Fundamental Concepts of the

5AS is & ragisterad tracernark of SAS Institutwine: friba USA and other countriss.
® indicatas USA registration. B

4 Goals & ObJectNe ’for thls Tutorial

l My gna] is. that you will be able to vse- Base/SAS
software:to.access,analyze, manage, and present
data in’ vanous :snnple formats. ¥

mternal to your program {instream data); or wh:ch'

are stored in another eemputer ﬁle (existing:SAS

data files or exterital files).

- You will learn how" _
simple reports.

®m What are your expectatlons and ‘interests?

pare vanous‘types of

a iﬂ!ltﬁﬁ of T'éﬁic': 'tb"bcco"efed

[ ] Managu:g SAS data t' les,
[ Modlfymg SAS data files;

m Processing data with a few 'fmdameuw SAS
procedures,

& Writing customized reports

- The SAS System

l The SAS System is an mtegrated suite of
information delivery software prodacts. Itisa
library of modular: ‘components which are tied
together by-a central supervisory. progra.m.

] Apphcatlons of the SAS System include.
executive information systems; data entry,
retrieval, and management; report writing and -
%raplucs statistical and rnathematical analysis;

USINess planmng, forecasting, and decision
support; operations fesearch-and project
management; statisticai:

ality improvement;
computer performance e?luahalnanon and
m Other topics (if there is enough time). applications development.
- The SAS System; continued The SAS System, continued

®-Originally (1976), "SAS™ stood for *Statistical

An sis System”, however, the 3

of SA hasgrownfarbeyond that

purpose: |- , G

m Besides statistics, elements of the SAS System

also include web publishing, data warehousmg,
mining, and besiness mtelligence

solutions, 2 variety of mdusty;r}i»eaﬁc (e. g IT

management, pharmacéuti

human resources) and cross-mdustry products

as well as state-of-the-art: apphcatmns

development tools.

# Today, the SAS System i isa comprehenswe
systern for data management and analysis.

® SAS software collects data from almost any
platform and data format; it cleans and .
transforms the data into mformahon which
decision’makérs will understand; and it stores
the information in.an open and efﬁclcnt data
storage structure: - -

a To explore information, SA _;soft\ware provndes
multidimensionat:data analysis; ‘query and
reporting, executive information systems, data
mining, data visualizitién; and applications
development capabilities. :SAS solutions are
client/server- and Web-enabled.

H SAS says about itself, “The Power to Know. ™"
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1) f SAS steps,
which are made up. of instructions, whlch are
- S 7 7_

¥ PROC steps are Tt
analyze or process S

W In general, data mus
before they can be processed’
procedures. ’

PROC PRINT DATA-STUDENTSE
BY SECTION;
RUN;
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wlnch stores many
different types of information 1
w All SAS files reside in a SAS data library.

by the SAS System.

54 S Progra.mmmg,
| contmued 7

as they are pmcesscd by the DATA step..
m Variables are-added to the PDV uentmllx__

as they are i:ncountcred during parsing and-
interpretation of SAS source statements.

® Each step (DATA oF PROC) is compiled
and executed separately, in sequence. And
at execution time within each DATA step,
each observation is pr ed iteratively
through all of the SAS programming
statements of the DATA step.

thcnq‘thrrﬁ:st step;in processing any Taw: da.tausmg SAS
"will transforn th cmmtoaSASdm

P e !

- nmdsﬁcDA’!‘AnmmmcmmmvﬂSAsw
sumdmuks&::s:nmtnxprlmwbegmtkmgd
cach Enc of o

m All SAS DATA step statements are executed ance for each
observation.
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DATA step. [ti
includes all variabl
either explicitly or impli
step. :

< feferenced
the DATA

DATASETS DBCSTAB, DISPLAY EXPLOBE,
EXPORT FORMAT FSLIST IMPORT OPTIONS,

+ Reporting -- CALEND, T 1
PRINT, REPORT, SQL, TABULATE, TIMEPLOT.

Creatlng SAS Data vﬂes ’contmued

v Blanks (as many as desired) are sedtoseparate
Other special cga.raclcrsalsomay be used to separale ﬁelds




-eatmg SAS Data. Flles, continued

The data portion of a SAS'data file is & collection of
data values amnged ina rectangular table

® The columns in the table are called. vmables

~ There are two kinds of varigbles: chm'actef variables, and
" numeric variables.

- Each variable has a pame.

eajmg SASDV "'F_ es, continued

characters; although' generally you: shoul’d no:
mc]ude any. se:tmcolons within the'c -

and Y
‘Unless the data

%ebe preceded’ bya+o
ing read using a. sggcml YAS informat, do
not include commias signs in numeric
data values. L
B SAS assigns the value of a decimal mt (<.
to m;ssmia;:menc values; afid a blank (“ ) to
missing character values. You can enter these

values mto your data 1o indicate missing values.

o Creatmg SAS Data F;les, continued

m Every SAS data set has &' name and is physicaily
stored on some type of media (disk, tape, etc.). Tn
simple jobs; the SAS data sets areé stored
temporary ce, bat: they can be smred
Hmmm y - .

= A temporary. &QS data set exists only for *the
duration of the currént SAS:job, or interactive SAS
session. A permanent'SAS data set exists after the
end of the current SAS bor mteracnve SAS
session.

® Both types of SAS datms_et&have two-level names,
of the form libref data-setiname, where librefis a
reference 1o the name of a SAS:data library (a
collection of SAS files).

Creatmg SAS Data' Flles .continued
l Wf ’:i.emporary SAS data sets, '1he‘S" S System

is the most universal 1
The general form is

+Creating SAS Data Files, continued
‘w:Here is an example of a LIB AME staiement in the

’Wmdows environment:
: 'L[BNAMEmyh'bl C \mySAS_ ‘hb_.

ment” SAS data
previously

& Here is an example of ¢r
set (also in the SAS data libry
defined librefis ‘MYLIB'): -




m Many SAS data’
DATA step.
m DATA step options inc
DROP=, IN=, FIR =
OBS=, RENAME- WHERE- and others

variables, it 1den
necessary, it spe

list, column, and formaned t:sjvossxble to mix
these input styles, if it is done without amblgmty )

¥ A $ is used to indical
= Incolumninput,
v data fields may be read'in an;
v blank fields are read as missin;
v’ embedded blanks are allowed in:character values,
¥ the length of character data values/can range from 1 to 200,
v fields or parts of fields can be re-read.
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DATA

INPUT NAME § 1-14 SEX 3:13
SECTION 5 1719 GRADE:

“m List input is when we list

‘i:'Creatmg SAS B ﬁﬂes, contmued

which they appaar m the mp! record

B Whenever the list input style'is used, the INPUT Statemént
scans over blanks in the data until it finds a character, then it
reads in the field im#il'the next blank is encountemL

® ASisusedto mdlcateéhmcter vana.bles :

B In list input:

v’eachﬁeldlsspeclfedm

+ fields must be separated with:bl o

" data values for character data mal “Contain any embedded
blanks, andmaynotexcwdscha:ﬁctersmlength(unjessa
LENGTH statement is used o in¢rease the default length).

o :Creatmg SAS (Data JFlles, continued
‘= Fi rmatted input is when We T

specifywhere the
les: may- be’ found on ﬂmmput record through the
and we specify. how the data
pecifying mfm for each

@n means “go to col
+n means “move the

w.d means “standard nameric Mﬂhdncnna.l point inserted™,
$w. means “standard character”.




the SAS System to read.

DATA STUDENTS;
INFILE ¥

dat's
INPUT NAME $ 1-14 SEX § 15 SECTION $ 17-19 GRADE.

a]ong with such other variable atmbutcs as
type, length, informat, and format.

A Few Words About Working With

[ ] thnevcr SAS teads date vahlempms it
converts them into/integers. ‘SA'S dates are
positive or negative integers representing !.be
number of elapsed days between January 1
1960 and the specified date.

B Similarly, SAS converts time: values inmo
integers, representing the number of seconds
since midnight of the: cu’rrcnt day

A Few Words About Workmg With

encloséd in‘quotes, -and followed
(date), a T(tnne or DT (dgte:ttm ;

has a variety of mformats L
m To write date or time values in reports SAS
has numerous formats:

® Consult the suggested refemnces for complete
descriptions and examples.”

Managing SAS Data Files
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DATA NEW1;4:

SET STUDEN /* from libref WORK */
DATA NEW2; : ;R
SET MYLIB.CLA! 0 libref MYLIB */

"anagmg SAS Data Flles, continued

prcwously—dcﬁncd SAS data’ ﬁlcs I,
concatcnamn, the data files azre sracked

to interleave obscrvau_ons from IWO

files;. both of

viously-defined S.
hi 4 ordmg ‘to values of

which are a]read sortel
the specified B
DATA NEW;

;  anagmg‘SAS Data Files continued

L0 join
correspo mg obsewaﬂons from two.or more

according to the variabls
statement :

DATA NEW;
MERGE NAMES ADDRESSES
BY IDNUM;

( g ‘pbservations in l.he master
data file. Both'of the: mput SASdata files miust be
sorted according o1
BY statement

DATA NEWMSTR:
UPD.

Managmg SAS Data Flles, contmued

vith the: ﬁrst ‘observations i in the.o er
SAS data sets, the: second observation in‘the: fi.rst
SAS data set is combmed with the second
observations in the other SAS data sets, and so on,

SAS data files being combm

DATA NEW; :
MERGE NAMES ADDRESSES

only certain variables, creaté' ‘Dew variabies,
or perform specnﬁc;w.sks ‘based upon certain
conditions.
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v adding observanans

, continued

Madlfymg SAS:D taFlles, continued

[ Creatmg and: redefimng ariables from existing
variables is accomphshed with'an assignment
Statement. ‘An assignment statement is in the
form of an equation, the left side of which'is a
variable tame, either new or existing, and the .
right sideof’ w!nch ‘may’ be a constant;. another
variable, or an ex ‘

DATA INCOME; - X s
SET INCOME:
NETINC = SALES = COSTSOLD ‘EXPENSE
+0’I'HERINC,
OPERCOST =

|15 * SALES; -
DIVISION = REGION || BEPARTMENT:;

/ odlfymg SAS :Data ﬂcs, continued

" onditional logic is used to perform specific
operanons based upon certain’ condmons This

s i
IF GRADE »= 90”1%IEN GRUUP= ‘HIGH-PASS’;

ELSEIF 75 <= GRADE
THEN Gl —'MmlUM-PASS’
ELSE [F 60 <= GRADB 75
GROUP="LOW-PASS";
ELSE GROUP = ‘FAIL";

'l od1fymg SAS'Data Fﬂes, continued

mc]ude.s nu.merousﬂmcuons ‘which can
snnphfy*programmmg tasks b transfo:mng

‘ ulauon, or date &
ctions ‘may be nested.

descriptions and example
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nable-lm)—
= Some of the output statis ich may be
requested with the MEANS procedure are the
following: N, NMISS, MIN;MAX, RANGE,
SUM, MEAN, MEDIAN, STDDEV, VAR.

name-list;
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Pprocessed-by the ;
‘wied to 1denufydes:npuve
ace of the:variable names m

values should be wri

+ a TITLE statement may specify a title line to
be printed at the top ofprocedmerepom
v'a FOOTNOTE statement may be used 10 specify a

foomote to be printed at the bottom of procedure reports.

3 ‘Processing Data withia Few Fundamental
SAS. Procedures contmued

8 PROC SORT is.used for sorting the
observauons in‘a SAS data ﬁle The genera]
syntaxis:

PROC SORT DATA—a'ata-set namel P
OUT=data-ser- name2 option(s);:
BY variablelvariable2 ... variablem
DESCENDING. varzablen_:

- PROC FREQ may be used simple
muency counts and cross-tabuiauon es, for
yzing distributions of categor;ca]“ ata values

ol be specified by th
ifi i
TABLESISJ?rgnaMe-Y LIST|
| A 2-way frequency table for all combinations of the
values of two variables would be specified by:
TABLES varigblei*variableZ ] LIST MISSING;




Pmcessmg Data w1; Few Fundamental
oS ,

Processm_g Data wx Fe: -Fundamental

4
S 94 g
6 S5C2 11468 64401 puzple sutcmat ie 1
7 EWZ 12994 17422 white manual ©0

+

i The procedure output of all SASJobs is-accompanied by the
S48 5 Log, which documentsth by-step procmmg of

LENGTH . GDL(B $10 TRANSM}Q'
INPUT YEAR HODEL $ PRICE MILEAﬁE

NOTE: The data set WORK SATURN has' 26
cbservations and 7 v:.rml S .

NOTE: DATA statement use
real time :

3 55
32 RUN;

NOT L wer
datasat WORK SATUH
NOTE: PROGEDURE PRINT uud-

1 .

Fe black ' -, Ska

3tk 1

4 purple 52

H

£ ewdbloe ey

i b o he

e SE3*/

16 stz

H iTH SE3 - Toigess

E 15 1862 N

i mlver BL1 2398

i Yight plum 1] 0594

i pu aEATLE . 1an 20739

1t Teen -ntn-tl:u‘ 8 3356 44094

P ve ua egad 89716

i manial #558 66931

18 med_plus BULCRATIZ =1 7968 TIpa%

2 om aukomatic 3] ] 2678

2 pold subcwaric L2 2248 434

22 plum Dol L Bl 36 g

2 rrual EC1 $428 49662

B omipe autongie £62 11463 caent
o - L) 12594 17432

37  PROC PRINT DAT.
38 TITLE ‘SATURN Duta
39 - RUN;

NOTE: Thero ware 25 obse
WORK. SATURN.

NOYVE: FRGCEDUFIE PRINT used. E
real time 0. 0459
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iieaause B

=g O uum s ga s D

NOTE: There were:25:0
dataset WORK.SATUR

NOTE: The data set
and € variablas.

NOTE: PROCEDURE MEANS us )
real time U.16:8econds

3Pad¢'aa:u1iDATA=suuéY;

‘0205 seconds

[

-

il

1
i

L
233

sieid
BERBa8EE

ERRVTHRRY
BRESSNEREERALLEERY
!:asannzszn!pzs
P

23853832

1

ROC FREQ DATA=SAT

real time




Foral l:d a:os a:ui i

Py

according to detailed’ spemﬁca. ions.
® PRCC REPORT.
= PROC TABULATE.
| PROC UNIVARIATE.

m SAS Insnmt_e inc., SAS.

® Other references were mentior
of this tutorial.

ed at the beginning
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m The SAS System isa poweTful and flexible,
integrated system for information delivery, which
operates similarly. iff 3 variety of computing
envirormenis. It is'used to access; manage, ana]yze.
and presentdata.. i

m The SAS programmmg language is compnse’d of
simple and straightforward instructions, afd: useful
packaged procedum wiuch can be unhzed readily,
even by beginners.

w This brief wtorial is not asubmtute for a more -
comprehensive explorauon of ﬂ:e SAS programming
language.

& We've made a good start. The rest is up to you.

Just do it!

" Author Informatzon




