
Funda:in~ntal Cori.ceptSpf the 
SAS®ProgramnungJ.,an~ge 

Office.of the State Auditor 

.',' ,"_o,'''':! 

"'-' 
BAS isa regi*'*t:ltntdtm'/atfl; d &liS IIlstitlb:l(v:.'''',b'USA andothfr_tritIa. 
• it'Idk:aW (JS4 ~ , 

• Al:i pvelVieW of the SAS •. ~YS~JIl. 
• Illttoduction t6SAS progratlllIiliig, 
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The.SAS System, continued 
• .Qri2iI1ally(I976), "SAS':$toi><l for "Statistical 

~~~~~:nwi;t~~~~:::~~:ility 
purpose;' . ..•. . ..•.... ·...1· 

• Besides stati$tics, eleinents of theSAS SyStem 
also includew .. eb ... P.lltub ........ liSbi!l$. ' data w~b.o ... lI$ing. data mining,· and.·bllSinesnntelligence 
solutions, a variety!>fin41;1strY~~pecific (e.g., IT 
management, PhiU:n:laceiiticaJ.oil?& gas. and 
human resources) and~~ss-indUstry products, 
as well as state-of-the~alupplications 
development tools.' 

• Today. the SAS System isa comprehensive 
system for data management and analysis. 

Goals· & Qbjectives for this Tutorial 

• Mygoalisthatyou will beable't9t1SeBase/SAS 
softWare to access, analyze. manage, a:nct,present 
data inv~ol!S simple formats. 
- You wilt~bow toutllize data whicll'el.tber~ 

internal to your program(instream datakor Which 
are stored in anotber computer file (existing SAS 
data files or exlef!Ullfil~). . 

- You will /earn howtO.PreParevarloUstypes of 
simple reports. . 

• What are,YQ!!! expectations1lI1dinterests? 

The SAS<System 
• The SAS System is an inte.smedsliite of 

iriformation delivery software. prodUcts. It is a 
library of modular components which.are tied 
together byacentral superviSOry]ITClgram. 

• Applications of the SAS System inclode 
executiveiriformation systems; data entry. 
retrieval, andlll3ll3'geJ:neIlt;report writin$.and 
graphics; statisticaJaridmathem.tical analysis; 
business planning;fo~ting.~d decision 
support; operations re~earchand project 
management; statistical.qoaJity improvement; 
computer performance evaJuation; and 
applications development. 

. ..... . 

The SAS System, continued 
.. SA;SSI)ftware eo.llects dlltafrom alirtost any 

platfonnand data fonnat; itcl~ and 
transf0nns.the data into iriformatiOllwhich 
decision'lDilkers willunderstand;and.it stores 
the informatiqn.~an ~and effici,entdata 
storage stroeture, .., <..' 

• To explore infotmatipn. SASsoftwarepl'O'vides 
multidimensionaJdataanalysis,query and 
reporting, executivein!0I'I!'lati0nsystems, data 
mining, data visuaJizatiOIli.andapplications 
development capabilities.5AS solutions are 
clientlserver- and Web-enabled . 

• SAS says about itself, "The Power to Krww. TM" 



.The·SAS Syiefu,cogtinued 
1IC:?lllPooentslifthe SAS Sys~;iric)u~(partiallisting): 

·'sase ~AS' - SASIIML. 
- SAS{A<;CESS .... ~ SASIlNSI<3H'r 
- SAS/AF. .' .c~ASf[ntrNei 
- SASlAS~(.... ~S~~··. 
- SASICALC.· -S~DB server. 
- SASlCONNEct)~ASiOR 
- SASIEIS .....•..•... :-,S~SlQC' 
- SASlEnterprise Miner~'SAStSHAR1; 
- SAS/ETS ~~S{SPEctRA VIEW 
- SASIFSP - SASISTAT 
- SASIGIS - SASITOOLKIT 
- SASIGRAPH - SASlWarehouse Administrator 

·k··,:'.,. ·SuggesteC.r~e{~nces: 
.~ .. ,A .•....... S· .. I.n .Sti.;~te.I.n .c ... , SA~(:)nljneDoc.Version 8 
~ASJnstitUteInc., Getting StartedWith the 

SASS~stem. Ve!lion 8 ...•. 1, .•••• 
~ASInstitl1te Inc.,~AS Lanl!ulJ.ge:Refcience. 
...t1etSion6. fiFt&litiOn .. (1990) ....................... < .. , 
Jill( ~AS Institl1teInc;, SAS Procedures. GUide 

Vetsion 6:FkstB:lition (W~O) 
• SAS Institute Inc.,§AS Lari~e and 

ffrdures: Usage.\1~i?nLlfSt Edition 
(1 89) •..• , ...... 

• SAS Institute Inc., SA~g'ua~e and 
Procedures: Syntax. V Wt6.llSt Edition 
(1990) 

, ." .. ' 

Tntrodustion to'SAS Prggramming 
• AiliSASjobsare a sequ~,of.SA.Ssteps, 

wbi.chIl1:Cmade llJI.of instructions' whifh are 
called SAS statements. . 

• Ther~·ai-eo~~.~okfnds.Of SAS~~JlS;> •.......•••..•.. 
"'DATA stePs1#Psed tO~ edit, an'f~form 
~:~:: d~:jf:tS~ta~}, to prepateSAS 

"'PROC steps are ready~~ ~ which 
analyze or process S~ .. ~~elS. 

• In general, data must lle.i!!a'SAS data file 
before they can be processed by SAS 
procedures. 
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f:-:',: ,:::,:,':"-~" ., :'"-_:,:.>:,, ':-:::_, ::.>:':'\ .,:'''---<:,: 
.Thlstutorial~! llbout fu~ri~. 
elem~~",f the~1-S progra~~ing 
langU.agf}.Itcove~ ~lementa!tyL~~ 1'~ 
step, and'BI\~WS~Sr,ROCedure 
programriii'l1g; . 

. . 

Addifropal Readip.g Sil!~gestions: 
• SAS. Ins .. u.:tu .. telnc ..... , .. ~tt~dPrclcedureS: IntroduclIOn Vet'S! ~ ., {1990) 
• SAS Institute Inc., SAS ApplicitiOnS Guide .1987 

El!iliQn 
~naldP.Cod~&RaylnOnd Pass, SAl) " . ~~(I99" •.••• 

oraoooelwi¥SusatrJ,slaughter, ThilLiUle 
o : A 'S nd·EdJt!on (199 ) 

• Frank Diiorio, SAS AppliCatiOJ1sProgrammjng: A 
Gentle Introduction ):,\ " ....•..•.. ' 

• SAS Institute Inc., SASCoIDlllIDion for the MVS 
Environment. Versjon 6 FirsfElijtion (1990) 

• SAS Institute Inc., SAS Co!!!pMion for the 
Microsoft Wmdows Envi!Jl!l!l!tnt. Version 6 First 
~(1993) 

Introd1.lCtion to SA'S Programming, 
continued 

DATASTlIDOOs·Lt 
INPUT'NAME'$l-14 SEX$15 
... ' ... SECTION$ 17-19 GJWjE; 
DA'r~; ... , . 

. . . dala !i~s;: 

PROC SORT DATA~a-riSj(: • 
BY SECTION DESCENl)1NG GRADE; 

,:: ':';-0::_';-:<.,: ) 
PROC PRINT DATA=STODEN"rS; 

BY SECTION; 
RUN; 



····'i·wtroduction toSNSPrQgramming, 
.. continued ." 

.~~~~~~~~!datasets: 
"'SAS~~ •..• 

• A SAS ,*!il"cilJ!tains~:..... • . .' • 
'" the dest:ripWr:Pf#On, .whlCh.p,.,vides SAS~s ~d 

some DATA'''''p~~ts _descriptive inf~ 
(data set attribu"",._~le attributes) about thedata • and 

'" the data polfion • •• ~tu1ar struCnUj>containing !be data 
values. with rows (~y.calIed ~). and 
columns (customarily calIOd~); aDd'whiCh is passed 
to most procedures. obse~.\>~~on. 

• A SAS catIllog is a type of SASJ'!lewhich stores many 
different types of infonnationused; by the SAS System. 

• All SAS files reside in a SAS doIa library. 

'. . ... 
....... ·····iIlltr~ction toSAS.Programming. 

· continued 
.:Attx~uticll\ tiwe, the' PtlYi.gthelocation 
w~tliecurrent workingYllbies .!!restored 
as theyarellrocessed by the D!'\'fAstep~ 

• Variables'arelllided to the PDVs~uentiailY 
as they are encountered during parsin$1iUd . 
interpretationof'S¥ sourr;e staiements. 

• Each step (DATA orP;.ROC):jscompiled 
and executed separatelytiJ1 sequence. Aud 
at execution time w~¢aSh DATA step, 
each observation is ~~~el:J,~teratively 
through all of the SAS prpgramming 
statements of the DATA step. 

CreatingS.NSp~~ Files 
.~SAS~)IreS taD 0"';. OiJ!yJijSAS data sets. 
..~~ stepin.processing ""yrawdata ~sing SAS 

wi!!l>i.f'?~r,,\.~".'" into. SAS dataset. .. i. . 
• WheDOW:tJ>eSAS Sy:srem creates. SAS~A,!,A'fiIe;Jt 

does the f~&: '.. ......... . 
- it~,~PATA~~lbcstruclUie''Ofa,-SASdiata-
~a:c~.:statanc:Dt .. ~PlacctobcgiD_,~i:or 

-!k=:':~ 
- ilusestbe 

_ :;'a!':eDO:!:1VatiOlno~~:~~'~~;ml 
- it mtIInIS to the begiDDing ortM~TA:q, for me processing of 

die DCXI obscrvacion. ,--:',- - --- ", ' 

• All SAS DATA step statements "",;eXecuted once for eaCh 
observation. 

Introd~ctiont;;SasPr<>gramming, 
. continued . 

":rFli6SAS Sfs~m proc~siesijJ.e~gram in 
twQsteps.. ... .. 
Git cO!l!~~!¥ pffi~, 
.it eXecW:esthe p!:ogI1III!. it .•• 

• When th~ l'rGgram:is compiled, aprolft'ain 
data "ector (Pj)V)iscQnstructed for eaeh 
DATA step. rtis~~Qf~ory which 
includes all variables WbiCh .. arereferenced 
either explicitly or iIDplici~yiu the DATA 
step. . . 

· 
.... .... 

Illtrdduction toS~~Programming. 
. continued 

• SASprOcedures(pROCs) arepro~ which are 
designed to perform specific data proc;essingand 
analysiuasks on SAS data sets..;. . •. ' 

• BaselSASp~1lres falfiIl:to the foUowingcategories: 
'" SAS Utilities '" APPEND. cATALOG. CIMPORT, 

COMPARE,CONTENTS;COPY.CPORT, . 
DATASETS;DBCSTAB. DISPLAY. EXPLODE, 
EXPORT. FO~T;;FSUST;iIMPORT. OPTIONS. 
PMENU. PRlNTI'O;R;\NK, REGlSlRY. SORT, 
SPELL. SQL. STAN[)ARJ;}.'fRANSP9SE. TRANTAB; 

'" Descriptive Slatislic:s - CORR;FRllQ. MEANS. SQL. 
SUMMARY. TABULATfi~ARJATE; 

'" Reporting - <;:ALENDAR. CHAR1';FORMS, PLOT. 
PRINT. REPORT, SQL. TABULATE, TlMEPLOT. 

Creating.SNS Data'FileS; continued 
';'SASst8teme~tS begm with an idO.uifyiut: k~yword, and end 

-:With' a:semicolOlL',: ,": '- '"<':' d-,:;;; 
~TA'StUoENTS; 

INPUT NAME S 1-14 SBX S IS 
, SEcrlON'S_17·19GRADB;.-... dtIi4=:~: ---";--i- ' 

-;.;:-'~;,> :.,',ti:::,-S: '''l::L;::!" 
PR.OCSORT:DA~';\' : 

BY SECTION;t:IESCENDING 'GIf.ADE; 
ROC PRINT DATA=iSTUDEN'l'S; , " 

BY SEC'I'JONt : ' 
RUN; 

• SAS statements are ~f<i~.iF ..•. ;. . < •.•. 
"'They can begin "YW~#.4~lI!lYWhere. 
.,.. A single statement may contmu~piv~~Severallines. 
'" Sevend statements may be on 1I~ line. 
'" Blanks (as many as desired) are used 10 separate fields. 

Other special cliaracters also may be used 10 separate , .. Ids. 



Creating SAS DataFil~s,continued 
.:l'I,re,'dOt" po~n of a SAS'lIaIa'l:'Ue iSi3collection of 

'dBtayalnes amnged in a rectangillartaQI,e, 
~ _______ ", -'.',;_,,' '. co"~ '0':." "i, 

• The rOlll. in the table arecCldl#o~s,e"'<ition •. 
• The cobtmns in the table are i:ajle\l l'tJriables . 

- There are t!t2 kinds of variableS: ~htiractBt' variables, and 
ruunerk variables. 

- Each variable has a name . 

.... ,.Cre~gSAS'fjaB-~~les;~ontinued 

.€~r data can conslstofIlP'tq}2,767 , 
c~ (II1l1XC.of200 c1j~~rsm,.versIon 6 

aD:d~. ·er.'. '.v .... ersion~) ..... CC. ~. v. al •. ues ... 'Dla.., .. ,a.y. inclUlle lettets, numbers, b1ankSand S}Je!:lal 
charaCt~;aIthllllgh'gen~ly yoW.shoWdu('lt 
include ailY~colons .:W1thin the data;; '.. ','. 

• Numeric datavalties must be numbers,. !JIIdthey 
may be precedCdib ..... 'Ya ...... + .. or .. -.'i.V . .. n .... I.ess thedata are being read usingaspeciaISAS informat, do 
not inclUde commasordOUar signs.in numeric 
data vaIues. .,', .••• , ..... , .• ,' .•• '. .... ".' 

• SAS assigns the vaIue ofaci&lmaI point (".") 
to missing numeric values;aild a bfank (" ") to 
missing character values. You can enter these 
vaIues mto your data to indicate miSSing values. 

CreatIngSAS Data.E'ile~,.continued 
.W,uhteDlpofa.rySAS data sets,tbe~AS System 

automatically assigns the libref'WORKand you 
s~~~setn~e. ., •..... , .. ' .. 

• Whenyou~t~~ ~ent SAS~~~t'you 
must specifyllQqtthe Iibl#and the ~setname; 
The SAS SYSJemd~~ot~gn the libref~()r you. 

• Although the~e~ Otherl11ethO<\s for cerurln 
operating enviromne~th~I.JBNAME statement 
is the most universal ll1ethoa pfassigning a libref. 
The general form is',':.":, 

LWNAME libref 'SAS"dat9"library'; 

ii' "i '.' .. ' .i~'.<,<;1> 

':F~:<E!eatingSAS D~taiJi'ile~, eontinued 
, ,,~-- ,'- -:"f' ' -

i.it:rb~re ~rill~jor namitigiS*~. da!a~ets and 
variiibles:' 'ii"';'" '.' 
V'l to3i,~te~fu.length (8 ~haiaCtermaximum 

in VersWn6andearlie'wersions) 
V' start witb ... ~~or .. ~uti~ore) 
V' continue Withletti:rs;~bers:,.or undersCores. 

• It is recommencled'tml.rYllu c~e meaningful 
names. 

I Creating SAS Data Files, continued 
.E"eTySAS~set has allalfulandisphysically 

stored .. onsome trype ofmediii(dislc. tape',etc.). In 
simple jobs; .the SA§.data sets'8rest()fCd~~ 
~;=~~:butthe~ can QestOred! 

• A temporarySAStlllta se(exists only for'~ 
duration of the C1ll1'eIIt SAS'job, or interacttveSAS 
session. A pel7lUUlent SAS tlIlta set exists after the 
end of the current SASjob or interactive SAS 
session. ' 

• Both types of SAS data,S¢tSihave~o-level nll!Des, 
of the form libref.data-ser'ruzme, where libref IS a 
reference to the name of a SAS data library (a 
collection of SAS files). 

I ..Creating SASDaiaFiies, continued 
.HeCeis. an eXample of a LIBNAME sta,lement in the 

Windows environment:' '('" : 
~IBNAME ln~h'bl 'C:ImySASli\>';' 

• Hereis~~leofaLIBNAME s~cintin 
certain mainjYalDe.environments: . '.". i .. ; . ~N'AME mylib2.'data.setname';' .• 

• Here is an example of reading data from a"~ent" 
SAS data set (in the SAS.dataiUbrary whose previously 
defined librefis '¥YLIB'): '!ii' 

DATA~; ... · •. " 
SETM~;ST\JFF;': 

• Here is an example of cfeitm. ~a;,'J)emiauent" SAS data 
set (also in the SAS data h'bi:3iy/w1iqse previously 
defined librefis 'MYLIB')::.>. 

DATA MYLIB.TESTDATA; 
SET SAMPLE!; 



...... .......... . ............ : 
..• GreatillgSAS Da,~l'iIes, .continued 

.AS~.pAT*statemeritiDstn,\Cts the SAS 
Sys~.tQcreate.and name a SAS. data.set. It 
has1:lif1:g~~ syntax: ..•....•.• 

Jj ATAflizta-set-n,ame-l (options"l) 
. :.data-set-name.-2 (options-i) 

'" -,' ',,, - - -- -:\';'"-,, " 

dilta:-s..rt .... ·. }l1@Ie~id(t!ptions-kr; . 
>;: -:_:''',I-~'--- \',U<-' 

• Many SAS data~(:~~ ~~d in a single 
DATA step. . .•... ; .•..••.•..... i.;. 

• DATA step options indiidcrs~cp things as: 
DROP: , IN= , FIRST()BS= , KEEP= , 
OBS= , RENAME=: , WHERE: , and others. 

1·······.··.· ... CrealliigSASh~·.·fil~~, .•. continued •• - -- - - ,", " .. , .. '.'," ,'. < 

1II.~INf.uT!$ltztement··iX9Vi~~·descriptive 
infOIlllalio~ aboll~~e raw data.~at i~llf;eded by 
the SAS.~~tem ulorder to organize the data 
into a SAS.data set.' . 
"'The INPlJl' $ta/em~nt aSsi~names totht> SAS 

variables, it idc:nt:ifres~b variable's type and, if 
necessary, it sp~llS~e fPluinnlocations from 
whicb they are to !l¢.~(; ..... . ..•..• 

v'Tbere are three modeSfor~.~ statement: 
list, column, and fonnatied.!(Itis·possible to mix 
these input styles, if it is done without ambiguiiy.) 

. . . 

;Gr~atingSAS Da~file~.continued 
.. (]~ inp~i~.wben we:sl?!lCifywhere the variables 

may.¥found on'the input record,accOrdigg to their 
cQlunlD'position;-.- .: .. --'- - ,: 

-DA'rA~; 
-~,JNPU'f NAME$I~l+-SEXS 15 

"':' - -~Sl7~1'.:GIlAD£; 

... UIII-~~~,_:~L;-. __ >, <-~"~::,r :;:,+,: '- -/ <:~::' ':-:,,> '!,': 
• Whenever col~~lis uSed.tbe field po~iti<,lDSfOI' the 

variables are fixed.'':.: .. :.;, < .. 
• A $ is used to indicate.:~~variables. 
• In column input, ..... ,:l ~,;. 

'" daIa fields may be readinanyl.ii:i!Or, 
'" blank fields are read as ~g, 
'" embedded blanks are allowedinchil1ilcter values, 
'" the length of cbaracter daIa values can range from 1 to 200, 
'" fields or parts of fields ClID be re-read. 
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~~atiJ'.lg SAS cDa~.;files;..continued 
""ibe;t+O~jO;:functions of ~IfA;'1'~ ~~t are: 

if~sigWilthe begillning of the DATA~p. and . 
"'tonam!;the1lata se!(S).be.ing creatl:d: 

• When er.,~g_~~ data sets. ~'<tata'sediame CaD be 
supplied by the 1""'grammer: 

DATA STUDENt'S;, 
1NPU'J'--NAM!Sl-M SEXS'15 

SEC11ONU'M90RJiDE:. 
DATAUJ.I'ImS~!;; 

... .",Nnn... ; i>' 

or, if the name is omitteduJ;PATA st3t<mien~ the SAS 
System will provide a name· (DATAI;cDATA~etc.): 

DATA; \" :-" ,'" 

lNPlTT NAMeS 1-14 SEXU$ 
SECllON S 11-19 ORADJ!:: ; 

DATALINES; 
. • . 4alali"" •.•. 

.... :.. .. . ........... . 
I .. Creating SAS Da.taFiles, continued 

.• List input is when we list th!!rvariables in the order in 
whichithey appear,io the inplit rei:ord. 

DATA'STUDENTS; - '" 

INPUT NAMES"SEXS SECTION_S:-GRADE: 
DATAL!NES; 

... _liM: .. : ; 

• Whenever the list input style is used, the oo>uTstatement 
scans over btanks in the datatmtil.it finds a Charllcter, then it 
reads in the field until the .DeXtblank is encountered.. 

• A $ is used to indi~cIIarlIcter variables. 
• In list input: . .... 

'" ea<:h field is specifiedinOraer, 
'" fields must be separnred witht blanks, 
./ data values for character data' 1jta~ '¥fcontain any embedded 

blanks. and may not exceed 8 ~ in length (unless a 
LENGTII statement is used to increase the defanlt length). 

geanng SAS Data.'Flles. continued 
• Y"rmatted input is wben\ve ·fy.where the 

va$bies way!l¢found 0 . . d.througb the 
usepfpgjnter controls, and we •... .y. how the data 
~::I:r~tolle read by~pecifying~iIIflI!:!lWfor each 

DATA~f_: __ ',:_ -":;'i-,::; 
1NRtIT,:NAMESH.,. GtiS $I3X,::$L 
DA;~~n+1GRADE},: 

••• dalIi 1iAa... :' ,r::: ~- ": 

• Here are some pointei~: 
@n means "go to col ' ~ 
+D means "move the 

• Here are a few common! ilifoimats: 
w. means '~dardnumeric~~~:: ;::(',;:t-::;:1 
w.d mean. '"standard nnmeric with decimal point inserted", 
$w. means "standard character". 



Greating; SAS r>ata~~~e~"COntinUed 
liI~sAS Sys~ can ~~~.yirtuaIly any 
fo~frOIn ~~tany inpntfi1e,. We.point at 
tI!-eila..&.t1ie'in tw~.~.~ys, d~~ri~ up<>nthe 
CITC~~.·.,t .•..•.••. : •..•.• 
.... Data ~ch:~speciftedexp]jCitly ilftllejob s~ 

are preceded:~y li:J)ATALII!lES (or a CAJU)~) 
statement. . .~. ~. . 

"Data which are me e~remal (non-SAS) 
file are referred ...•... ..1~~t. 

• Regardless of where th~dlita!l.l'e stored, an 
INPUT statement is useditodl!scribe the data for 
the SAS System to read. ... .. 

.' ···· .. ·i· .•••... .~ 
1"'<Ilf~tiq;g;SAS DaPl.Fi1es\continued 

1IIJ'J,t~l;;AlrE{+$tatemeRt··iS·~.··io.assign 
de~pti.'\{~ blbe~.to variables. i 

'LABBLyarildile= 'label'. };; 
• Labels~~,b¢up to.Z56 chara2tersin length 
(maxinlljmof4()'c~s in Versiop6 .. and 
earlier versi~l~ .' . . 

• Many SAS pr6<;ed~es 'F the variable labels 
for printing. . ...• ; •• :" .• ,'. 

• Labels defined in aS~$l:)ATAstCp are stored 
in the descriptor p<>rtionoftbe SAS data set, 
along with such other variable' attributes as 
type, length, informat, and format. 

PI. Few·Words Abo~t.Yiorking With 
Dat¢s~d;Times USingSAS, continued 
.' YOIl~y.~ilatecons~~~g;iimeconstants 

in aSAS expression~y writing(~~~ateor time 
enclosed in quotes; ari(lfollowedby 3,.P· . 
(date), aT( . I:lr D~,~date:time); 

• To read datll'·;da.teor .. time values,SAS 
has a variety of '.' .......... ' . '. 

• To write date or ti~v.ues in'feports, SAS 
has numerousjorrna!ii 'i" 

• Consult the suggested refeterl&s for complete 
descriptions and examples. 

y,o 

)qrea~g SASJ5#ta:FHes, ~ontinued 
IiIR~allJ:hatdata which are.,stored'iIJ.an external 

(nVrtCSAS) file.'!I.I'e referred~Q;l!yanll'fFlLE 
StatenreDt,> .,,'.. • . ..> .' 

• Here are tWo exarnples of reading'da!aiTom 
externalfileS:.··· :'. ..' ... ": •.... ' 

Examplel:J.i;. '/> .. 
IlFILEl DD DSN=tisEri.B30.~SO<lTRNGCLS,DATA;DISP=OLD 

DATA STUDEIml: .. ;....' 

lNPlLE FlLEl; ...' .;, 
INPUT NAME S l.l4SEX$'l,5 ;SECTlON$l7·l9 GRADE: 

Example 2: 
DATA STUDENTS; , 

lNPlLE 'C:1MyDam'J'llJ!2.dat'; 
INPUT NAME$1·l4 SEXSlS SECTlONSl7·l9GRADL, 

I" A Few Words AbQutWorking With 
Dates and Tim~Jlsin~ SAS 

• Whene ... er SASreads date *.inputs, it 
converts thelll into integers .. SAStkztes.are 
positiveor.negative~gers re~entingthe 
number of elapsed days between January. 1, . 
1960 and the. specified date. 

• Similarly, SAS converts time values into 
integers, represeniingtbe num~of seconds 
since midnight of theCUl:J:eDtday. 

... ManagingSAS · .. D ..• · •. ata .. Files 
,. 'r "n 

• Thie'e)?Po.'TA steP'Statem~ts.~.reaasAS 
data se~:SE1;, MER(jE, and UPDATE. 



'" ~ 

."'~~¥aSETS~ment ;~~ss()~~or 
moreSAsdata files which were.defined 
previoUijy. . 

I .' 

DATANEWl; 
SEl'STUDE!o1I'S; J* fnmJ'libn:fWORK *J 

DATA NEW2;'~·'~ • 
SEl'MYLIB.CLAsS;r"fIomUbrefMYLlB *' 

rMapagib.gSAS ])a~'l3iles; continued 
~ ", ' ,:: :: "':", .. '::-

• We.usl:aMERGE statemenftojoin 
comispcjnQing obServations from~o or more 
SAS~@es;into single observati<lIlsina ~~w SAS diiUi~l:iIe.i ....... .' ....... . 

• Whenevet aMERGE statement is used. With. a BY 
statement, the o]:)#"Yations ~ matched according 
to the values ofthe;wu1able specified in the'BY 
statement. The SASij:latli@es must~.e sorted 
according to the variable. specified in the BY 
statement 

DATA NEW; 
MERGE NAMES ADDRESSES; 
BYIDNUM; 

\. i,. .i;)i. " •....... 
.. ·~anagib.g SAS Da~t'il~.~continued 
.We~i~ uPDATE sta~~ torth~special 
c~qfc~nminingqQservationswithm*hed key 
values'ftOJiJ,lyIo SAS,j:lata files, aw,aste(data file. 
and a tran~tiQnsdatafil~. UPDATl'fu~' 
observatioD.s@1ll, the. traIlSaCtions datafije to 
change the lIlll~gobservati0ns in the master 
data file. Both ofdieinPlil SASdata files must be 
sorted according to.thevanable sp~cified in the 
BY statement . .. . 

DATA NEWMSTR;.... • •.. 
UPDATE MASTERTRNSACIN; 
BYIDNUM; 
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i~ap~gi~g SASBataF'iie~. continued 
.We~ uSe a SET statement.toCQncatenate 
preYio~ly-defined SAS data files. In 
concatenation. thelilita files ares!ac~d 
vertiCQIly; pnfon to~of the other •. 
DATA NEW, .. ' .. '.' 

SEl'SAMPLELSAMPl.E2; 

• We use a SEl'~ment'~\'4!l BY statement 
to interleave ob$el'Vations rrom.~o 
previonsly-definedcSASdata fi~;.both of 
which are already SOrted~~o~dingto values of 
the specified BY-variable. ", 
DATA NEW; 

SEl' SAMPLEl SAMPLE2; 
BYGRPNUM; 

. > . 
ManagingSAS Dat~Files,c:ontinued 

.Whene~era MERGE statemthlt'i~nC)t . 
accompaliied. bya' BY. statement,·theobservations 
are combinedip a one-to-one manJllir;lllatis;.\'1e 
first obse.1'Vlltio,nin thefirst SAS dataset!S .j .•. ,.; 
combined,,:i\'1thilfirst observations intheother 
SAS data sets; the.seco,nd obsefvation in the first 
SAS data set is coinbmed with the second 
observations in theqther'SAS data sets. and so on. 
until it reaches the I3stobserY<ltion·in one of the 
SAS data files being combined. 

DATA NEW; 
MERGE NAMES ADDRESSES; 

'. Y .. ,. ..• ... " .. ';., 

• ~· .. i~M~djfyingSt..S.B~\a,Files 
'r·:",:,j~7!"'''': ',',;,1",'::'" "'",:1'0:',:,-,: ',', 

"dU&..Y01I have gotten yoiu-d~intO a SAS 
data.~RYoU ma~lw.ant to c~.~;l)r 
~them In.~~me waYS;.t 

• SAS hasa.~raI1gept;~ments.wliich 
can be nsed~IAQ~y data .. For example, 
some statementsde~teobsci.vations, select 
only certain v~~'cCreateru;'V vatiabies. 
or perform specifictaSks~1lpon certain 
conditions. . .Y\ 



-~~:u:' :',>:,',>,:", '. '::, ,:' :"l,:':::':'" '; :"',_,;,:::<,':.;\,;,_',,' '~;f:'; 
• s~a~:me~C1lJl.cbe Ch~g~gQ)': 

.... SeI~'«$Ubslit'Of1he observaiions,~ 

.... seledillkv 

.... adding nevr 

.... changing data~~;:. 

.... addiog observati~,· ... , 

l~fying SASBat~Frle$icontinued 
i~l~g~les fromia~A5'dataset can 
Oe~@Dlplish~in eithefXlIJ;hese'ways: 
.... the;DR(i)P stl!tefuent, or . 
.... thfIq$PstateIII.en~ 

DATA~ 
SET~ENTS: 
DROPSECI'ION; 

DATA TRAINING;<;; 
SET STUDENT~~: 
KEEP NAME SEX GRADE; 

I> ';c>/,,~c, 
,Modifying .. SAS D~Fi1es,.continued 

liCondiUon3J ;j~gic is used~perfortfuspecific 
O~()I1S based upon certain~nditions. This 
is ~~liShed tlutIugh the uSe of > ... , ... 
IF- .... !ELSE sti/tements, which;areobhe 
form:·>..,/>::,.·:' ... 

IF condititj,z(S~':FHEN'iu;tionl; . 
ELSE action2~i '. 

• DATA~=~;:;:\:.,':' ::<!.:::'<,i 
L5NGTIl GRQUP $ 11, 
IF GRADE >=901l'HENGR0UP2 'HIGH·PASS'; 
ELSE IF 7S <= GRADE;<90> 

TIIEN GR01lP='MEDIUM·PASS'; 
ELSE IF 60 <= GRADS",7S 

TIIEN GROUP='WW.PASS·; 
ELSE GROUP = 'FAIL'; 

····:NtO,difYitlg SAST:iJuaFiles, continued 

"~6i~g 6~Wationsftoma S)\S~1l!a set 
~'b¢ac<;oIll.pttshed in either?f th~ 
(logi¥py~ui~9 ways: 
.... the~ffli ~~ statem.e~t, or 
.... the subsetting,,:Q':' stateInent. 

DATA FEMA'I\FlS~·, ,_ ,1' , 

SET STUDENTS; 
IF SEX = 'M'·tIffiN DELETE; 

DATA FEMALES; 
SET STUDENTS; 
IF SEX = 'F'; 

. .. , ....• ' 

I· .·.Modifying .SASDataFiles, continued 
.~ijng and redefining vaii~blesftolll existing 

variables is accomplished with>an amgnment 
statement. An as!!ignment sta~menrisinthe 
form Olan equation; the left sideofwhichjs a 
variable name, either neW or existing; and the 
right side of which may bea constant, another 
variable, or anex.~ssion. 
DATA INCOME; 

SET INCOME; 
NETINC = SALES~ COSTSOLD" EXPENSE 

+ 0'i'HERINC;'.' 
OPERCOST = .15 • SALES; 
DIVISION = REGION II DEPARTMENT; 

.. .•.. ·.F'';·> 
I Modifying SAS Data Filys. continued 

..• ~S.includ~numeroll.sfunCtioll!lwhich can 
simplify.programming tasks~~~sfOrming 
input73lglllIltlnts intc:> ~sired o~lIt;fes~~. 
For exaI!!Pl~;.sAS i'uJ!cti0ns maY~()nDi : 
mathemalicld~stl$sticaJ.~mputano~; ..• 
character-strln$mampulatioDior date & time 
calculations. s~~ctipns~ybe nested. 

• Consult the suggest~r¢feJ:llnces for complete 
descriptions and examplei; 



pfOcessingtl~~Wim.a Few 
Fundamental SAiS.Rfb.¢edures 

• SA~:~ureSlire pre-writtencOmpu~r 
prognu:ll.S~processSAS data~. '. SAS 
procedUresl!1'~ ~J:ts, managc;fIl~., or 
analyze data;. <... ""..' 

• A PROC Statementis;usecltoinvoke a SAS 
procedure. ". ...i 

PROC =OP~jis.~i 

'lrrocesshlg DataWi!:l:r.a Fe~.Fundamental 
.' S~SProcedut~,contipued 

• We~Uf~scus~a(ew proccilur#.~ItiCh 
comniol!ly~usedfor sorting,suminariiing, 
and prih~gdata. ·· .• ·.i·.... .• 

.'. ;~~~~~ing Data~2tlia.Fgwl'undamental 
'. .••...•.... .SA~I>roced~,·f()ntinued 
.PROe.~S!s ,!sed'fdrs~g and 

gen8\'lllll)g descnptJve statistlf:S fo~ the .data in a 
SAS~.fil!,: T¥grneral syritaJt.is:. 
PROC~SDATA';;data-sel-~e~JJPliiin(~); 

VARWiJrlable-liStl" .. 
CLA;gS'vaHal?le-lBI2; 
ID vtliiable'li!i~; 
BY varillbte-:liii4; 
OUTPUT'0tll'~4d(a-sei:~e2 

sta~V~riaPle'lisl)= ~-lisl; 
• Some of the output sWistics iW\licI:i may be 

requested with the MEANSpi,Ocedure are the 
following: N, NMISS, MINiMAX, RANGE, 
SUM, MEAN, MEDIAN, SlDDEV, VAR. 

J7J 

:l?r<x:ei~g Data.wa:~~t~wFundamental 
i ..... SA~.I'rocedllre$ff?n~.';led 
.1'fie'fo¥owiiig'.$AS s~)iS~~be used in 
anySASPROC~~: • ..• ........... . 
y' a BYstlteiiJl:nt may.be used to iden!if}1.gro\IpiDgs for 
sorting~~ureoutput, ....••..• 

y' a WHEREstaiement may be used to sUbsetthe. input 
data set bef<,>reitisprocOsse<ti?Y the procecIUrO; 

y' a LABEL statemen. tma ... '.' .. 'Y .. be. used ...... to ... identify descriptive headings to be~ .• in:jJlace oftbe;.variable names m 
reports generated . ..,y.~ ~ •. , 

y' a FORMAT statementinaY~~tciSpecify how data 
values should be wrinenin:~ output, 

y' a TITLE statement may be.~t~specify a title line to 
be printed at the top of proced)lte''feports. 

y' a FOOTNOTE statement may be used to specify a 
foolnote to be printed at the bottom of procedure reports. 

Processing Data wjth·.a.Fe""Fundamental 
SASProcedureS,continued 

",-, ':-"" , "''''.-

• PROCSORT.is used for sOrting the 
observations ina SAS data file. The general 
syntaxis: 

PROC SORT DATA~sel-namel . 
OUT=data_sel-name2 oplion(s); 

BY varillblel.1Itliiable2 .,.variablem 
DESCENDING.variOblen; 

ProcesSing Data widi:.aFdw Fundamental 
SAS,ProcedU1'eS,continued 

·~~~cor;~~y~ ~~s~~tfaro~~~~~! 
an3lji;in~.djstributi~1l$ of categori!(a1data "alues. 
The geDenllsynlID' IS:, .< 

PROC ~DAT ... =dI:ri<J..s~t-name; 
BY vilrillblil"lifl' . ""~ 
TABLESie~d-vtliiable-combina/iqns 

"'-I:J: ' :"" ,; '<-\~:::':_ 
• Frequency counts'D ......... ' ... s.·.ot:a •. S1 ...• · ... ngle variable would be specified fOllowiri~~ 

TABLES variable-~i~~ISSING; 
• A 2-way frequency table fur·aIli<XnnbinatioDS of the 

values of two variables would.be specified by: 
TABLES variablel*wzriable21 UST MISSING; 



~ :erocessing Data with 'a Few Fundamental 
SAiS·Procedures;,continued 

•. p!iot!c"R.lN!'Js used fo,.~i~~:li$tings of 
the~portioil!lfa SAS diililjj\ll,~general 
syR@f:is::, (..... ··"1<)..1 ... 
PROG.l'RIN'r f)AT A;=d4ta-set-ruzme"ptmr(s); 

W.R:1iaifiible-liSfl·.. ... .. 
ID~' ··i.t' 
BY 

PA YYyariaPle; 
SUMBy,v~!e; 

SUM variableili.f.1f;· 

Comin~~ Example: 
'33- ,PRoe 'PA'IHT DATA=SATURN:L", ,"', 

34 'TH~E' 0l-1g1na1 SATURKD8.taset';. 

N6TE':J:~he~'.: ,wer~~'25~~obsel"vati~n~ ,.~d 'f'~' -the 
dataeet,: WORK.SAT~N~ 

NOTE: PROCEOURE PRIKT· .sed: 
re~'i;,t~ -, O. 49 5ecorid.~-; 

PIt'res ~j;i~ 

l 12475 ' !Wl 8U9 

l ~4007 

! m~l fm~ 1;::: V~ll.l. , ,un 

1i l~U nm 
1442 ~~m l! ·1.2U6 UUI NOO4 

U '" m~ " \0994 

" uuu 207n 
u iUi ~~: n "931 

" 716!t m~: ~~ IHU 
" mn 
" 9UI 4"'U !! Un: 6UU 

l"il 
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Processing Da~·with.i~.f~"'.fundamental 
SAS Proceduresj.cPn~ued 

• Let's'eX,o!minesb):qe simp]t;'exlDll;plesof 
usingS~§~~. 

"I' 

"i'"<"n:; 

"lbe proCedareoutput of'allSASjobs i!f.,!=mpanied by the 
SASJ..r>g, wlUchdocumenlS·th~step-by-;step processing of 
the job. Take time to examine!i'I,cSAS Lc!~even when you 
think thai your output.looks okay:;., \ . '" 
Thisis~ SAS Logforthe preceding?ATAStep example: 

1 DATA'SATURNj 
2 LENGTH COlOl!$10 TRANSIoI:$9; 
3 INPUT ·YEAR MODEL $ PRIe!: MILEAGE 
4 COLOR"" TRANSM $. AC'; 
5 DATAlINeS; 

NOTE: The data s~;'--~'~'~TURN hU'2S 
observations and ,7;_,:var.iables. 

NOTE: DATA statement'- usedt -~ 

31 
32 

real time 

"" RUNj 

-1):.,43-'~,~I;~ondS 

:::, ',,,~'> s:'-:; 
NOTE:,~Th."" .were 25 :observat1ons Nt'ad -fro. --the _dataset 

1VOf!I<.$ATtI!H. • ..... .. :<'.. . ". 
NfJT7E~ir~:,,~t.\a~:,"t WORI(_~~RN has 2s":a~.'""-~t~r.,,and 

NOTE: PRQCEDURE>SORT, used: 

37 
3a 
39 

!"ell un 'O~{)O'>s.con4S 

NOTE: The,.. were 25 Dbs~'~~J;~~~:'~~ad ;-~oir the dataset 

WORK. SATURN. '.<: "' ................•. , •...•...... ! .... ' •. : .... NOTE: PROCEDURE PRINT used: -'::-", 
Mlal tiae O.04-'"~dS 
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:":-:"_ '-"<-"-r:,~::':?; 
:'.',i", ',,; 

'-"-40:~ AA~:,M~:::t~~TA=SATURN; ;;!~; i"?",-

41 :~V~,-PRICE':Ml.LEAGE; "',:,:' '::,'',;,:- '<""",:::': 
42 ~':'YEAR'''~,DELi :<'~':"':_:" :,,:_:: 

43 ;, OI.r1jiJr'~ ::otrr=SU~RX' ,~EAN=AVGPR~C,E, ';~~iLGE.; 
44 TITLE :.'USJ,~g PAOC,M~S with 1:1I.~TUR~ 

Data Seti'-f. 
;-::::,,:.-:':,,"C,::::", .->,:! 

NOTE: There ~~e":2~ro~~rvati'~h~::r~ad from the 
dataset WORK.SAWRN'.',' 

NOTE: The data set -~Ki.~Y7haS''':28'; observations 
and 6 variables. ' , 'f' ' 

NOTE: PROCEDURE MEANS used:cc !:;;· . 
real titnB d.1'6_:':8~COndS 

~-;_" ':"><,: '" , "'<:j,L:i 
NOTE: TherelVer~, .. 28· Obs~rvations ·:read 

from thedatallet.WORK;:SUMRY. 
NOTE: PROCEOUREPRINT 

real time c 

,'~~ -~i:';" ,:,'/:':':L":I: 
46' 'I'~QC Fl'IEQOATA=SAT!fflN.; 
47TABLESYEAR*MOOEL; 
48 .. TITLE 'Using PROC FREOwiththe 

SATURN Data, :Set' ;E> 
49 RUN;" 

NOTE: There We:~~·2~QbS~;;'.itiOnS read 
from the dataset,I'/ORK.SATURN • 

NOTE: PROCEDURE "REO, U$ed: 
real time :0:33 seconds 



"in, f'IIK"ftiQ. ;....~·;tII. ~,~v. 1ft 

T'::':'~~7~:, 

',> ':',.', 
.SASlnstitute Inc;, SAS OoljneOi>c version 8 
• SAS~tuteInc:,<leuiQ2 Starte4WithtbeSAS 

Systerif ::'Y~9J\~ l, "~>!": : >::-- . '''-~L:~'::i}':,r ,', \"": ':::~:; 
• SAS Insnmlli ~IlG'JSAS1.anilm~· Rere~ce 

Version 6 Fi,#Edjtiqp (l9~) ',< 
• SAS Institute Inc., SAS'Procedures Guide 

Version 6 First Editipntl290) .• 
• SAS Institute Inc., SA$I..;!bguag¥aI!d Procedures: 

l!sa2e. Version 6 FinitEditiQll{1989) 

• Other references were mellti0ll'ed at the beginning 
of this tutorial. 
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,:,wrflitlg CustomizM Reports 
·,:·t>. ...t, 

.J>.R~PRINT~as severaI~~salid options 
w~.t:an.~e u~~? custo~,¥appearance of 
reportS.· ., witIJ.[t/!is procedUlli, . 
,1DAT, LE'I!ABEL, N, NOOBs;ROU!:ID. 

SP . ,": ORM.,</ ...• 
,IV AR. ID;:~Yi GEBY, SUMBY,.FORMAT. 

TITI.E, and': ': . 

• The FILE and .......... ' ...... ,. ts~ be used in a 
DATA _NULL_ Stq>to'Wrlte special repotts 
according to detailed sPecificationS. 

• PROC REPORT. • i. 

• PROC TABULATE. 
• PROC UNIVARIATE . 

• ~SAS SYs1eDl is a po\\lerfuhmd flmille, 
integrated system for inforrnatiOll,deligery.which 
o~.similarlyin~ variety ofcooiputing 
environmentS. It is~ to access.lD3IJage,analyze. 
and present data:;' . '. . ...•. , ..... : , .• ', .. ' 

• The SAS programming language is compriSed of ' 
simple and straightforward instructions, and ~ful, 
packaged procedures whiCh can be utilized readily, 
even by beginners; . . . . 

• This brief tutorial isnot.asubstitute·for a more 
comprehensive exploratiQD of tbeSAS'programming 
language. 

• We've made a good start. The rest is up to you. 
Just do it! 

• TomWinn 
1090~~uSti~ ManorLane 
Austin,5'l:'X7S7S0 

• TelePho~~:i§~:%'~!f861R: 
• E-mail: TWIN504~ac;lI.cOln; 


