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The elements of a SAS program
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*Basic SAS Examples;

options nodate nonumber orientation—=portrait;

Fldata MyCars; set sashelp.cars;
SalePrice = round{(MSEE*.9,1);

format SalePrice dollari.;

Ny N R

title 'Fregquency table of car make';

Fproc freq data=MyCars;
takle Make;
run;
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*Basic SAS Examples;

options nodate nonumber orientation—=portrait;

Fldata MyCars; set sashelp.cars;
SalePrice = round{(MSEE*.9,1);
format SalePrice dollari.;

Ny N R

title 'Fregquency table of car make';

Fproc freq data=MyCars;
takle Make;
run;




DATA step examples




data MyCars; |set sashelp.cars:;

SalePrice = round(MSEF*.9,1
format SalePrice dollarid.:




DATA step examples

» Most of your DATA steps will look something like this:

data Females:
set AllData;
where gender = 'F':;

L"H:ﬂ".r Y }




DATA step examples ~ Faate remsies;

set ALllData;
where gender = 'F';
Fun;

AllData Females

m m-m-

Michael Manager ‘ Admin

Pam F Admin Angela F Accounting

Jim M Sales Phyllis F Sales

Dwight M Sales

Stanley M Sales

Kevin M Accounting

Angela F Accounting

Phyllis F Sales




Where did my data come from?
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SAS libraries

» LIBNAME statement assigns a libref

» Libref (short for “Library Reference”) is an alias or
nickname for a directory or folder for SAS datasets

» Libname statements are global statements




SAS libraries
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SAS libraries

H libname mydata 'T:\RA\RESEARCH TEBM\ a resources\SAS\SAS Datasets':; l




LIBNAME examples

libname mozart 'c:hbooka) learning'

libname OHPRSAS 'D:%Data' OHPE IHAREDY 3L4S Trainingh 343 101 - Learning 343 by Exampleh Datah 343 Datasets':

libname APAC odbco dsn=APAC
user=NatasahCh

password=YTouCantSesMe
schems=0HAZ ;

libname locald 'Yhtaclienth D34S data'




SAS libraries

» LIBNAME statement assigns a libref

» Libref (short for “Library Reference”) is an alias or
nickname for a directory or folder for SAS datasets

» Libname statements are global statements

» Dataset references contain two parts:
» libref
» dataset-name

» Looks like: libref.dataset-name
» If libref is blank, the default is the Work library




SAS libraries

mdata new survey; set mydata survey data:
run;




SAS Work library

» Work is a temporary library
» SAS datasets created in Work only exist during SAS session
» Once SAS session ends, datasets are erased

» Do not need to assign a libref for Work or specify it in
dataset references

data Test Scores;

is the same as
data work.Test Scores;




SAShelp library

» SAShelp is a permanent library that comes with SAS
» Contains basic training data sets

» Find more info at
https://support.sas.com/documentation/tools/sashelpug.pdf



https://support.sas.com/documentation/tools/sashelpug.pdf

How do | get my data into SAS?
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Reading data from a text file
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Reading data from a text file

Eldata demographics:
infile 'D:%Data’ OHFE SHALEREDY 3A% Training' 343 101 - Learning 345 by Example’Data’ Text and C3Vimydata.txt':
input Gender §

boye
Height
Weight:




How do | explore my data?




PROC Contents

» PROC Contents can be used to display the metadata
(descriptor portion) of the SAS dataset

proc contents data=sashelp.baseball;

run,




PROC Contents

Data Set Name SASHELP.BASEBALL
Member Type DATA 24
e indexes
11/09/2016 18:32:47 216
Last Modified 11/09/2016 18:32:47 0

Protection Comnpressead
Data Set Type

1986 Baseball Data
BEele s et s SOLARIS X86 64, LINUX_ X86 64, ALPHA TRUG4, LINUX_[AG4
Encoding us-ascii ASCII (ANSI)

Engine/Host Dependent Information
Data Set Page Size

Number of Data Set Pages

First Data Page

Max Obs per Page

Obs in First Data Page

Number of Data Set Repairs |{U

Filename lopt/sas/SASHome/SASFoundation/9 4/sashelp/baseball sas7bdat




PROC Contents

The CONTENTS Procedure

SASHELP BASEBALL
DATA

V9

11/09/2016 18:32:47
11/09/2016 18:32:47

Last Modified

Protection
Data Set Type
1986 Baseball Data

BRI TR SOLARIS X86_ 64, LINUX_X86_64, ALPHA_TRUB4, LINUX_1A64

Encoding us-ascii ASCII (ANSI)

!

Observations

P
P

Variables

=

Observation Length pals
Deleted Observations jil
Compressed NO

=
o

Engine/Host Dependent Information
Data Set Page Size 65536

Number of Data Set Pages P
First Data Page 1
Max Obs per Page 303
Obs in First Data Page 279
Number of Data Set Repairs |{U

Filename lopt/sas/SASHome/SASFoundation/9 4/sashelp/baseball sas7bdat

- §_ M a_ W




PROC Contents variable list

Alphabetic List of Variables and Attributes
» # - Variable number (varnum) Len | Label
CrAtBat 8 Career Times at Bat
CrBB Num Career Walks
CrHits Num Career Hits
CrHome  Num Career Home Runs
CrRbi Num Career RBls
CrRuns  Num Career Runs
Div Char 16 League and Division
Division  Char 8 Division at the End of 1986
League  Char 8 League at the End of 1986
Name Char 18 Player's Name
Position  Char 8 Position(s) in 1986
Salary  Num 8 1987 Salary in $ Thousands
Team Char 14 Team at the End of 1986
YrMajor  Num 8 Years in the Major Leagues

Num

» Variable - Name of variable
» Type - Numeric or Character
» Len - Variable length

o o o o o

» Label - Descriptive label

» Format - How the data is
displayed

» Informat - How the data was
read by SAS




PROC Contents

» Learn more about uses for PROC Contents...

Writing Code With Your Data
Joe Matise
Thursday, 2:00-3:00pm

Seattle




PROC Print

» PROC Print can be used to list the data in a SAS dataset

proc print data=sashelp.baseball;

run,




PROC Print
mmmmm

Allanson, Andy Cleveland
Ashby, Alan Houston 315 81 7 24 38 39 14 3449 835 69
Seattle 479 66 72 76 3 1624 457 63
Dawson, Andre 496 65 78 37 11 5628 1575
Galarraga, Andres  Montreal 321 87 10 39 42 30 2 396 101 12
Griffin, Alfredo Oakland 594 74 51 35 11 4408 1133 19
Newman, Al Montreal 185 23 g8 21 2 214 42 1

Davis, Alan

Montreal




Data Management

» Learn more about sharing and managing data

‘Tis Better to Give Than Receive: Considerations =
Sharing Data

Melissa Pfeiffer
Friday, 10:00-10:30am

Bellevue II




What can we do in a DATA step?




Creating variables

» Assignment statements can be used to create variables

data mybaseball; set sashelp.baseball;

percentHR = (nHome / nRuns) *100;

run, Prmn" E]Log Q.MDHE

LY | §§ Filter and Sort Elg Query Builder NP Where | Data ~ Describe
A Neme @ nHome @ nRuns @ percentHR

Allanson, Andy 1
Ashby, Alan 7
Davis, Alan 18

Dawson, Andre 20
Galarraga, And..

R8RS




Functions

» Functions perform calculations or transformations

data mybaseball; set sashelp.baseball;

percentHR = round(((nHome / nRuns)*lOO),.Ol&;

run, Program* [Z] Log Output Data
Y | i Filter and Sort &5 Query Builder P Where | Data » Describe ~
,@_ Name @ nHome @ nRuns @ percentHR

1 Allanson, Andy 1 30 333
2 Ashby, Alan 7 24 2917
3 Davis, Alan 18 66 27.27
4  Dawson, Andre 20 65 30.77
5 Galarraga, And . 10 39 2564




Examples of functions

SAS(R) 9.2 Language Reference: Dictionary, Fourth Edition

| |Sear|:h|

PDF | Purchase

Contents | About

‘What's New in the Base SAS 9.2
Language
E=| Dictionary of Languags Elements
SAS 9.2 Language Reference:
Dictionary
SAS Data Set Opfions
Formats
B Functions and CALL Routines
- Definitions of Functions and
CALL Routines
- Syntax
- Using Functions and CALL
Routines
- Function Compatibility with
SBCS, DBCS, and MBCS
Character Sets
- Using Random-Mumber

Functions and CALL Routines

- Date and Time Intervals

- Pattern Matching Using Per
Regular Expressions (PRX)

- Using Perl Regular

Expressions in the DATA Step |

- Writing Perl Debug Output to
the SAS Log

- Perl Aristic License
Compliance

- Base SAS Functions for Web
Applications

- Funcfions and CALL Routines

by Category
- ABS Function
- ADDR Function
- ADDRLONG Function
- AIRY Funclion
ALLCOMB Function

Previous Page | Mext Page

Search this document

SAS Documentation

Functions and CALL Routines by Category

Categories and Descriptions of Functions and CALL Routines

Category Functions and CALL Routines Description
ANYXDIGIT Function Searches a character string for a hexadecimal character that represents a digit,
and returns the first position at which that character is found.
Arithmetic DIVIDE Function Returns the result of a division that handles special missing values for ODS
output.
Array DI Function Returns the number of elements in an array.

HBOWUND Function

Returns the upper bound of an array.

LEOUND Function

Returns the lower bound of an array.

Bitwise Logical Operations

BAND Function

Returns the bitwise logical AND of two arguments.

BLSHIFT Function

Returns the bitwise logical left shift of two arguments.

BNOT Function

Returns the bitwise logical NOT of an argument.

BOR Function

Returns the bitwise logical OR of two arguments.

BRSHIFT Function

Returns the bitwise logical right shift of two arguments.

BXOR Function

Returns the bitwise logical EXCLUSIVE OR of two arguments.

Character String Matching

CALL PRXCHAMNGE Routine

Performs a pattern-matching replacement.



http://support.sas.com/documentation/cdl/en/lrdict/64316/HTML/default/a000245860.htm

Functions

» Learn more about functions...

A Survey of Some of the Most Useful SAS Functions
Ron Cody

Thursday, 3:30-4:30pm
Seattle




Functions

» Learn more about functions...

Fifteen Functions to Supercharge Your SAS Code
Josh Horstman
Friday, 9:00-10:00am

Rainier




Functions

» Learn more about functions...

Counting the Work Days Until
Robert Ellsworth
Friday, 11:00-11:30am

Seattle




Subsetting datasets

» Can use IF or WHERE statements to only include
observations you need

data mybaseball; set sashelp.baseball;

where league = 'National';

run,

%] Program” [Z] Log Output Data (2)
MYBASEBALL ~

¢y | &j Filter and Sort B} Query Builder Y Where | Data » Describe ~

1
2
3
4
5
cC

A Name @ nHome @) nRuns A\ League /A Division

Ashby. Alan 7 24 National West
Dawson, Andre 20 65 National East
Galarraga, And.. 10 29 National East
Newman, Al 1 23 National East

Thomas, Andres 6 26 National West




Subsetting datasets

» Can use either IF or WHERE in a DATA step with SET
statement

» In both examples “Minors” dataset will only include
observations where age is less than 18




Subsetting datasets

» Think of 1f age 1t 18; as short for
if age 1t 18 then output;

Eldata minors; =set test_data;
if age 1t 18;
run;

» Can output to multiple datasets using IF/THEN logic

Eldata minors adults; set test_data;
if age 1lt 18 then output mwinors;
elze if age ge 18 then output adults;

run;




Subsetting datasets

» Use a WHERE statement in a PROC step to only include
selected observations

cproc print data=sashelp.baseball;
where league = 'Bmerican';
run;

» “Test _data” dataset still includes all observations

» Only observations where league is “American” will be
included in the calculations and output of the procedure




Merging Data Sets

» Learn about merging and joining...

Merge with Caution: How to Avoid Common Problems whe

Combining SAS Datasets
Josh Horstman

Thursday, 11:00-12:00pm
Seattle




If, Then, Else

IF <condition> THEN <X>;

ELSE <Y>;
If Score >= 70 Then Grade = 'Passing Grade';
Else Grade = 'Failing Grade';

Jane Passing Grade
Dave 56 Failing Grade
Jack 90 Passing Grade
Sue 68 Failing Grade

I




If, Then, Else

IF <condition> THEN <X>;

ELSE <Y>;
If Score >= 70 Thassing Grade';
Else Grade = 'Failing 4 wmde';

assing Grade
ailing Grade
Jack 90 Passing Grade
Sue 68 Failing Grade




If, Then, Else

IF <condition> THEN <X>;
ELSE IF <condition2> THEN <Y>;

ELSE <Z>;
If Score >= 70 Then Grade = 'Passing Grade';
Else If 60 <= Score <= 69 Then Grade = 'Incomplete’';
Else Grade = 'Failing Grade';
m
Jane Passing Grade
Dave 56 Failing Grade
Jack 90 Passing Grade

Sue 68 Incomplete




If, Then, Else

» When using ELSE IF:

» Processes IF-THEN conditions until first true statement is met,
then it moves on to the next observation

» Once a condition is met, the observation is not reevaluated




Arithmetic operators

symbol

Addition Xplus = 4+2;
Subtraction - Xminus = 4-2;
Multiplication * Xmult = 4*2;
Division / Xdiv = 4/2;
Exponents * Xexp = 4**2;

Negative numbers - Xneg = -2;




Comparison operators

Equal to

Not equal to NE Az Of ~=
Less than LT <
Less than or equal to LE <=
Greater than GT >
Greater than or equal to GE >=
Equal to one in a list IN

Not equal to any in a list NOT IN

Note: <> can be used for not equal to, but only in the WHERE statement or PROC SQL




Logical operators

And
Or
Not

Fdata AgeGroup:; =set test_data;

If age 1t 18 and gender = 'F' then group = 'Minor - Female':

elzse 1if age 1t 18 and gender = 'M' then group = 'Minor - Hale';
elze if age ge 18 and gender = 'F' then group = 'Adult - Female':
elze if age ge 18 and gender = 'M' then group = 'Adult - Hale':

rumn;

Fldata CORAAA; =s=et Providers:
length Location § 15;
If Home 3tate = 'OR' or Work 3tate = 'OR' then Location = 'Oregon';
else Location = 'Cut of State!:;

rumn;




Coming up next

» SAS Essentials Il

SAS Essentials 3

or How to Succeed in SAS ® Without Really Trying

Fundamentals of PROC steps and procedures




