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‘ About SAS

0 One of the largest software company in the world

iy Developed in the early 1970 at North Carolina State
University

iy Originally intended for management and analysis of
agricultural field experiments

£ Now the most widely used statistical software

£ Used to stand for “Statistical Analysis System”

3 CEO: Jim Goodnight
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' Prerequisites

iy Understand file structures and system commands on
your operating systems

‘ Write system commands to create and access system
files

£ Understand programming logic.
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‘ Components of the SAS System

£ Base SAS - data management and basic procedures
£ SAS/STAT - statistical analysis
0 SAS/GRAPH - presentation quality graphics
0 SAS/OR - Operations Research
0 SAS/ETS - Econometrics and Time Series Analysis
0 SAS/QC - quality control

B 13} I SRR AR ‘ ISR A IR
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' SAS System

iy SAS in an integrated system of software solutions that
enables you to perform the following tasks:

» Data Entry, retrieval, and management

» Report writing and graphics design

» Statistical and mathematical analysis

» Business forecasting and decision support

» Operational Research and project management

» Applications development
0 The core of the SAS System is Base, STAT, Graph
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‘ Basic Structure of SAS

£ DATA step and PROC step

® paTA step reads data from external sources,
manipulates and combines it with other data set and
prints reports

iy PROC step perform analysis on the data, and produce
output

£ The most effective strategy for learning SAS is to
concentrate on the details of the DATA step, and learn
the detalls of each procedure as you have a need for
them

B @ I SRR AR : PR TS SAS A SRR
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) General Work Flow

Bp N dsetmsst SuEsmnas 7 s SASE RS
B e s



‘ Design of the SAS System

MultiEngine Architecturer
DB2

Rdb INGRES
2

dBase == < SYBASE

bl o

ORACLE INFORMIX

In order to access databases such as ORACLE, the SAS/ACCESS product for your given Database
Management System (DBMS) must be licensed, in addition to Base SAS software.
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‘ Introduction to SAS Programs

N SAS program is a sequence of steps that the user
submits for execution

DATA steps are typically used to create

SAS data z=ts5.

PROC steps are typically usad to process
SAS datz sets (that 13, generate reports
and graphs, edit datz. and sort datz).
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‘ SAS Programs

SAS Programs

data work.staff;

infile 'rasw-data- file';
mput LastName 3 1-20 FirstName § 21-30

JobTitle § 36-43 Salary 34-59;

run;

procprint data=work.staff;

DATA
Step

FROC
Steps

run;
proc means data=work.staff;
class Job Title;
var Salary;
run;
B\ it Shmemnas o
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' Step Boundaries

iy SAS Steps begin with a

» DATA statement
» PROC statement
SAS Detects the end of a step when if encounters

» A RUN statement (for most steps)
» A QUIT statement (for some procedures)
» The beginning of another steps
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‘ Step Boundaries

B\

B/
=in

d data work. staﬂ':._
infile "raw-data-file';

input LastName $ 1-20 FirstName 8 21-30
JobTitle 3 36-43 Salary 34-39;
- run;

sy procprint data=work.staff;

amp Procmeans data=work.staff;
var Salary;

H run;

b?‘i%ﬁl’r'—i&ﬁ%ﬂﬁAA 12
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‘ Running a SAS Program

‘ You can invoke SAS in

» Interactive windowing mode (SAS windowing environment)

» Interactive menu-driven mode (SAS Enterprise Guide,
SAS/ASSIST, SAS/EIT , etc)

» Batch mode
» Noninteractive mode
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‘ SAS Windowing Environment

Interactive windows enable you to interface with SAS

TE #EE NEw IAD ETE FRTEE 'EO00 e
P v hDeE Al E2mo HEl X0
Shs WREHES
“Eas FRiE” A (c) 2002-2008 5AS Institute Inc.. Cary, NG, USAe
AT (r) Proprietary Softyare 8,7 (T52HD DBCS306G)
=] E . Efﬁwﬁéﬁand i:tat S)‘{P‘EIE% TP G 70068112,
EAE SERED GmS : . ¥e
WOTE: “sas Tadk"™ BRFIETIE:
ot ) 742 B
£FU BA1E 104 B
Eenletim]
B - R
T Bl sis RS Bt - Gnm | BDEs - ihm [P aEs - kel
==
=IC: \Documents and Settingsiserlog

Ln 1, Cal 1
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‘ SAS Log

data ok siatt;
enfils rawr-data-fia
tret LaxiName £ 1-10 FerriName § 11-30
JobTide & 36-43 Salaryy 3439,

]'-'E-“'T}'_ The infiles rae-data-fils' &
Fila Nama=‘ras-data-fia’,
RECFRE=Y LEECL=1%
HOTE: 15 sacoeds wrane sead fomem fhe fofils 'raee-data-fia’
The mirinrem record leazth was 29
The= sroavimeen second was 39
HOTE: The data g=qi WORRK 3T, b 15 obmervations and 4 variabl=

§ groc prag daa—work siaff

I.-l.l.lall-ﬁ (B

[ Fypr—
HOTE: These wase 15 obgervabions read froem fhe dmass WORKE STATE

I proc meass dan=wook saff,

el class b Tide;

10 var Salary;

11 e

HNOTE: Thene wane 13 obesrvaions read froen fhe deas= WORRK STATT
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' SAS Output example

PROCPRINT Output

Farst
s LaxiName Name Job T Salary
1 TORRES IAN Pilont 20000
I LANGE AN anlAH S E 0000
3 SMITH MICHAFL Nl honmic 40000
4 LEISTNER COLIN Mlac s 36000
= WADE KIESTEN Bl 22000
& TOMAS HARALD Pidont 105000
T WAUGH TIM Bl TG00
i LEHMANN DAGMAR Nl honmic 000
2 TRETTHAHN MICHATL Pilont 100000
10 TIETE CTTO Bl 42000
11 ODONOGHUE  AKT Nl onric 22000
i WALKFE THOMAS Bl 2000
13 NOEOVIITA FoACHIM Nl honmic 73000
13 OESTEREER: ANIA 8 E 0000
12 LAUFFEK CRAIG Nl Tonmic 40000
16 TOREER JUGDISH Pilont 43000
17 WAGECTHAL NADIA Bl T1300
15 TOERMOEN FOCHEN Pidont S2000
Bp )\ dSemsiit SuiR e s 16 ISR ST SAS B AT
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‘ Mastering Fundamental Concepts

0 Define the components of a SAS data set
0 Define a SAS Variable
0 ldentify a missing value and a SAS date value

iy State the naming conventions for SAS data sets and
variables

0 Explain SAS Syntax rules

3 Investigate a SAS data set using the CONTENTS and
PRINT procedures

B 13} I SRR AR 17 ISR A IR
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‘ SAS Data Sets

SAS Data Sets

Other
D Bemal | Software
L Files
L
Descriptor
Portion

12

Data must be in the form of a SAS data set to be processed by many SAS
procedures and some DATA steps statements

A SAS program is a file that contains SAS code

A SAS Data Set is a specially structured file that contains data values

By )\ st Symmmnas g
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‘ SAS Data Sets

0 SAS data sets have a descriptor portion and a data
portion

iy Descriptor portion contains: data set name, data set
label, data/time created, storage information, number of
observations, and information for each variable: for
example, name ,type, length, position, format, informat,
label

3 Data Portion: the value for each variable

PROC CONTENTS DATA=sas-data-set; RUN:
or
PROC DATASETS LIBRARY=sas-library;
CONTENTS sas-data-set; Run;
Bp )\ st Suemmnas 19 PR TS SAS A SRR
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‘ Example

Partial PROC CONTENTS Output

The 345 Syrem
The DONTENTS Proceduns

Dasa St HName: WORM STATT Ol rvations: 15
Mlesmitvmsr Tz DAaTA WVariahles: 4
Engine L] Izdlaxes Q
Creaded Mlcnday, Deceamber 01, Dbmervation Length 45
. 003 103650 AN )
Laszi Nlocdifiad Moznday, Dacamber 01, Dhadadad Ofparvaticers a
ey -

Prcasctica: S lamesE A Coemmrezzed: WO
Dam 321 Type: Sorad: NG
Latel:

Alpbabetic Lic of Varahles and Adrfinie

= Wariahis Tsrpe Len
I Farpiama Chaar 10
3 ot Tt Char k]
1 Lazams Char |
4 Zalary Hizm g

This is partial view of the default PROC CONTENT output.
PROC CONTENTS output also contains information about the
physical location of the file and other information
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‘ SAS Data sets: Data Portion

The data portion of 2 3AS data setis 2 rectangular table

of character and 'or numeric datz values.

=
LaztName  FirzstName JobTitle Salary : % E
TORRES JAN Pilot 0000 =
LANGEKAMM SARAH Mechanic 80000
SMITH MICHAFEL Mechanic 40000 ' =]
WAGSCHAL NADJA Pilot 77500 E- g
TOERMOEN JOCHEN  Pilot 65000 = =
i y  —— — 1 T
Character values MNumeric
values
B\ it Shmemnas g
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' SAS Variable Values

0 There are two types of variables

» Character

[ Contains any value: letter, numbers, special characters, and blanks.
Character values are stored with a length of 1 to 32767 bytes. One byte
equals one character

» Numeric

[ Stored floating point numbers in 8 bytes of storage by default. Eight bytes
of floating point storage provide space for 16 or 17 significant digits. You
are not restricted to 8 digits

ccccccccccccccccc
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‘ SAS Data Set and Variable Names

‘ SAS Names

» Can be 32 characters long
» Can be uppercase, lowercase, or mixed-case

» Must start with a letter or underscore, subsequent characters
can be letters, underscore, or numeric digits

In version 6 and earlier, data set and variable names can only be a maximum of 8 characters
long.

Starting in Version 8, special characters can be used in data set and variable names if you put
the name in quotes followed immediately by letter N

Example: ‘Flight#'n;

In order to use special characters in variables names, the VALIDVARNAME option must be
set to ANY;

Example: options validvarname=any;

B _BR G SHEEER A 2 IS BRATSESAS A RATE
\&



' SAS Data Values

£ SAS stores date values as numeric values
0 A SAS date value is stored as the number of days
between Jan 15t, 1960, and a special date

"—1}11‘%_‘{1959 — 01JANIOs0 — 01JANI9G] —*
store

—— 363 0 366 —

\ display

-0 S e O
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‘ Missing Data Values

g A value must exist for every variable for each
observation.
0 Missing values are valid values

» A numeric missing value is displayed as a period
» A character missing value is displayed as a blank

LaztName FirstName JobTitle Salary
TORRES JAN Pilot 0000
LANCKAMM SARAH Mechanic 80000
SMITH MICHAEL Mechanic .
WAGSCHAL NADJA Pilot
TOERMOEN JOCHEN (:‘_":} §5000
B Q bR SHIEEER AL 25 SRS SAS S B TE
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‘ SAS Syntax Rules

0 SAS statements usually begin with an identifying
keyword, always end with a semicolon;

£ SAS statements are free-format

0 One or more blanks or special characters can be used
to separate words

£ They can begin and end in any column

' A single statement can span multiple lines

3 Several statements can be on the same line

SAS programming statements are easier to read if you begin DATA, PROC, and RUN
statements in column one and indent the other statements

B Q RN SRR EERAS 2 IS BRRSESASE B2
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' SAS Comments

£ Type /*to begin a comment
Type */to end the comment

0 An additional method for commenting one line of code
IS to use the asterisk at the beginning of the comment
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‘ Exercises

0 SAS statements usually begin with a

0 Every SAS statement ends with a

0 Character variable values can be up to
characters long, and use __ byte(s) of storage per
character

N SAS variable name has _ to _ characters and begin
witha  oran

3 By default, numeric variables are stored in __byes of

storage
O 1he internally stored SAS date value for Jan 234, 1960,
IS
B @ I SRR AR 2 PR TSSAS I SR
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' Exercises

£ A missing character value is displayed as a
£ A missing numeric value is displayed as a
£ What are the two kinds of Steps?

£ What are the two portions of SAS data set?
0 What are the two types of variables?
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' Explore SAS Environment under Windows

‘ Enhanced Editor

» |t provides many helpful features, including color coding and
automatically retaining the program after each submit,
eliminating the need to recall your program

0 Submit SAS program

» |ssue the submit command
» Click on
» Select Run SUzZmit on the toolbar

B P} I SRR AR 30 ISR A IR
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— e

Contents of *SAS Enwivonment’

Libraries

0 scicct ey tab on the SAS

window bar to open the Explorer

window
g You can expand and collapse
directories, and drill-down
and open specific files.
g You can view the properties
of each file by right-click
the file and choose
properties.

By )\ st Symmmnas .
&

‘ Explore SAS Libraries and Files

;; Sasuser. Custdet]l Properties

General] Tetails I Columns I Indexes I Intezrity I Pazzwords I

: g ||Cu5tdet1|

Type:
Default Action:

TAELE
YIEWTAELE %5b. “%=". DATA

Location: Sasuser. Custdetl
Engine: 3

Rows: 1966

Columns: 449

Created: 27TTul09:16:29: 10
Modified: 27TTul039:16:29: 10

Description:

Cancel
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' SAS Data Libraries

0 Objectives

» Explain the concept of a SAS data library

» State the difference between a permanent library and a
temporary library

» Use the CONTENTS procedure to investigate a SAS data library
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' SAS Data Libraries

0 A SAS data library is a collection of SAS files that are
recognized as a unit by SAS

0 You can think a SAS data library as a drawer in a filing
cabinet and a SAS data set as one of the file folders iIn
the drawer

3 Assigning a libref: regardless of which OS you use,
you identify SAS data libraries by assigning each a
library reference name (libref)

FILES

sssssssssssssssssssssssss

B P} TSN SHEEEE AL 59 ISR A IR



' SAS Data Libraries

0 When you invoke SAS, you automatically have access
atemporary and a permanent SAS data library
You can create and access your own permanent
libraries

iy The Work library and its SAS data files are deleted after
your SAS session ends

0 SAS data sets in permanent libraries are saved after
your SAS session ends
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‘ Assigning a Libref

iy You can use the LIBNAME statement to assign a libref
to a SAS data library
‘ General form of the LIBNAME statement:

» LIBNAME libref ‘SAS-data-library’ <options>;
Rules for naming a libref:

» Must be 8 characters or less
» Must begin with a letter or underscore
» Remaining characters are letters, numbers, or underscores

Beijing Biometric Association
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' Two-level SAS Filenames

[ Every SAS file has a two-level name:

» Libref.filename
& The libref work can be omitted when you refer to afile
In the work library.

The first name (libref)
refers to the library.

The second name

(filename) refers to the
file m the library.

@ vou can use PROC CONTENTS DATA=libref. all
nods;RUN; to list all SAS files.
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