.11 and 6.09E; advances
result to the 'beginning', 'mddle, or 'end of the interval
JULDATE (d) julian date equivalent of the sas date d
JULDATE7& (d) julian date (with a 4-digit year) equivalent of the sas date d
MDY (md,y) sas date nonth, day, and year

M NUTE (tdt) minute [0-59] fromeither sas tine or sas datetinme value tdt
MONTH (d) month [1-12] fromthe sas date value d

QTR (d) quarter of the year [1-4] during which sas date value d falls
SECOND (tdt) second [0-59] fromeither sas tine or sas datetine val ue tdt
TI MVE () sas tine equal to the current tine

TI MEPART (dt) tine portion of the sas datetine val ue dt

TCDAY () sas date equal to the current date

WEEKDAY  (d) day-of-week [1-7] fromthe sas date value d, 1 = Sunday, etc.

YEAR (d) year as a four digit nunmber fromthe sas date value d

7YRDI F (d1, d2,b) nunber of years between sas date values dl and d2 according
to basis b ('30/360', 'Actual', 'ACT/360', or 'ACT/365')
YYQ (y.q) sas date equal to the first day of quarter g in year y
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Web- based functions
--------- 13

8HTMLDECODE(str) decoded string fromstr containing HTM. nuneric character
references or HTM. character entity references

8HTMLENCODE(str) encoded string fromstr using HTM. character entity references

8URLDECODE (str) decoded string fromstr using the URL escape syntax

8URLENCODE (str) encoded string fromstr using the URL escape syntax

Pattern Matching

9PRXCHANGE (expr|rxid,t,src) performs pattern-natching replacenent on str src
9PRXCHANGE CALL(rxid,t,ostr, <nstr>, <l en>, <trunc>, <n>) perforns pattern-matching
9PRXDEBUG CALL(b) if b > 0 then enables debug output; if zero, disables it
9PRXFREE CALL(rxid) frees nmenory allocated by expression id from PRXPARSE
9PRXMATCH (expr|rxid,src) position of beginning of pattern expr or id rxid
9PRXNEXT CALL(rxi d, beg, end, src, pos, |l en) position and | ength of a substring
that matches a pattern and iterates over nultiple nmatches
9PRXPAREN (rxid) |ast bracket match for which there is a match in a pattern
9PRXPARSE (expr) unique nurmeric id to conpiled Perl regular expression expr
9PRXPOSN  (rxid, cb,src) capture buffer cb fromstring src using pattern id rxid
9PRXPOSN CALL(rxid, cb, beg, <l en>) start position and |length for capture buffer
9PRXSUBSTR CALL(rxi d, src, pos, <l en>) position and | ength of a substring that
7RXCHANGE CALL(rx, n,src,str) changes substring(s) that match a pattern

7RXFREE CALL(rx) frees nmenory allocated by other RX functions
7RXVATCH (rx,str) position of beginning of a substring that matches a pattern
7RXPARSE (expr) unique identifier value from parsing pattern expression expr

7RXSUBSTR CALL(rx, str, <pos>, <l en>,<n>) finds position, |ength, and score of a

Nat i onal Language Support (NLS)

note: no SAS version origin data provided; for details refer to 90ONLDOC

EUROCURR converts one European currency to another

KCOWARE returns the result of a conparison of character strings
KCOVPRESS renpves specific characters froma character string

KCOUNT returns the nunber of double-byte characters in a string
KCvT converts data from an encodi ng code to another encodi ng code

KI NDEX searches a character expression for a string of characters

KI NDEXC searches a character expression for specific characters

KLEFT left-aligns a char expr by renoving | eading DBCS bl anks and SO SI
KLENGTH returns the I ength of an argunent

KLONMCASE converts all letters in an argunent to | owercase
KREVERSE reverses a character expression

KRI GHT right-aligns a char expr by trimming trailing DBCS bl anks and SO SI
KSCAN selects a specific word froma character expression

KSTRCAT concatenates two or nore character strings

KSUBSTR extracts a substring froman argunent

KSUBSTRB extracts a substring froman argunent according to byte position

KTRANSLATE repl aces specific characters in a character expression

KTRI' M renmoves trailing DBCS bl anks and SO SI from character expressions

KTRUNCATE truncates a numeric value to a specified | ength

KUPCASE converts all single-byte letters in an argunent to uppercase

KUPDATE inserts, deletes, and replaces character value contents

KUPDATEB inserts, deletes, and replaces the contents of the character val ue
according to the byte position of the character value in the argunent

KVERI FY returns position of first character that is unique to an expression
NLDATE converts SAS-date value to the date value of the specified |locale
NLDATM converts SAS-datetine value to the tinme value of the specified |ocale
NLTI ME converts SAS time or datetinme value to tinme value of specified |ocale
TRANTAB transcodes a data string by using a translation table

VARTRANSCODE returns the transcode attribute of a SAS-data set variable

VTRANSCODE returns a value that indicates whether transcoding is on or off for
the specified variable

VTRANSCODEX returns a value that indicates whether transcoding is on or off for
the specified argunent

WEEK returns the week-nunber val ue

Sone Function Q and A

A

A

A

A

functions
------------------ 14

What is the best way to create a sas datetine value froma sas date variable
and a sas tine variabl e?

datetime = dhns(date, 0,0,tine);

(no need to use the hour, minute, and/or second functions)

There is no cube root function; how do | get the cube root of a nunber?
Use fractional exponents:
y = x**(1/3);

LAG lets ne | ook at previous values of a variable; how do I |ook ahead
at subsequent val ues?
The data set nust be nerged with itself:
for exanple, using the data set created by the follow ng:
data one; do i =1 to 20; output; end;
to create the variable 'nexti' containing the next value of i:
data next; nerge one one(firstobs=2 renanme=(i=nexti) keep=i);
to create the variable 'fifthi' containing the value of i five observations
ahead:
data fifth; merge one one(firstobs=5 rename=(i=fifthi) keep=i);

How do i convert a nuneric variable to a character variabl e?
You nust create a differently-naned variable using the PUT function.

How do i convert a character variable to a nuneric variabl e?
You nust create a differently-naned variable using the I NPUT function.

How do | conpute the factorial of a number?
In V7 and above, use the FACT function:
factor = fact(x);
In prior releases, use the increnent of the nunber and the GAMMA function:
factor = gamma(x + 1);
Note that you are linmted to the architecture of the machine as to what
magni tude of nunmber will cause an overflow error. On the | BM mainfrane,
the largest factorial that can be stored is 56!, which is approxi mately
7.1099859e74. |IBM PC s have a nuch greater range limt.

How do | use the constant pi w thin SAS?
In V7 and above, use the CONSTANT function:

pi = constant('pi');

In prior releases, here are two efficient nethods of conputing pi:
pi =4 * atan(1);
pi = arcos(-1); [slightly less efficient]

How can | conpute the integral age (in years) of sonething?
G ven two sas date variables born and calc:
age = int(intck('nmonth',born,calc) / 12);
if nmonth(born) = nonth(calc) then
age = age - (day(born) > day(calc));

How can | conpute the number of nonths between two dates?
G ven two sas date variabl es begin and end:
months = intck(' nonth', begin,end) - (day(end) < day(begin));

How can | determine the position of the nth word within a character string?
In V9 and above, use the CALL SCAN routine:
call scan(string,n, position,length);
In prior releases, use a conbination of the | NDEXW and SCAN functions:
position = indexw(string, scan(string,n));

Wiy is there no WEEK function that returns 1-52?

Since neither 365 nor 366 is divisible by 7, sone dates will
have to be in week '0' or week '53'. The followi ng code can be
used if week of year is necessary:

weekof yr = intck(' week',intnx('year', date, 0), date);

(refer to SAS Communi cations, First Quarter 1992, p48)

Not e: beginning in Version 9, a WEEK function is provided via
Nat i onal Language Support.
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Sonme Function Q and A (continued)

| need to reorder characters within a string...use SUBSTR?
You can do this using only one function call w th TRANSLATE
versus two functions calls with SUBSTR. The follow ng |ines

each nove the first character of a 4-character string to the |ast:

reorder = translate('2341',string,"'1234");
reorder = substr(string,2,3) || substr(string,1,1);

functions
15
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Nuneric (standard input)

BESTw. d

Bl NARYw. d

BZw. d

COMVAW. d

COMVAXw. d

Dw. d
DOLLARw. d
DOLLARXw. d

Ew. d

HEXw.

NUMXw. d&

OCTALw. d

PERCENTwW.

9TRAI LSG\w.

w. d

Char act er

$ASCI | w.
$Bl NARYw.

$CBw.

informats
16

standard nuneric integer and deci mal data and scientific notation

refer to Wd for exanples

bi nary data as positive nunbers

00001111 | num binary8 | 15

00001111 | numbinary8.2 | 0.15

translates trailing and enbedded bl anks to zeroes
34 | numbz4. | 3400

-2 1| numbz4.1 | -20.1

renoves conmas, bl anks, dollar and percent signs,

parant heses, and translates |left parantheses to m
$1, 000, 000 | commalO. | 1000000

500 | commal0.1 | 50

(500) | commal0. | -500

(-500) | conmmal0. | -500

dashes and ri ght
nus signs

renoves periods, conmas, blanks, dollar and percent signs, dashes

and right ')'s, and translates left '('s to mnus
$1. 000. 000 | conmax10. | 1000000

(500) | commax10. | -500

(500) | commax10.1 | -50

signs

standard nuneric integer and deci mal data and scientific notation

refer to Wd for exanpl es

same as COMVAw. d

refer to COWAw. d for exanples
same as COMVAXw. d

refer to COWAXw. d for exanples
scientific notation

1.257E3 | e7. | 1257

1.257E3 | e7.1 | 125.7

standard nuneric integer and deci mal data and scientific notation

refer to Wd for exanpl es

if w< 16, hexadecimal integers; if w = 16, hexadeci nal

signed floating point nunbers

01F | hex3. | 31
4152000000000000 | hex16. | 5.125
C310000000000000 | hex16. | -256

nuneric values with a comma for the deci mal point
896,48 | nunx6. | 896.48

val ues stored in base eight

177 | octal 3. | 127

177 | octal3.1 | 12.7

percent ages; renoves commas, bl anks, dollar signs,

and dashes,

translates left parantheses to minus signs, and interprets right

par ant heses as division by 100

1% | percent6. | 0.01
-1% | percent6. | -0.01
20-% | percent6. | 0.2
(20% | percent6. | -0.2
(-20% | percent6. | -0.2

nuneric values that may contain trailing plus or minus signs

5- | trailsgn5. | -5
14.3+ | trailsgn5. | 14.3
14.3 | trailsgn5. | 14.3

standard nuneric integer and deci mal data and scientific notation

23 | 5. | 23

23 | 5.5 | 0.00023
-23 | 5 | -23
23.2 | 5. | 23.2
23.2 | 5.5| 23.2
2.3E1 | 5. | 23

converts ascii to native fornmat

abc | $ascii3. | [e]'818283' x [a]'616263' x
binary data (every 8 bits = 1 character)
01001100010011101 | $binaryl6. | [e]'LMx [a]" <('
colum-binary files in punchcard code

refer to SASLang, p638 for exanple
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Character (continued)
--------- 17

$CHARW.
$CHARZBwW.
$EBCDI Cw.
$Fw.
SHEXw.
$OCTALwW.
$PHEXw.

$QUOTEW. +

$REVERIW. @
$REVERSW. @
$UPCASEW. +
$VARY! NGw.

$w.

informats

preserves | eading and trailing bl anks,
abc | $char5. | ' abc '

translates nulls to bl anks

' 81820083' x | $charzb4. | [e]'ab c'
converts ebcdic to native format

abc | $ascii3. | [e]'818283'x [a]' 616263 x
trins |eading bl anks, is read as missing
refer to $W for exanples

hexadeci mal data

is not read as missing

5A5A | $hex4. | [e]'!!' [a]'ZZ x
octal data, width wis the nunber of octal digits multiplied by 3
132132 | $octal18. | [e]'!!' [a]'ZZ x

packed deci mal notation, the |ow order nibble is ignored

" 1EOF' x | $phex2. | '1E0'

renoves natchi ng begi nning and endi ng quot es

'SAS' | $quote3. | SAS

"SAS" | $quote3. | SAS

"6'2" | $quoteld. | 6'2

inputs text right to left, preserves |leading and trailing blanks
ABCD | $reverj6. | ' DCBA

inputs text right to left, left justifies result

ABCD | $revers6. | ' DCBA
converts all |owercase characters to uppercase
sas | $upcase3. | 'SAS

varying | engths of data, a length variable nust follow, w=nmax |en
5floyd | Iv 1. str $varying9. Iv | str="floyd

trims | eading bl anks, ' is read as mssing

abc | $5. | 'abc '

Nureri ¢ (hexadeci mal input)

CBw. d

FLOATw. d+

| Bw. d

71 BRw. d

| EEEw. d+
PDw. d

Pl Bw. d

7Pl BRw. d

PKw. d

PUNCH. d

extracts bits as positive nunbers, d is 0-based of fset [0-63]
'C2'x | bits4. 4| 2

'C2'x | bits6.1 | 33

colum-binary files in punchcard code

refer to SASLang, p647 for exanple

floating point nunbers; conpare with RBw.d--different results
for truncated 8-byte floating point nunbers under operating
systens using | EEE floating point standard

signed integers

00000080 x | ib4. | 128
' 00000080 x | ib4.2 | 1.28
"FFFFFFFE x | ib4. | -2

integer binary (fixed-point) in Intel and DEC fornat
' A900" x | ibr2. | 169

' 31420000' x | ibr4.2 | 169.45

floating point nunbers stored in | EEE standard fornat
signed packed deci nal data

1.28

"0000128A x | pd4. | 128

00001288 x | pd4. | -128

10000128C x | pd4. | 128

100001280 x | pd4. | -128

*0000128E x | pd4. | 128

"0000128F x | pd4. | 128
2|

' 0000128F x | pd4
positive integers

A | pibl. | [e]193 [a]65
"65'x | pibl. | 101
"65'x | pibl.1| 10.1
10100'x | pib2. | 256

positive integer binary (fixed-point) in Intel and DEC fornat
'0001'x | pibr2. | 256

unsi gned packed deci mal data

'001234' x | pk3. | 1234

'001234' x | pk3.2 | 12.34

whet her a row of colum-binary data is punched; refer to 9ONLDOC
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Nurneri ¢ (hexadeci mal input, continued) informats
-------------------------------------- 18
RBw. d floating point nunbers

' 4280000000000000' x | rb8. | 128
' 4280000000000000' x | rb8.1 | 12.8
' 4280089345600000' x | rb8. | 128.03349718
' C110000000000000' x | rb8. | -1
ROWv. d colum-binary field down a card colum; refer to 9ONLODC

S370FFw. d= standard nuneric data stored in | BM mainframe format
'F1F2F3' x | s370ff3. | 123
'F1F2F3' x | s370ff3.2 | 1.23

S370FI Bw. d signed integers stored in | BM mai nframe format

refer to IBw.d for exanples
S370FI Buw. d= unsi gned integers stored in | BM nainfrane format
identical to S370FPI Bw. d
si gned packed decinmal data stored in | BM nmainfrane fornat
refer to PDw. d for exanples
S370FPDUw. d= unsi gned packed deci nal data stored in | BM mai nfranme fornat,
simlar to S370FPDw. d, but all sign digits except 'F' are rejected
S370FPIBw.d positive integers stored in | BM nuinfrane format
refer to PIBw.d for exanples
floating point nunbers stored in | BM nainfrane format
refer to RBw.d for exanples
S370FZDw. d= zoned deci mal data stored in | BM nainfrane format
refer to ZDw. d for exanpl es
S370FZDLw. d= zoned deci mal |eading sign data stored in | BM nai nfranme fornat
' C1F2F3' x | s370f zdl 3. | 123
' C1F2F3' x | s370fzdl 3.2 | 1.23
'D1F2F3' x | s370fzdl 3.2 | -123
S370FZDSw. d= zoned deci nal separate | eading sign data stored in | BM nainfranme
f or mat
' 4EF1F2F3' x | s370f zds4. | 123
' 60F1F2F3' x | s370fzds4.2 | -1.23
S370FZDTw. d= zoned deci mal separate trailing sign data stored in | BM nainfrane
f or mat
' FIF2F34E' x s370f zdt 4. | 123
' FIF2F360' x | s370fzdt4.2 | -1.23
' FIF2F340' x | s370fzdt4.2 | [invalid]
S370FZDUw. d= unsi gned zoned deci mal data stored in | BM mainfrane
simlar to S370FZDw.d, but all sign digits except 'F' are rejected

S370FPDw. d

S370FRBw. d

VAXRBw. d floating point nunbers stored in VMS fornat
refer to RBw. d for exanples
VMSZNw. d* + [VMS] zoned decimal data in VMS format, last digit is '0'-'9" for
positive values and 'p'-'y' for negative val ues
1234 | vnsznd4. | 1234
123t | vmszn4.1 | -123.4
ZDw. d zoned deci mal data, ignores high order nibbles, last digit is
*{*-'1" for positive values and '}'-'R for negative val ues
' FOF1F2C8' x | zd4. | 128
' FAIFOF2D8' x | zd4. | -1028
' 81FOF2F8' x | zd4. | 1028
'F1F2F3D9' x | zd4.1 | -123.9
ZDBw. d zoned deci nal data produced in | BM 1410, 1401, and 1620 form
(zeroes are '40'x instead of 'FO'Xx)
' 40F140C8' x | zd4. | 108
' F1F240D9' x | zd4.1 | -120.9
ZDVw. d+ zoned deci mal data; validates high order nibbles
' FAIFOF2D8' x | zd4. | -1028
' 81FOF2F8' x | zd4. | [invalid]

Dates and Ti mes
wdlm= "delimters nay separate day, nonth, and year val ues, but
the delimter nust be consistent and used throughout”

9ANYDTDTEW. date values of any of the follow ng forns: DATE, DATETI ME, DDMWY,
JULI AN, MVDDYY, MONYY, TIME, YYMVDD, or YYQ

9ANYDTDTMw. datetinme values of any of the followi ng forms: DATE, DATETI ME,
DDMMYY, JULI AN, MVDDYY, MONYY, TIME, YYMVDD, or YYQ

9ANYDTTMEW. time values of any of the follow ng forns: DATE, DATETI ME, DDMWY,

JULI AN, MVDDYY, MONYY, TIME, YYMVDD, or YYQ
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Dates and Tines (continued)
--------------- 19

DATETI MEW.

DDMMY'Yw.

JULI ANw.

MVDDYYw.

MONY'Yw.
IMVSECS.

PDIULGW. &

PDJULI w. &

PDTI MVE4.
RVFDUR4.
RVFSTAMPS.
7SHRSTAMPS.
SMFSTAMPS.

9STI MERw.

TI MEw.

TODSTAMPS.
TU4.

VMBTI ME. *
YYMVDDw.

YYMWNWw. &

YYQw.

informats

date of the form ddmmyy<yy>, w dlm

1j an1990 | datelO. | 10958

0l jan 90 | datel0. | 10958

1-jan-1990 | datelO. | 10958

datetine of the form ddmmyy<yy>chh: mx:ss.ss> wdlm c is any
delimter

23dec89 10:03:17.2 | datetinme22. | 946029797.2
23dec1989D10: 03: 17. 2 | datetime22. | 946029797.2
23-dec-1989/10:03:17.2 | datetine22. | 946029797.2

date of the form ddmyy<yy>, wdlm

231090 | ddmmyy8. | 11253
23/10/90 | ddmyys. | 11253
23 10 90 | ddmyys. | 11253

23/10/1990 | ddmyy10. | 11253
date of the form <yy>yyddd

90091 | julian5. | 11048

date of the form mmddyy<yy>, w dlm

010190 | nmddyy8. | 10958
1/1/ 90 | mmddyy8. | 10958
011 90 | nmddyy8. | 10958

01/01/1990 | mmudyy10. | 10958

date of the form mmyy<yy>, the first day of the nonth is used
jan90 | nonyy5. | 10958

tinme stored in I BM nainfrane TIME M C val ues

' 0000EA044E65A000' x | nsec8. | 62818.412122

| BM packed decimal julian dates in the hexadeci mal form yyyydddF
' 1999003F x | pdjulg4. | [jan 03, 1999]

' 2000003F' x | pdjulg4. | [jan 03, 2000]

| BM packed decinal julian dates in the hexadeci mal form ccyydddF
where cc is the century indicator ('00'x = 1900, '01'x = 2000)

" 0001003F x | pdjuli4. | [jan 03, 1901]

" 0101003F x | pdjuli4. | [jan 03, 2001]

time stored in I BM nainfrane SMF and RVF records

' 0142225F x | pdtinme4. | 51745

time from RV neasurenent intervals of |BM nmainframe RVF records
' 3552226F x | rnfdur4. | 2152.266

datetime stored in | BM nuinfrane RVF records

' 0142225F0089286F x | rnfstanp8. | 939910945

datetinme stored in | BM nai nframe SHR records

' 0097239F12403576' x | shrstanp8. | 1188304835.8

datetinme stored in | BM nuinfrane SMF records

' 004EF5280089286F x | snfstanp8. | 939910945. 68

time values witten to the log via the STIMER option

54 | stimerll. | 54

5:54 | stimerll. | 354

10: 05:54.98 | stinmerll. | 36354.98

tinme of the form hh: nm <ss.ss><an{pn», the ':'
wi th any non-al phanuneric character

14:22:25 | time8. | 51745

02:22: 25pm | timel0. | 51745

02:22:25am | tinmel0. | 8545

datetine stored as | BM nmainfrane tinme-of-day clock val ue
' 93B200C19E7A2000" x | todstanp8. | 704914018. 41

time stored as IBM mainfrane timer unit val ue

'8FC7A9BC x | tu4. | 62818.411563

[VMB] tine stored in VMS format tinestanp

date of the form <yy>yymmud, w dlm

may be substituted

900101 | yymuds. | 10958
90/ 1/ 1 | yymmuds. | 10958
1990 1 1 | yymdds. | 10958

1990/ 01/01 | yymmudl10. | 10958

date in the formof <yy>yymm the first day of the nonth is used;
prior to 6.09E TS470 and 6.12 TS060, this informat is available
only to sites licensing ETS

9001 | yymm4. | 10958

199001 | yymmé. | 10958

date in the formof <yy>yyQq, resulting in the first day of the
quarter 'q' for year '<yy>yy'

902 | yyg4. | 11048
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Nati onal Language Support (NLS)
------------------- 20

informats

note: no SAS version origin data provided
for details refer to the SAS Version 9 online docunmentation

$CPTDWw.
$CPTVDw.
$KANJI w.
$KANJI Xw.
$LOGVSw.
$LOGVSRw.
$VSLOGw.
$VSLOGRw.
$UCS2Bw.
$UCS2BEW.
$UCS2Lw.
$UCS2LEwW.
$UCS2 Xw.
$UCS2 XEw.
$UCS4Bw.
$UCSALW.
$UCSAXw.
$UCS4XEW.
$UESCOw.
$UESCEW.
$UNCRw.
$UNCREW.
$UPARENW.
$UPARENEW.
$UPARENPW.
$SUTF8Xw.
EURDFDEW.
EURDFDTw.
EURDFMYw.
EUROw. d
EUROXw. d
JDATEYNDwW.
JNENGOW.
M NGUOw.
NENGOwW.
NLDATEwW.
NLDATMw.
NLMNYw. d
NLMNYI w. d
NLNUMw. d
NLNUM w. d
NLPCTw. d
NLPCTI w. d
NLTI MAPw.
NLTI MEw.
VEEEKUW.
VEEEKVW.
VEEKVWv.
YENw. d

converts Hebrew DOS (cp862) encoding to Wndows (cpl255) encodi ng
converts Wndows (cpl1255) encoding to Hebrew DOS (cp862) encodi ng
renoves shift code data from DBCS data

adds shift-code data to DBCS data

converts left-to-right |ogical order to visual order

converts right-to-left |ogical order to visual order

converts visual order to left-to-right |ogical order

converts visual order to right-to-left |ogical order

converts big-endian, 16-bit, UCS2, Unicode to current encoding
converts current encoding to big-endian, 16-bit, UCS2, Unicode
converts little-endian, 16-bit, UCS2, Unicode to current encoding
converts current encoding to little-endian, 16-bit, UCS2, Unicode
converts 16-bit, UCS2, Unicode to current SAS session encodi ng
converts current SAS session encoding to 16-bit, UCS2, Unicode
converts big-endian, 32-bit, UCS4, Unicode to current encoding
converts little-endian, 32-bit, UCS4, Unicode to current encoding
converts 32-bit, UCS4, Unicode to current SAS session encodi ng
converts current SAS session encoding to 32-bit, UCS4, Unicode
converts string encoded in UESC representation to current encoding
converts string of current encoding to UESC representation
converts NCR character string to current SAS session encodi ng
converts current SAS session encoded string to NCR string
converts str encoded in UPAREN representation to current encoding
converts string of current encoding to UPAREN representation

sanme as UPAREN but national chars remain in UPAREN representation
converts string encoded in UTF-8 to current SAS session encodi ng
date in an international format simlar to DATE.

datetime in an international fornat

date in an international format simlar to MONYY.

renoves chars in European currency; reverses conmma & deci mal point
renoves enbedded characters in European currency

Japanese kanji date in the form <yy>yymmud

Japanese kanji date in the formyymmud

date of the Taiwanese form yyymudd

date stored in Japanese formr.yynmudd

converts date value of specified locale to |ocal SAS date val ue
converts datetinme value of specified locale to | ocal SAS datetine
nonetary data in the specified |locale for the |ocal expression
nonetary data in specified |locale for the international expression
nunmeric data in the specified locale for |ocal expressions
nuneric data in the specified |ocale for international expressions
percentage data in the specified |locale for |ocal expressions
percentage data in specified |ocale for international expressions
converts ampmtinme value of specified |ocale to |ocal SAS tine
converts tinme value of specified locale to |ocal SAS tine val ue
converts nunber-of -week value to SAS date value using U al gorithm
converts nunber-of -week value to SAS date value using V algorithm
converts nunber-of -week value to SAS date val ue using Wal gorithm
renoves conmmas, deci mal points, and yen signs

Page 20(27)




Nuneri ¢ (hexadeci mal out put)

FLOATw. d+

I Bw. d

71 BRw. d

| EEEw. d+
PDw. d

Pl Bw. d

7Pl BRw. d

PKw. d

RBw. d

7S370FFw. d
S370FI Bw. d

S370FI BUw. d=

S370FPDw. d

S370FPDUW. d=

S370FPI Bw. d
S370FRBw. d
S370FZDw. d=

S370FZDLw. d=

S370FZDSw. d=

S370FZDTw. d=

S370FZDUw. d=

9VAXRBw. d
VMSZNw. d* +

ZDw. d

formats
--------------- 21
abs(neg) = 'takes absol ute value of negative val ues’

floating point nunbers; conpare with RBw.d--different results
for truncated 8-byte floating point nunbers under operating
systens using | EEE floating point standard

signed integers

128 | ib4. | ' 00000080 x
1.28 | ib4.2 | ' 00000080 x
-2 | ib4. | ' FFFFFFFE x

integer binary (fixed-point) in Intel and DEC format
169 | ibr2. | 'A900"x

169.45 | ibr4.2 | '31420000' x

floating point nunbers in | EEE standard fornat
signed packed deci nal val ues

128 | pd4. | '0000128C x
1.28 | pd4.2 | '0000128C x
-128 | pd4. | '0000128D x
positive integers

193 | pibl. | "C1'x

10.1 | pibl.1 | '65'x

256 | pib2. | '0100'x

positive integer binary (fixed-point) in Intel and DEC fornmat
256 | pibr2. | '0001'x

unsi gned packed deci mal val ues

1234 | pk3. | '001234" x

12.34 | pk3.2 | '001234'x

floating point nunbers

128 | rb8. | '4280000000000000" x
12.8 | rb8.1 | ' 427FFFFFFFFFFFFF x
128. 03349718 | rb8. | ' 42800893456C9BB4' x
-1 | rb8. | 'Cl10000000000001" x

standard nuneric data stored in | BM mai nframe format

123 | s370ff3. | 'F1F2F3' x

signed integers in | BM mai nframe format

refer to IBw.d for exanples

unsigned integers in | BM mainframe format, abs(neg)

245 | s370fibul. | 'F5'x

-245 | s370fibul. | 'F5'x

signed packed decinal values in | BM nmainfrane format

refer to PDw. d for exanples

unsi gned packed decinmal data in | BM mainframe format, abs(neg)
123 | s370fpdu2. | '123F x

-123 | s370fpdu2. | '123F x

positive integers in | BM nainfrane fornat

refer to PIBw.d for exanples

floating point nunbers in | BM mainfrane fornat

refer to RBw.d for exanples

zoned deci mal data in | BM nainfrane format

refer to ZDw. d for exanples

zoned deci nmal | eading sign data in | BM nmainfrane format

123 | s370fzdl 3. | ' ClF2F3' x

-123 | s370fzdl 3. | ' D1F2F3' x

zoned deci mal separate |eading sign data in | BM mai nframe fornat
123 | s370fzds4. | '4EF1F2F3' x

-123 | s370fzds4. | ' 60F1F2F3' x

zoned decimal separate trailing sign data in | BM mainfranme fornmat
123 | s370fzdt4. | ' F1F2F34FE x

-123 | s370fzdt4. | ' F1F2F360' x

unsi gned zoned decinmal data in | BM mainframe format, abs(neg)
123 | s370fzdu3. | ' F1F2F3' x

-123 | s370fzdu3. | ' F1F2F3' x

floating point nunbers in VM5 format

1 | vaxrb8. | '8040000000000000" x

[ VMB] zoned decimal data in VMS fornmat

-1234 | vnszn5. | 123t

zoned decinmal data, last digit is '{'-'1' for positive values and
'}'-'R for negative val ues

128 | zd4. | ' FOF1F2C8' x

-1028 | zd4. | 'F1FOF2D8' x

-123.9 | zd4.1 | ' F1F2F3D9' x
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Dates and Ti nmes

DATEwW.

DATEAMPMN. d&

DATETI MEw. d

DAYw.

DDMMYYw.

7DDMWYYxXW. &

DOWNANMEW.

9DTDATEwW.
9DTMONYYw.
9DTWKDATXw.
9DTYEARW.
9DTYYQCw.
HHMMW. d
HOURw. d

JULDAYw.
JULDATEW.

JULI ANw.

MVDDYYw.

7MVDDYYxw. &

MvBSw. d

MWYYXW.

MONNAMEW.

formats
-------------- 22
w x_sep = "with x being C D, N, P, or Sto designate comma, dash,
"null, period, or slash, respectively as the separator”

date value in the form ddmmyy<yy>

10847 | date5. | 12SEP

10847 | date7. | 12SEP89

10847 | date9. | 12SEP1989

datetine value in the formddmmyy<yy>: hh: mm ss.ss AM PM
937192783 | dateanpmlO. | 12SEP89: 03

937192783 | dateanpml3. | 12SEP89: 03 AM
937192783 | dateanpml9. | 12SEP89: 03:19: 43 AM
datetinme value in the form ddmmyy<yy>: hh: mm ss. ss
937192783 | datetinme7?. | 12SEP89

937192783 | datetinmel6. | 12SEP89: 03: 19: 43
937192783 | datetinel8.1 | 12SEP89: 03:19: 43.0
day of nonth [1-31] froma date val ue

10919 | day2. | 23

date value in the formddmyy<yy>

11316 | ddmyy5. | 25/12

11316 | ddnmyy6. | 251290

11316 | ddnmyy10. | 25/12/1990

date value in the formddmyy<yy>, w x_sep; avail in 6.12 and
6. 09E as DDMWYNw. (with only the 'N separator)
11316 | ddmyyn6. | 120989

11316 | ddmyyn8. | 12091989

11316 | ddnmyyd8. | 12-09-89

day of week froma date val ue

10621 | downane6. | Sunday

10621 | downane3. | Sun

sane as DATEw. but accepts a datetinme val ue
sanme as MONYYw. but accepts a datetine val ue
same as WEEKDATXw. but accepts a datetine val ue
same as YEARw. but accepts a datetine val ue
year and quarter froma datetinme value with a colon as separator
1447343794 | dtyyqc6. | 2005:4

hours and nminutes froma time val ue

10530 | hhnm | 2:55

10530 | hhmmv.2 | 2:55.50

hours froma tine val ue

10530 | hour. | 3

10530 | hour6.2 | 2.93

julian day of the year froma date val ue

11048 | julday3. | 91

julian date froma date val ue

refer to JULI ANw. for exanples

julian date froma date val ue

11048 | julian5. | 90091

11048 | julian7. | 1990091

date value in the form mudyy<yy>

10847 | rmddyy4. | 0912
10847 | mmddyy5. | 09/12
10847 | mmddyy6. | 091289
10847 | mddyy7. | 091289
10847 | mmddyy8. | 09/12/89

10847 | mmudyy10. | 09/12/1989

date value in the form muddyy<yy>, w x_sep; avail in 6.12 and
6. 09E as MVDDYYNw. (with only the 'N separator)
10847 | mmddyyn6. | 091289

10847 | mmudyyn8. | 09121989

10847 | mmudyyd8. | 09-12-89

m nutes and seconds froma tine val ue

4530 | mss. | 75:30

4530.34 | nrss8.2 | 75:30.34

nonth and year froma date value, w x_sep

10741 | mmyy5. | 05MB9

10741 | mmyyd7. | 05-1989

10741 | mmyys7. | 05/1989

nmonth name froma date val ue

10919 | nonnane9. | Novenber

10919 | nonnane3. | Nov
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Dates and Tines (continued)

IMONT Hw.

MONYYw.

PDIULGWw. &

PDIULI w. &

QTRRwW.

TI MEAVMPMw. d&

TI MEw. d

TODw.

VMSTI MEF. *

WEEKDATEw.

VEEKDATXw.

WEEKDAYw.

WORDDATEw.

WORDDATXw.

YEARW.

YYMWKw.

YYMVDDw.

7YYMVDDXw. &

YYMONw.

YYQXw.

YYQRxwW.

month of the year [1-12] from a date val ue

10919 | month2. | 1
date value in the f
10958 | nonyy5. | J
10958 | nonyy7. | J
| BM packed deci nal
14247 | pdjul g4. |
14612 | pdjul g4. |
| BM packed deci nal

1

orm mmmyy<yy>
AN9O

AN1990

formats
23

julian dates in the hexadeci mal form yyyydddF

' 1999003F' x
' 2000003F' x

julian dates in the hexadeci mal form ccyydddF

where cc is the century indicator ('00'x = 1900,

-21547 | pdjuli4. |
14978 | pdjuli4. |
quarter of the year
10741 | qtrl. | 2

quarter of the year
10741 | qtr3. | 11
time in the formhh
51745 | tineanpnb.

51745 | tineanpnil.
8545 | tineanpnil.
time in the formhh
51745 | tines.

51745.23 | tinmell.2
tinme portion froma
956978640 | tod8. |

' 0001003F' x
' 0101003F' x
froma date va

l ue

' 01'x = 2000)

froma date val ue using Roman nuneral s

:mmss.ss AMPMfroma tinme val ue

| 2 PM

| 2:22:25 PM

| 2:22:25 AM
:mmss.ss from

| 14:22:25

| 14:22:25.23

datetine val ue

3:24: 00

a tine val ue

[VMS] datetinme value in VM5 date and tine fornmat
day name, nonth nanme, day, and year from a date val ue

10848 | weekdat e3.
10848 | weekdat e9.
10848 | weekdatel7?.
10848 | weekdat e29.
day nane, day, nont
10848 | weekdat x17.
10848 | weekdat x29.

10848 | weekdayl. |

| Vved

| Wednesday

| Wed, Sep 13,
|

1989

Wednesday, Septenber 13, 1989
h name, and year from a date val ue

| Ved, 13 Sep
| Wednesday,

4

1989

13 Sept ember 1989
day of week [1-7] froma date val ue

mont h nane, day, and year froma date val ue

10848 | worddat e3.
10848 | wor ddat e9.
10848 | worddatel2.
10848 | worddatel8.

| Sep

| Septenber

| Sep 13, 1989
| Septenber 13

, 1989

day, nonth name, and year froma date val ue

10848 | worddat x3.

10848 | worddat x9.

10848 | worddat x12.
10848 | worddat x18.
year froma date val
10848 | year2. | 89
10848 | year4. | 19

| Sep

| Septenber

| 13 Sep 1989
| 13 Septenbe
lu

89

year and nonth froma date val ue,

10741 | yymmb. | 8
10741 | yymt7. | 1
date value in the f
10669 | yymmdd4. |
10669 | yymmdd6. |
10669 | yymmdd10. |
date value in the f
6. 09E as YYMVDDNw.

10669 | yymmuddn6. |
10669 | yymmddn8. |
10669 | yymmddd8. |
date value in the f
10958 | yynobn5. | 9
10958 | yynon7. | 1

9MD5
989: 05
orm <yy>yynmmud
8903
890318
1989- 03- 18
orm <yy>yymud,
(with only the
890318
19890318
89-03-18
orm <yy>yymm
0JAN
990JAN

r 1989

w x_sep

w x_sep; avail
'N separator)

year and quarter froma date val ue, w x_sep

10741 | yyqd6. | 19
10741 | yygn5. | 19

89- 2
892

in 6.12 and

year and quarter (Ronman nunerals) froma date val ue, W x_sep

10741 | yyqrp8. |

1989. 1|
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Nuneric (standard output)

Bl NARYw.

COMVAW. d

COMVAXw. d

DOLLARw. d

DOLLARXw. d

Ew. d
Fw. d

FRACTwW.

HEXw.

NEGPARENw. d

NUMXw. d&

OCTALW

PERCENTw. d

PVALUEw. d#

SSNw.

Ul ow. *
VNVBMSGW. * +

SAS chooses best notation for specified width
1257000 | best7. | 1257000

1257000 | best6. | 1.26E6

1257000 | best3. | 1E6

formats
24

bi nary representation; truncates decinmal, wites all negative

values as all '1's

123.45 | binary8. | 01111011
123 | binary8. | 01111011
-123 | binary8. | 11111111

inserts commas, prior to V7 d nust be zero or two
23451.23 | conmmm9.2 | 23,451.23

inserts periods with a comma separating the decimal fraction,

prior to V7 d nust be zero or two
23451.23 | commax9.2 | 23.451, 23

nuneric values using at least s significant digits (this wites
nunbers in simlar ranges with sane nunber of decimal places)

12345 | d10.4 | 12345. 0
1234.5 | d10.4 | 1234.5
123.45 | d10.4 | 123.45000
12.345 | d10.4 | 12. 34500
1.2345 | d10.4 | 1.23450
.12345 | d10.4 | 0. 12345
prefixes '$', inserts commas, prior to V7 d nust be zero or two

1254.71 | dollar9.2 | $1,254.71

prefixes '$', inserts periods with a conma separating the deci mal

fraction, prior to V7 d nust be zero or two
1254.71 | dollar9.2 | $1.254,71

scientific notation

1257 | el0. | 1.257E+03

standard nuneric integer and deci mal data

refer to Wd for exanpl es

converts decinmal data to fractions in reduced form
0.666667 | fract8. | 2/ 3

0.2784 | fract10. | 174/ 625

if w< 16, hexadecimal integers; if w = 16, hexadeci mal
signed floating point nunbers

31 | hex8. | 0000001F

5.125 | hex16. | 4152000000000000

-256 | hex16. | C310000000000000

di spl ays negative nunbers in parantheses, inserts conmmas
1000 | negparenlO. | b 1,000b [b = bl ank]
-1000 | negparenl0. | ( 1, 000)

nuneric values with a comma for the deci mal point
896.48 | nunx6.2 | 896, 48

896. 48 | nunx6 | 896

octal integers

3592 | octal 6. | 007010

percent ages; uses BESTw. format, displays negative values in

parant heses, w dth nust be between 0 and 2

0.1 | percent10. | b 10% [b = bl ank]
1.2 | percent10. | b 120% [b = bl ank]
-0.05 | percent10. | ( 5%

-0.053 | percent10.2 | ( 5.30%

writes p-val ues

-1 | pvalue. | 0.0

0 | pvalue. | 0.0001

1 | pvalue. | 1.0000

val ues in Roman nuneral s

1992 | ronman7. | MCMXCI I

social security numbers with dashes

263878439 | ssnll. | 263-87-8439

[VMS] converts nuneric values to VM5 U C strings
[VMS] nuneric values as character strings containing the
equi val ent VM5 nessage

standard nuneric integer and deci mal data

23.45 | 6.3 | 23.450
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Nuneric (standard output, continued)
------------------------ 25

WORDSw.

Zw. d

Char act er

$ASCI | w.

$BI NARYW.
$CHARW.
$EBCDI Cw.
$Fw.

SHEXw.
$MSGCASEW. +
$OCTALW.
$QUOTEW. +
$REVERIW. @
$REVERSW. @
$UPCASEwW. +
$VARY! NGw.

$w.

Nat i onal

formats

nunbers in English with fractions in hundredths

2.5 | wordf15. | tw and 50/ 100

2.5 | wordf10. | two and 5*

-2.5 | wordf19. | mnus two and 50/ 1*

-2.5 | wordf21. | minus two and 50/ 100

nunbers and fractions in English with fractions in hundredths

2.1 | words23. | two and ten hundredths
-2.1 | words23. | minus two and ten hund*
-2.1 | words28. | minus two and ten hundredths

standard nuneric integer and deci nal
23.45 | z9.3 | 00023. 450

data with | eading zeroes

converts native format to ascii

abc | $ascii3. | [a]'616263' x

converts to binary data (every character = 8 binary digits)
AB | $binaryl6. | [e]'1100000111000010" [a]'0100000101000010
standard character data, does not trimleading bl anks

refer to $W for exanples

converts native format to ebcdic

abc | $ascii3. | [e]'818283' x

standard character data, does not trimleading bl anks

refer to $W for exanpl es

converts to hexadecimal data (every character = 2 hex digits)
AB | $hex4. | [e]'ClC2' [a]'4142'x

converts | owercase characters to uppercase based on the val ue of
t he MSGCASE system option

converts to octal data (every character = 3 octal digits)

A | $octal 9. | [e]'301100100' [a]' 101040040' x
adds encl osi ng doubl e quotation narks

SAS | $quote. | "SAS"

reverses character order, does not justify result
ABCD | $reverj6. | ¥

reverses character order, left justifies result
ABCD | $revers6. | 'DCBA '

converts | owercase characters to uppercase

sas | $upcase3. | SAS

varying lengths of data, |ength variable nust follow, w=nax |en
str="floyd Iv=5| str $varying9. Iv | 'floyd

standard character data, does not trimleading bl anks

abc | $char5. | ' abc '

Language Support (NLS)

note: no SAS version origin data provided
for details refer to the SAS Version 9 online docunentation

$BI DI w.
$CPTDWv.
$CPTVDW.
$KANJ | w.
$KANJ | Xw.
$LOGVSw.
$LOGVSRw.
$UCS2Bw.
$UCS2BEW.
$UCS2Lw.
$UCS2LEwW.
$UCS2Xw.
$UCS2 XEW.
$UCS4Bw.
$UCS4BEW.
$UCSALw.
$UCS4LEwW.
$UCSA Xw.
$UCS4XEW.
$UESCw.

reverses order of Hebrew chars; preserves order of Latin words
Hebrew text in I BMPC (cp862) in W ndows Hebrew encoding (cp 1255)
Hebrew text in Wndows (cpl255) in Hebrew DOS (cp862) encoding
adds shift-code data to DBCS data

renoves shift-code data from DBCS data

string that is in left-to-right-logical order in visual order
string that is in right-to-left-logical order in visual order
current SAS session encoding in big-endian, 16-bit, UCS2, Unicode
bi g-endi an, 16-bit, UCS2, Unicode in current session SAS encoding
current session encoding in little-endian, 16-bit, UCS2, Unicode
little-endian, 16-bit, UCS2, Unicode in current session encoding
current session encoding in native-endian, 16-bit, UCS2, Unicode
native-endi an, 16-bit, UCS2, Unicode in current session encoding
current session encoding in big-endian, 32-bit, UCS4, Unicode

bi g-endi an, 32-bit, UCS4, Unicode in current SAS session encodi ng
current session encoding in little-endian, 32-bit, UCS4, Unicode
little-endian, 32-bit, UCS4, Unicode in current session encoding
current session encoding in native-endian, 32-bit, UCS4, Unicode
native-endi an, 32-bit, UCS4, Unicode in current session encoding
current session encoding in Unicode escape (UESC) representation
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Nat i onal

Language Support (NLS) (continued)

formats

------------------------------------------- 26
note: no SAS version origin data provided
for details refer to the SAS Version 9 online docunmentation

$UESCEW.
$UNCRw.
$UNCREW.
$UPARENW.
$UPARENEW.
$SUTF8Xw.
$VSLOGw.
$VSLOGRw.
EURDFDDw.
EURDFDEW.
EURDFDNw.
EURDFDTw.
EURDFDWNw.
EURDFMN\w.
EURDFMYw.
EURDFWDXw.
EURDFWKXw.
EURFRATSw.
EURFRBEFwW.
EURFRCHFwW.
EURFRCZKw.
EURFRDEMw.
EURFRDKKw.
EURFRESPw.
EURFRFI M.
EURFRFRFW.
EURFRGBPwW.
EURFRGRDw.
EURFRHUFwW.
EURFRI EPw.
EURFRI TLw.
EURFRLUFw.
EURFRNLGw.
EURFRNOKw.
EURFRPLZw.
EURFRPTEW.
EURFRROLW.
EURFRRURW.
EURFRSEKw.
EURFRSI Tw.
EURFRTRLW.
EURFRYUDw.
EUROW. d
EUROXw. d
EURTOATSw.
EURTOBEFwW.
EURTOCHFwW.
EURTOCZKw.
EURTCODEMw.
EURTCODKKw.
EURTCOESPw.
EURTOFI M.
EURTOFRFw.
EURTOGBPwW.
EURTOGRDw.
EURTOHUFwW.
EURTO EPw.
EURTO TLw.
EURTOLUFw.
EURTONLGW.
EURTONOKw.
EURTOPL Zw.
EURTOPTEW.
EURTOROLW.
EURTORURW.
EURTGSEKw.
EURTGSI Tw.

0000000000000 00000000000

0000000000000 00000000Q0

Uni code escape (UESC) representation in current session encoding
current session encoding in nuneric character representati on (NCR)
nuneric character representation (NCR) in current session encoding
current session encoding in Unicode parenthesis representation
Uni code parenthesis representation in current session encodi ng
current session encoding in universal transformation fornmat
string that is in visual order in left-to-right |ogical order
string that is in visual order in right-to-left |ogical order
date in an international format similar to DDMWYY.

date in an international format simlar to DATE.

date in an international format simlar to WEEKDAY.

datetinme in an international format, refto610

date in an international format simlar to DOANAME.

date in an international format simlar to MONNAME.

date in an international format simlar to MONYY.

date in an international format simlar to WORDDATX.

date in an international format simlar to WEEKDATX

converts an anmount from Austrian schillings to euros

converts an anmpunt from Bel gian francs to euros

converts an anmount from Swiss francs to euros

converts an anmpunt from Czech koruny to euros

converts an amount from Deutsche nmarks to euros

converts an anmount from Dani sh kroner to euros

converts an anmount from Spani sh pesetas to euros

converts an anount from Finnish narkkaa to euros

converts an amount from French francs to euros

converts an ampbunt fromBritish pounds to euros

converts an amount from Greek drachmas to euros

converts an anount from Hungarian forints to euros

converts an anmount fromlIrish pounds to euros

converts an amount fromltalian lire to euros

converts an anount from Luxenmbourg francs to euros

converts an anmount from Dutch guilders to euros

converts an anmount from Norwegi an krone to euros

converts an anmount from Polish zlotys to euros

converts an anmount from Portuguese escudos to euros

converts an anmount from Ronmanian lei to euros

converts an ampunt from Russian rubles to euros

converts an anmount from Swedi sh kronor to euros

converts an anount from Slovenian tolars to euros

converts an anount from Turkish liras to euros

converts an anmpunt from Yugosl avian dinars to euros

prefixes euro synbol, inserts commas, period separates deci mal
prefixes euro synbol, inserts periods, conma separates deci mal
converts an anmpbunt fromeuros to Austrian schillings

converts an anpbunt fromeuros to Belgian francs
converts an amount fromeuros to Swiss francs
converts an anount fromeuros to Czech koruny
converts an anount fromeuros to Deutsche narks
converts an anmount from euros to Dani sh kroner
converts an anount from euros to Spani sh pesetas
converts an anmount from euros to Finnish narkkaa
converts an anmount fromeuros to French francs
converts an anpbunt fromeuros to British pounds
converts an anount fromeuros to Geek drachmas
converts an anount fromeuros to Hungarian forints
converts an anmount fromeuros to Irish pounds
converts an anmount fromeuros to Italian lire
converts an anmount fromeuros to Luxenmbourg francs
converts an anmpunt fromeuros to Dutch guilders
converts an anpunt from euros to Norwegi an krone
converts an anpunt fromeuros to Polish zlotys
converts an anpunt from euros to Portuguese escudos
converts an anount fromeuros to Ronanian |ei
converts an anount fromeuros to Russian rubles
converts an anmount fromeuros to Swedi sh kronor
converts an amount fromeuros to Slovenian tolars
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Nati onal Language Support (NLS) (continued) formats

---------------------------------------- 27

EURTOTRLw. d converts an anopunt fromeuros to Turkish liras
EURTOYUDw. d converts an ampunt from euros to Yugosl avi an dinars

HDATEwW. date in the Hebrew formyyyy nmmmmm dd

HEBDATEW. date according to the Jew sh cal endar

M NGUOw. date in the Tai wanese form yyymud

NENGOw. date in the Japanese formr.yymud

NLDATEwW. converts date to specified |locale and wites date

NLDATEMN\w. converts date to specified |ocale and wites nane of the nonth
NLDATEWw. converts date to specified locale and wites day of the week
NLDATEWNW. converts date to specified |locale and wites day of the week
NLDATMw. converts datetinme to specified locale and wites datetine
NLDATMAPW. converts datetine to specified locale, wites datetinme with anfpm
NLDATMTMw. converts datetime to specified |locale and wites tine of day
NL DAT M. converts datetinme to specified |ocale and wites day and datetinme
NLMNYw. d | ocal expression in the specified | ocale using |ocal currency
NLMNYI w. d international expression in the specified |ocale

NLNUMw. d | ocal expression in the specified |ocale

NLNUM w. d international expression in the specified |ocale

NLPCTw. d percentage | ocal expression in the specified |ocale

NLPCTI w. d percentage international expression in the specified |ocale
NLTI MEw. converts tine to specified |locale and wites tine

NLTI MAPw. converts tine to specified locale and wites tine with anf pm
VEEKUW. week nunber in decinmal format using the U algorithm

WEEKVW. week nunber in decinmal format using the V algorithm

VEEKWw. week nunber in decimal format using the Walgorithm

YENw. d prefixes yen sign, inserts commas and deci mal points

Sonme Format Q and A

How can | put ny sas date variable so that Decenber 25, 1995 woul d appear
as '19951225'? (with no separator)
Begi nning with Rel eases 6.09E TS470 and 6.12 TS060, use the new format
YYMVDDN. There are al so new formats MVDDYYN. and DDMWYN. Beginning with
Version 7, use the new format YYMVDDx. with the N separator. There are
al so new formats MVDDYYx. and DDMWYx. |f you have an earlier release of
SAS then there are two alternatives: wuse a conbination of the YEAR and
MVDDYY. formats to sinply display the val ue:
put sasdate year4. sasdate mudyy4.;
or use a conbination of the PUT and COVWPRESS functions to store the val ue:
newar = conpress(put(sasdate, yyrmdd10.),'/");

How can | put ny sas tine variable with a | eading zero for hours 1-9?
Use a conbination of the Z. and MVSS. fornats:

hrprint = hour(sastine);

put hrprint z2. ':' sastime mss5.;
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