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SAS Tutori al

Logging In

Wien you enter SICL, the screen of your workstation or terminal will probably be
bl ank. The nmachi nes are never turned off--just press the RETURN key and the | ogin
screen will appear.

If the screen is dark, press the RETURN key and it should Iight up

Pl ace the cursor over the login box and click the nouse button so that the |ogin box
Iights up.

Logi n:

Type in your username (this will be your first two initials and the first six letters of your
| ast nane) and hit return. The password box should then |ight up. Type your password,

which will be your school ID nunber. (You need to change this as soon as possible.)

The password will not appear on the screen as you type. This is for security reasons.

The login window will disappear. The screen should now di splay two w ndows:
console and xterm The xtermw ndow is in UN X and you should see the UN X
systempronpt: % . (This is the wi ndow where you add your software, your class and
start the package that you have added.)

Not e: You can change your password using the command "passwd". Choose

sonet hing you can renenber, but preferably not sonething easily guessed. For

i nstance: nanes, phone nunbers and words appearing in a dictionary are bad choices.
How to start SAS

After you log in to your SICL account you will see two windows sitting in a grey
background. In the wi ndow called "xterm' type the foll owi ng sequence of conmands:

add sas
add cl assnane_i nfo (where classnane is the course you are taking.)
sas
The files for your class will be stored in /ncsu/classnane_info. (For exanple, if you are

doi ng work for st512, you would type:

add sas

add st512 info

sas
The files for st512 are stored in /ncsu/st512 info/ )
How to end SAS

To quit your SAS session type:
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bye

on the conmand |ine of any SAS wi ndow and press RETURN. If you are using
pul | down nmenus (see below), select "Exit" fromthe "File" menu.

What you see when you start SAS

A few seconds after you type sas in the xtermw ndow, three additional w ndows wll
appear on the screen. You may want to nove them around so you can see themall.

(You nove wi ndows by sliding the nouse over the nouse pad until the on-screen

cursor is on the titlebar of the wi ndow you want to nove. Then, while hol ding down
the first button slide the nobuse again. The cursor should drag a ghost outline of the
wi ndow until you stop. Release the npuse button when the ghost is positioned where
you want the window to be.) Notice that you can make a different w ndows "current"

by placing the on-screen cursor in the wi ndow you want to use and clicking the nouse
button. The three main SAS wi ndows are:

Program Edi t or wi ndow

You wite and edit SAS programs in this w ndow.

Log wi ndow

Thi s wi ndow col |l ects information fromthe SAS system as your prograns
execute. Warnings and error nessages from SAS are witten here.

Qut put wi ndow

The final results requested by your programw |l be printed in this w ndow

Al'l of these windows will have a conmand line at the top of the wi ndow (just bel ow
the title bar). You may either use the conmand line to "conmunicate" with SAS or you
can use pulldown nenus. Hit the key sequence "Control-a" to switch back and forth
bet ween the nenus and the conmmand |ine. To use the nenus, position the cursor

above the nenu you want to see and press the | eft nbuse button. Hol ding the nouse
button, scroll down the nmenu by sliding the nouse towards you. Rel ease the nouse
button when the desired option is highlighted.

What you will usually do in SAS

1.Log into your SICL account. Your login name is made up of your first initial,
mddle initial and the first six letters of your |last nane. Type your login nane in
the login box and hit retun. The password box should light up. Your password is
your social security nunber or your school ID nunber. (You should change this
as soon as possible- use the "passwd" comand.) Type in your password and
hit return. (Wait for the xterm and consol e wi ndows to appear.)

2. Type: "add sas" in the xtermw ndow and hit the return key

3. Add the class you are taking by typing: "add classnanme_info" in the xterm
wi ndow and hit the return key. Remenber classname refers to the class you are

t aki ng.
4. Type "sas" in the xtermw ndow and hit the return key. In a nonent the SAS
wi ndows will appear.

5.(A) If you are witing your own program press RETURN. This puts the cursor
into the programr ng area of the Program w ndow, so you can type in your
pr ogr am

(B)If you want to use a SAS programwhich is in a file (either a file your
instructor has provided or one you wote in an earlier SAS session) type:
i nclude 'fil enane’
on the Programwi ndow s conmand |ine and press RETURN. O choose
"Open-> Read file" fromthe "File" pulldown nenu. The filename is the nane of
the file containing the program

6. Hol d down the Control key and press the letter E. This key sequence
(Control-E) will execute your program (first naking sure the Log and Qut put
wi ndows are clear). Your programw || disappear, but don't worry, you will be
able to get it back.

7.Use the nmouse to go to the top of the Log wi ndow Check all the messages for
errors or warnings. If you have errors:

Go back to the Program wi ndow
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Retrieve your program (Control-R)
Fix the error and execute again (step 6).

8. When your program executes and no error nessages or warnings are listed in
the Log wi ndow, use the nobuse to go to the top of the Qutput w ndow.

9.1f the output produced by your programlooks like it should, you may want to
print or save it for later use. Make sure you are in the Qutput w ndow.
To print the output, type "print" on the comand |ine or choose the print option
fromthe "file" pulldown w ndow.
To save the output in a file, type file "filenane’ and press RETURN or choose
"Save as-> Wite to file" inthe "File" nmenu. Here, filenane is the nane you want
to give the file which will contain your output (see sidebar for one type of nam ng
schene) .

10.the progam wi ndow and hit Control-R type "recall", or choose "Recall text"
fromthe "Local s" nenu to recall your program
To print the program type "print" on the conmand |ine or choose the print
option fromthe "file" pulldown w ndow.
To save the programin a file, type file 'filename’ and press RETURN or choose
"Save as -> Wite to file" fromthe "File" menu. Here, filenane is the nane you
want to give the file which will contain the program (this name shoul d be
different fromthe nane you specified for output).

11.1f you want to use SAS sone nore, go to the Program w ndow, use
Control -W type "clear", or chose "Clear text" in the "Edit" menu to erase the
wi ndow (rmake sure you saved it as in step 7 if you will need it later). Continue
as in the previous steps.
If you are finished with your work, (nmake sure you saved your program and
output if you will need themlater), type
bye
on the command |ine of any wi ndow and press RETURN. If you are using
pul | down nmenus select "Exit" fromthe "File" nmenu. The SAS wi ndows wil |
di ssapear and the xterm w ndow wi Il once again have the UN X ready pronpt
(9.

12. To log out, go to the background wi ndow of the screen and hold down the right
nouse button. The main systemmenu will appear. Drag down to the | ogout
option on the nmenu and rel ease the nouse button. After a few seconds, the login
wi ndow shoul d reappear.

USI NG SAS ON THE SI CL SYSTEM

Entering SAS: Mst of the time, unless you wish to do sonme "housecl eaning," the first
thing you will do after logging in will be to enter SAS. At the % pronpt in the xterm
w ndow, type

add sas (hit the RETURN key)
add classnane_info (hit the RETURN key)
sas (hit the RETURN key)

("classnane" refers to class you are taking that requires SAS, for exanple if you are
taking st512 you would type: add st512 info.)

After you follow the above procedure, the SAS wi ndows w || appear on the screen.
There are three wi ndows, you will probably want to nove them around (see bel ow) so
that you can see all three sinultaneously. The three wi ndows are the program editor,
the 1 og wi ndow and the out put wi ndow. The wi ndow nanes will appear in the title
boxes of the correspondi ng w ndows.

PROGRAM EDI TOR wi ndow. Wen you start SAS, the cursor will be on the

command |ine of the PROGRAM EDI TOR. This is where you will enter your

progranms and subnmit them for execution (i.e., to run). In a monent we will discuss how
to type in and edit a programin this w ndow.

LOG wi ndow. The LOG wi ndow wi Il contain a copy of your programwhen it is
through running, annotated with comments fromthe system and error nessages, if any.
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QUTPUT wi ndow. The QOUTPUT wi ndow wi || contain any output generated by your
program

Movi ng anong wi ndows : Note that each wi ndow has a conmand |ine. You may

switch back and forth fromthe command line to pull down nmenus by hol ding the

control key down and pressing a. (This key sequence is denoted by Control-a.) You

may nove the wi ndows by sliding the nouse over the nouse pad until the on-screen
cursor is on the titlebar of the wi ndow you want to nove and then while hol di ng down
the first button slide the nouse again. The cursor should drag a ghost outline of the
wi ndow until you stop. Rel ease the nbuse button when the ghost is positioned where
you want the w ndow to be.

In SAS you will have nove back and forth between the windows. To do this you just
slide the nouse until the on-screen cursor is inside the window you want to use and
click the nouse button. The frame of the wi ndow should darken letting you know t hat
it is the "current" w ndow.

Editing a program To type in a program go to the PROGRAM EDI TOR wi nhdow. In
this window, you will type the statements that make up your SAS program

To begin typing, sinmply use the arrow keys or the nouse to nmove down to the first |ine
of the wi ndow and start typing the statnents. RETURN will take you to the next Iine.
You can nmove around freely in the window with either the arrow keys or the nmouse. If
you make a m stake, you can sinply backspace over it as if you were using a word
processi ng program

There is an insert node and a typeover node -- in the first, you can insert text in front
of other text on a given line by sinply noving the cursor (with the arrow keys) to the
spot you want to insert and type. In the second, you type over things that are already
there. When you start SAS, you are in typeover node. To get into insert nobde, type

t he key sequence Control-x (or Control-n for renpbte access). To get del ete node

back, press that sane key sequence again. Notice that the cursor changes shape

dependi ng on which node is being used. It is a block cursor in typeover node and an
underline cursor in insert node. Try using both nbdes so that you understand the

di fference.

Saving a programfile: Once you have typed in your program and have it the way you

want it, you will want to save it in a file so that you can access it again. In particular
you may run the programand find it has errors, but you need to go to class and wish to
cone back later to work on it some nore. To save a programin a file, type the

foll owi ng command at the comrand |ine of the PROGRAM EDI TOR wi ndow:.

file 'filenamne’

and hit RETURN. Here, filename is the nane you have chosen for the file. The name

must be in single quotes as above. Notice the single quotes -- you rmust encl ose the
nane in them If you are using pulldown nmenus, go to the "file" nmenu and sel ect "Save
as -> Wite to file" . You will then be pronpted for a filenane. The file is now saved

under this nanme in your directory.

You can al so save the contents of the LOG and OQUTPUT wi ndows to files if you
desire with the same command in the sane way.

Including a file: Wiile we're on the subject, suppose you cone back from your class,
login, enter SAS, and wi sh to work on the program sonme nore. To get the contents of

the file back into the PROGRAM EDI TOR wi ndow, type at the command |ine of the

PROGRAM EDI TOR wi ndow:

i nclude 'fil enane’

and hit return. Here, filename is the nane of the file whose contents you wi sh to appear
in the window. Again, the nane nust be enclosed insingle quotes. If you are using
pul | down nenus select "Open -> Read file" in the "File" menu. In fact, even if the

wi ndow al ready contains sone program statenments, including a file will cause the
statements in that file to be added to the end of those already there. This is useful if you
want to conbine 2 prograns into 1

The include command is only valid in the PROGRAM EDI TOR wi ndow.
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Runni ng a program

Suppose you have entered a programand wish to run it, that is, submt it to SASto
obtain the analysis you desire. Go to the command |ine (use arrow keys, the nobuse, or

t he keystroke sequence Control-f). Type submt OR use Control-E. If you are using

pul | down nenus select "Submt" fromthe "Local s" nenu. The programwi || di sappear

fromthe window, as will the cursor. Note that if use "subnmit" (either by typing it on the
command |ine or by using pull down nenus) rather than control-e you nust”clear" both

t he out put wi ndow and the | og wi ndow before subm tting anot her program (see bel ow

for nore details). Examining the results of running a program

LOG wi ndow. When the cursor reappears on the command |ine, you know that

the program has run. Move to the LOG wi ndow. By placing the nouse on the

scroll bar in the frane of the LOG wi ndow, you can "scroll" through the

wi ndow. If there were errors, you can try to deternmine their nature by |ooking at
the I og on the screen.

QUTPUT wi ndow. Once you have exami ned the contents of the LOG wi ndow,

you may wish to viewthe results of the anal ysis. Depending on the severity of

any errors in the program the OUTPUT wi ndow may or may not contain

anything. An error-free program (or one with only nminor errors) will, of course,
generate output. To viewit, nmove to the OQUTPUT wi ndow. You may scroll

through this wi ndow the sane way as you scroll through the LOG wi ndow. |f

you are satisfied with the output, and wish to obtain a "hard copy", you will w sh
to print out the contents of the OUTPUT wi ndow. Again, only print essenti al
results. In the interests of conservation, don't print the results of every run, but
only your final run (to turn in). See below for howto print the contents of a

wi ndow and how to "clear" the w ndow.

The recall command: Suppose you need to go back to the programto correct errors
you have observed in the LOG Thus, you need to nove back to the PROGRAM

EDI TOR wi ndow and get the programto reappear in this wi ndow. You have 2

choi ces on how to do this:

provi ded you had saved the programin a file, you can use the include comand
as descri bed above.

you can use the recall comuand. You can either type

recal |

and hit RETURN on the conmand |ine or use the Control -R keystroke. (If you

are using pull down nenus, use"Locals -> Recall text".) The effect of this
command is to recall into the window the |ast set of statenents that was there.

The cl ear command:

Whet her or not you print the contents of a wi ndow, you should type clear at the

command line (or choose "Clear text" fromthe "Edit" menu if using pulldown nenus)

when you are finished viewing its contents on the screen. If you do not, and you run
subsequent prograns, the logs for all of themw Il continue to "pile up” in the LOG

wi ndow, and their output will "pile up”" in the OQUTPUT wi ndow, rmaking it difficult to
deternmine which is the relevant part you wish to look at in each case. Further, if you
print the contents of the wi ndow, everything will be printed, wasting paper and tying up
the printer. The clear conmand del etes everything froma window It is thus a good

idea to remenber to clear anything with which you are finished as you work.

Printing the contents of a w ndow

On the command |ine of the wi ndow you want to be printed, type the comand "print".

If you are using nenus you can al so choose "print" fromthe file menu. This prints the
entire contents of the window, not just the part of the wi ndow you see on the screen.

Exiting SAS: You nay exit SAS from any wi ndow by sinply typing from any

comand |ine

bye

and then hitting RETURN or by choosing "Exit" fromthe "File" pulldown w ndow This
will return you to the % pronpt (at which point you nay |ogout, if desired).

SAS W ndow Conmands
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Each SAS wi ndow has a command |ine. You can cont
entering special keywords on this Iine. Conmonly
COMVAND Li ne Keywor ds

**Subm t execut e program

C ear clears (erases) w ndow
**Recal | retrieve wi ndow contents
bye end your SAS session
**include ’"fil enane’ retrieves file called f

file 'fil enane’ saves w ndow contents in

reshow redraws the screen

top goes to the top line
bot goes to the bottomline
down scroll's down one page
down n scrolls down n lines

up scrolls up one page

up n scrolls up one page

Function Keys and Pul | down Menus

Sorre keys have been defined as 'short-cuts’
combi nation will execute the command just as if
command line. You al so have the option of using
just like all of the other menus in the w ndows
on-screen cursor is on the name of the menu you

the left button. Scroll down the nmenu until you
rel ease the nouse button
SAS Function Functi on Keys Pu
Swi tch between a
command |ine and Control -A Go
pul | down nenus
**Execut e Control -E Loc
**Recal | program Control -R Loc
Scroll up a page Control -V
Scrol |l back a page Control -D
Go to Bottom Control -B
Go to Top Control -T
**| nsert node Control -X
Help Facility Hel p

to SAS commands.

rol your SAS session by

used conmands i ncl ude: SAS

ilenane into the w ndow

toafile called fil enane.

Just pressing the key

you had typed the comand on the
"pul I down nenus". These are used
system Position the nouse so that the
want to read and then press and hold
reach the desired option and then

| down Menu Commands

bal s-> Command-> Command | i ne

al s-> Subm t

al s-> Recal | text
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Cur sor Hone Control -F

Quit SAS Bye File-> Exit

**Include ’"fil enane’ File-> Open-> Read file

file 'filenamne’ File-> Save as-> Wite to file
C ear Edit-> C ear text

Recal | previ ous conmand ?

Cont rol - keynane neans that you should hold down the CONTRCL key and press the
key call ed keynane.
**Only applicable in the Program Editor W ndow.

SAS Progr anmi ng

There are two conponents to SAS prograns: the data step and the proc step. The
data step reads data into a SAS dataset, the proc step anal yzes the SAS dat aset.
A note about SAS nanes:

You will make up your own nanmes for your SAS datasets and variables. These nanes
nmust conformto these rules:

no |l onger than 8 characters,
start with a letter, and
contain only letters, numbers, or underscores (_).

SAS is not case-sensitive. You can use capital or lowercase letters in your SAS
vari abl es. However, when you specify filenanes (as you do with the include and file
SAS comands), you nust type it exactly as it exists in UN X

The DATA step
The data step is used to describe and nodify your data. Wthin the data step you tel
SAS how to read the data and generate or delete variabl es and observations. The data
step transforns your raw data into a SAS dat aset.
There are four statenents that are comonly used in the DATA Step

DATA statenent nanes the dataset

I NPUT statenment |ists names of the variabl es

CARDS statenent indicates that data lines imediately follow

I NFI LE statenent indicates that data is in a file and the nane of the file.

Cenerally, the data step portion of your programwill either |ook like this:

DATA dat anane; | NPUT varnanel varname2 (etc); . . . In this part of the program
you can create . . . new variables, use if statenments, do loops, . . . or other data
mani pul ation statenents. CARDS; |ines of data .

or like this:

DATA dat anarne;
I NFILE " fil enane’
I NPUT var nanmel varnane2 (etc)

In this part of the program you can create
new vari ables, use if statenments, do |oops,
or other data mani pul ation statenents.

Each style uses the DATA and | NPUT statenments. However, the first style has the
data lines inside the program so it uses the CARDS statenent. The second style uses
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data fromanother file: it uses the INFILE statement to | et SAS know where to get the
file.

The DATA st at enent

This statenment nust begin your DATA step. It is used to nane your SAS dataset. Al
data statements nmust end with a sem col on.

Exanpl e:
data hwkl1;

This tells SAS to create a new dataset and call it hwkl. The nane you choose is up to
you, but it must conformto SAS nam ng conventions.

The | NPUT st at enent

The I NPUT statenent cones after the data statenent. It designhates the nanes of the
vari ables in your dataset. The variable nanes nust follow the SAS naning rules, and a
space separates the variable nanmes in an input |ist.

Exanpl e:

i nput age wei ght hei ght;

This is an exanple of using free format in nam ng the input variables. It is also possible
to specify the columms that the variabl es occupy.

Exanpl e:

i nput age 1-2 weight 3-5 height 7-8;

This statenent tells SAS that the value of the variable age is found in the first two
colums of each line, weight occupies columms 3-5 and height is in colums 7 and 8.

Notice that colum 6 is not used in this exanple.

SAS reads a dataset one line at a time, reading in each value and putting it into the next
variable in the input statenment list. Wen it has filled out the list, SAS noves on to the
next |ine of data. However, sonetines you nay want to put several observations for

the variables on each line. This is illustrated in the next exanple.

The dollar sign ($) after a variable nane tells SAS that the variable has character

val ues (not numbers). If your data contains character variables, you nmust |et SAS

know by following the variable nane in the I NPUT statenment with the dollar sign

Exanpl e:

i nput age sex $ salary @@

A line of data might ook like this:

32 m150 20 f 108 22 m 200

The double "at’ character (@@ is used in an input statement when information for

nore than one observation will be | ocated on each |line.

The CARDS st at enent

The CARDS statenent tells SAS that the data i nmmediately follows on the next |ine.
The keyword is named CARDS because years ago data fed into a conputer cane on
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real cards with holes punched to represent different characters or nunbers.

Use this style of input when you want to enter the data directly into your program(i.e.,
not when reading in an external file using the INFILE statenent).

Exanpl e:

cards;

27 118 63 24 170 70 25 173 73 23 183 68 19 203 78

The | NFI LE st at ement

The I NFILE statenent precedes the I NPUT statenent in the data step. It tells SAS

two things: first, that the data will be coming froman external file, and second, the
nane of that file.

Exanpl e:

infile 'rebound. dat’;

Note that the filenane nust be enclosed in single quotes and nust be spelled exactly as
it exists in the UNIX system (i.e., capitalization natters).

EXAMPLES:

Wth data included with the program statenents:
dat a hwk7;

i nput age sex $ wei ght salary;

cards;

32 m 150 20

27 f 108 22

45 m 200 48
nore data lines ...

Wth data fromanother (external) file:
data hwk12;

infile 'age.data’;
i nput age sex $ wei ght salary;

The PROC step

The proc steps tell SAS what anal yses need to be perfornmed on the data, such as
regression, analysis of variance, conputation of neans, etc.

Al of the proc steps in SAS begin with a line contai ning a PROC st at enent.

A PROC staterment will generally have the follow ng form

PROC procedur enane DATA = dat aset nane opti ons;

where procedurenane is the name of the procedure to be used, datasetname is the
nanme of the dataset on which anal yses are going to be perfornmed, and options are

keywords whi ch nodify the procedure.

Exanpl e:
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PROC MEANS DATA = pitcher MEAN VAR

VAR wei ght hei ght;

This proc step will conpute the nean and variance for the two numeric variables
wei ght and height in the dataset pitcher

Editing in the Program w ndow

Unlike UNl X, SAS is not case-sensitive. You can use capital or |lowercase letters in
your program statenents or SAS commands. However, when you specify fil enanes

(as you do with the include and file SAS commands), you nust type it exactly as it
exists in UNIX This is because SAS needs to know the exact nane in order to
retrieve the file from UN X

Movi ng the cursor:

You can nove the cursor around on the screen by using the arrow keys or by using the
nouse. The arrow keys on the SUN workstations are on the nunber pad. To use the
nouse slide it over the nouse pad until the on-screen cursor (the large arrow on the
screen) is where you want to be (in one of the SAS wi ndows) and press the |left nouse
button. The SAS cursor (a small rectangular box) will nove to where the on-screen
cursor is positioned when you clicked the button

Inserting Text:

Wien you start SAS, you are in typeover node. This means that if you type characters
in the mddle of a wrd, the characters will type over the word. You may switch to
insert node, so characters are inserted into the word instead. To do this press the
"INS' key on the nunber pad.

This will switch back and forth between insert node and typeover node. In insert
node, the cursor is an underline, in typeover node it is a block cursor

Del eti ng Characters:

To delete a character, nove the cursor to the character just after the one you want to
del ete and press the del ete key.

Li ne Nunber Area Conmands:

The area in the Program wi ndow whi ch shows |ine nunbers may be used in editing to
mani pul ate the lines of your program

To execute line comands, nmove the SAS cursor into the line nunmber area (right on
top of the numbers) and type the Iine command over the |ine nunbers. Use only one
line coommand at a time. Press the RETURN key to execute the conmand.

Commonl y Used Li ne Nunber Area Conmands

d deletes the line

i or ininserts aline or inserts n lines after the current |ine
m. . . . . a

nmoves |ine nmarked with m

after line marked with a.

c. .. . . a

copies line marked with ¢

after line marked with b.

Exanpl e:
Bef ore the command:
0024 | want this line to stay where it is

0025 Sone SAS statenent |ine
0026 This line to nove after |ine 24
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| ssue the command:

Oa24 I want this line to stay where it is
0025 Sone SAS statenent |ine
onk6 This line to nove after |line 24

The 'mi marks the |ine which should be noved.
The *a’ says to nove the line marked 'mi after this line.
After the command:

0024 I want this line to stay where it is
0025 This line to nove after |line 24
0026 Sone SAS statenment |ine

Retri eving Prograns

You can retrieve a file, bringing it into the Program w ndow, by typing

i nclude ' fil enane’

on the Program w ndow command |ine, where filenane is the name of the file you want

to bring into your SAS session. If you are using pull down nenus, chose "Open ->

Read file" fromthe "File" nmenu. This may be a file you wote yourself (and saved in an
earlier SAS session with the file comrand) or a file your instructor provided.

I f you cannot remenber what you naned a progamin a previous session, use the
UNI X command (in the xterm wi ndow):

I's
to list the names of the files in your directory.

To list the contents of a text file type:
nmore fil enane

(where filenane is the nane of the file). In viewing a file this way, you can press the
spacebar to see the next screen, or type g to quit and return to the system pronpt.

To remove (or erase) a file type
rmfil enanme

(where filenane is the name of the file). Note that there is no unerase command so be
careful renoving files.

Executing Your Program
Control -E or the submt conmand?

Either nmethod will execute the program statenents in your Program w ndow.

However, it is better to use the Control -E key sequence (by hol ding down the Contro
key and pressing the letter E). This sequence first checks to make sure your Log and
Qut put wi ndows are enpty before executing your program

If you use the submt command instead (either by typing "submt” on the command |ine
or by choosing "submt" fromthe "Local s" nenu), you nust renenber to clear the

wi ndows yourself (by giving the clear command on the conmand |ine of each w ndow

or choosing "Clear text” fromthe "Edit" nmenu in each wi ndow) each time before you
execute a program

Way you shoul d cl ear your w ndows
Unli ke the Program wi ndow, which clears itself each time you execute a program both
the Qutput and Log wi ndows accurul ate information. Consequently, they can grow

very large. It is confusing to |ook at |og and output which resulted from severa
progr amns.
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Besi des the possibility of becom ng confused when | ooking at old | og notes or output,
you m ght print an output w ndow that has a lot of old output. This wastes a | ot of
paper.

By cl earing your wi ndows before executing a program you will have only the fresh
| og-notes and out put that pertain to the programyou just executed. There is an easy
way to do it: the Control -E key sequence.

Wien you execute your program

When you submit your program for execution, the program statenents will di sappear
Don't let this worry you: Your statenents in the Program w ndow can be recalled with
the Control -R key sequence. |If you use the sequence tw ce, the previous two program
wi ndow contents will be recalled, and so forth.

Wil e your programis executing, the cursor also disappears. VWen it reappears,
execution is finished.

The next step is to ook at the contents of the Log wi ndow. Position the on-screen

cusor in the log window with the nouse and press the left button to make the | og

wi ndow current. Then either hit Control-t or use the nouse (by placing it on the arrow
at the top of the scroll bar and pressing the left nouse button) to go to the top of the
Log w ndow.

Spend a little time in this wi ndow and you will see how useful it really is. Error
messages, warnings and other bits of information found here will help you correct
probl ens in your program

Savi ng Your Work

You can save the contents of any of the three SAS windows into a file by typing:
file 'filenamne’

on the comand |ine, where filenane is the name you want the file to have. Don't
forget the single quotes surrounding the filename. If you are using pulldown nenus
choose "Save as -> Wite to File" fromthe "File" pulldown nenu.

You shoul d figure out sone naming schene for the files you save. One nethod that has
worked well in the past is to give each file a nanme indicating which honework
assignment the file is for, as well as whether the file contains output or progranm ng
stat ement s.

For exanple, for your first homework assignnent, you would save your program as

hwl. pgm and your output file as hwl.out. For the second assignment, hw2.pgm and

hw2. out. Using this system you wll always know what is in a file just by looking at its
nane.

Printing
The printer is located in the corner of the Iab. Every user will be assigned a print quota
of fifty pages unless otherwi se instructed by the professor. Students may add to their

quota by going to Wl f Copy.

Printing Commands (for UNI X: done in a xterm w ndow):

| pquota : gives you a summary of your printing charges. The option -|I added to
this command will give you a conpl ete account of your printing.
Ipg : lists the files (and their correspondi ng job nunmbers) waiting to printed.

| prm j obnunber: renoves the correspondi ng jobnurmber fromthe printer. The
j obnunber is found using the | pg conmand.
[ prm: removes all of your printer jobs fromthe queue.

You can print your SAS output in two ways:
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1.During a SAS session (recommended): On the comrand |ine of the w ndow you
want to be printed, sinply type the command print and press the return key.

If you are using pulldown nenus, choose "print" fromthe "File" menu.

Printing will print the entire contents of the wi ndow, not just the part of the
wi hdow you see on the screen

2. After a SAS session, fromthe xtermw ndow at the UN X pronpt use the
UNI X command:
sprint filenane
where filenane is the name of the file. This assunes that you have saved the
contents of a wi ndow using the SAS file conmand.

Programmi ng Ti ps

Li ke ot her programming environnments, SAS has rules of syntax to follow Here are a
f ew gui del i nes:

Al'l SAS program statenents nust end with a semicolon ";"
Most SAS statenents will begin with a SAS keyword (i.e. DATA, PRCC, BY)

Wien reading data into a SAS dataset, SAS will recognize a period "." by itself as
representing a mssing val ue.

Comments are used to nake your programeasier to read and edit. SAS does not

execute conment statenents; in other words, they exist for the programer only. They
may al so be used to "turn off" sections of your program Wen SAS sees a comment in
a program it ignores it. Al coments nust be terninated

There are two ways to wite comments into your program

1. Put an asterisk "*" at the beginning of aline, wite the comment, and term nate
the coment with a senicol on
*This is a one-line conment;
2.Start a block of coment lines with /*. Wite as nmany coment |ines as you
want. Term nate the coment with */.
[* This is
a three line
coment */

When you create nanes for the variabl es and SAS datasets to be used in your
programs, you nust follow the SAS nam ng rul es:

No nane can be nmore than eight characters |ong.

Al'l nanes must begin with either a letter or underscore.

The only characters that can be used in names are letters, nunbers, and
under scor es.

You nust al ways end each SAS programw th the RUN, statenent.

SAS Error Messages

sas: comand not found
Ei ther you forgot to add sas before trying to start the package or perhaps the
system doesn’t know what terminal type you are using. You nust |og out and | og
back in. Wien you log in this tinme, be sure you specify the correct term nal type
at the question:
What DI SPLAY are you using? [ | none ] ?
This shoul d only happen when connecting to SICL fromthe outside. If that’s the
case, try using vt100 as the DI SPLAY type.
If you see the pronpt:
1?
2?
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You have started SAS in interactive node. Type "endsas;" and hit return. (Don’t
forget the ";".) This will get you back to unix. Log out and then start again.

statenent not valid or used out of proper order
SAS error usually caused by a m ssing semcolon or the msspelling of a SAS
keywor d.

unable to open file or

cannot find dataset
Usual | y caused by misspelling a file nane, not enclosing a file name in single
quotes, or referencing a nonexistent file.

syntax error: expecting one of the following . .
A SAS procedure option is msspelled or |nvaI|d or may be caused by a m ssing
semni col on.

Title has beconme nore than 200 characters |ong
If you see this message from SAS, or if you notice that your Log w ndow has no
NOTES or WARNI NGS, but only the exact copy of your program statenents,
you have unmat ched quotes, or an unterm nated coment.
Look for a single quote (') that has no match or a coment that is not
term nated. SAS thinks you are trying to create one BIGtitle. It finally decides
enough is enough when the alleged title becones over 200 characters |ong.
To take care of the problem the best thing is to save your file (with the file
"filenanme’ conmmand), and quit SAS (with the bye conmmand). Restart SAS
retrieve the file again (include 'filename’), and delete the quote or term nate the
comrent that caused the problem

file space full or

unable to save file
You have used up all of your allocated space in your account. |If you get this
nessage from SAS, the file is actually created, but it will be enpty. Renove it as
well as old files you don't need to get nore space.

i nvalid SAS nanme
A dataset or variable name is |onger than 8 characters, starts with a nunber, or
contains characters other than letters, numbers, and underscores.

O her SAS probl ens

dataset is created, but procedures don’'t execute
Usual |y caused by not putting the necessary run; statement as the last line of the
program
titles cone out in the wong pl aces
When you create a title, SAS will put that title on each procedure until you make
anewtitle. To get rid of atitle, wite an enpty title statenent:
TI TLE;
Printed out put broken across pages
Caused by using the wong page size. You nust not change the SAS pagesize
to be greater than 56 lines. Plots nay be increased to take up one sheet of
paper with the program statenent:
options ps=55;

SAS Tutori al

If you are new to SAS, you may want to practice witing sonme sinple SAS prograns.
This tutorial is designed to help you take the first steps toward | earni ng SAS

You will generally follow these steps:

log into your SICL account

type add sas and hit the return key

type add classnane_info and hit the return key. (where classnane is the class
you are taking)

type the word sas and press the RETURN key.

do the work you need to do in SAS: programr ng, saving files, printing files.
on any w ndow comand |ine, type BYE to end your SAS session or choose

"exit" fromthe "file" menu if you are using pulldown nenus.
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| ogout by typing logout in the xtermw ndow or by selecting the |ogout option in
the main system menu (press the right nouse button in the grey background to
see the nenu.)

When you start SAS, you are in 'nenu node’. This tutorial is witten as if you are in
"command-1line node’. To switch from having the pull-down nmenus at the top of the

wi ndow to having a command |ine instead, use the CONTROL- A key sequence

Hol d down the control key and press the letter a. See the conmand |ine conme up?

Let’s wite a typical data step for a SAS program Type the program bel ow.
DATA ht_wt;

I NPUT nanme $ sex $ age hei ght weight;
wt ki | o=wei ght *. 45;

CARDS;

ALFRED M 14 69 112
BARBARA F 13 62 102
JAMVES M 12 57 083
JANE F 12 59 084
JOHN M 12 59 099
JubY F 14 64 090
LOUl SE F 12 56 077
MARY F 15 66 112
RONALD M 15 67 133
W LLI AM M 15 66 112
PRCC PRI NT;

RUN;

The DATA statenent creates the SAS dataset ht _wt. We could use any nane here as
long as it is no longer than 8 characters and begins with a letter

The | NPUT statenent creates variable names for each columm of data in the dataset.

The $ followi ng the variables name and sex is necessary to read in their values: it tells
SAS that the variable contains charater data (not nuneric). Notice that every statenent
in the data step is followed by a sem col on

The st at enent
wt kil o = wei ght *. 45;

creates a new variable called wkilo for the dataset by transform ng each individual’s
wei ght from pounds to kil ograns.

The CARDS statenent tells SAS that you are finished with the instructions on howto
create the dataset ht_wk and the very next line will be the start of the data itself. The
keyword i s nanmed CARDS because years ago, data fed into a computer canme on rea

cards with holes punched to represent different characters or nunbers.

The data nust correspond exactly with the ordering of the I NPUT statenent. SAS
knows lines in your program are commuands and not data by whether the |line contains a
sem col on: Your data |ines should not have any sem col ons.

The PROC PRI NT statenent nmarks the beginning of the PROC step. This particular
procedure will print out the contents of the dataset in a nice format, with each variable
having the nane it was given in the I NPUT statenent.

The RUN statement is included as the last line of the programto tell SAS to execute
every statenment in your program You nust always end each SAS programwi th the
RUN; statenent.

To execute the programuse the Control -E key sequence, or type the SAS comrand
"submt" on the command |ine and press the RETURN key. (If you are using pul | down

15of 18



wi ndows you nay select "Submit" fromthe "Local s" nmenu.) There is an advantage in
usi ng the key sequence instead of the SAS command: Wen you use Control -E, your

Log and Qutput windows are automatically cleared for you, so you don’'t have to
remenber to do it yourself before executing the program You use a Control sequence
by hol di ng down the Control key and pressing a letter key.

You will see your cursor junp down to the bottomright corner of the screen-- when it
returns to the command |ine, execution is finished. This will happen very fast--you may
not even notice it.

Don’t worry when you see your program vani sh. SAS automatically clears this w ndow
when you execute a program You will be able to retrieve the program

Go to the Log wi ndow by placing the on-screen cusor in the Log wi ndow and cli cki ng
on the | eft nmouse button. The Log w ndow provi des an explanation of what happened
when SAS executed your program It will give error nessages or warnings for any

ni st akes which night be in the program

If you have error messages shown in the Log wi ndow, you probably made a typing
nm stake. The error messages will show you the problem

If you have errors, you can nove back and forth between the Log and Program
wi ndows, noting the errors in the Log wi ndow and fixing themin the Program w ndow.

Go to the Program wi ndow by placing the on-screen cusor in the Program w ndow
and clicking on the left nouse button.

Recal | your program (renenber SAS clears this w ndow when you execute a

program) with Control-R or type recall on the command |ine and press RETURN. |f

you are using pull down wi ndows choose the "recall text" option in the "locals" nenu.
Usual ly, the first error is the nost inportant one. Sonetines SAS sees an error and
deci des not to execute any nore of the program but just checks for nore errors. If
that happens, you may see error nessages around sone of your program statenents

which really have no errors. The problens will usually clear up after you fix the first
error.

Use the Control -E key sequence to execute your program

Once the program executes with no errors, go to the Cutput w ndow by placing the
on-screen cusor in the Qutput wi ndow and clicking on the left mouse button.

The output wi ndow will contain the output your programrequested. The results of the
PROC PRI NT statenment were sent to the OUTPUT W ndow.

Return to the PROGRAM EDI TOR wi ndow.

You can do further anal yses on the dataset even though the original DATA step and
data are no longer visible: they are still in the SAS s nmenory.

Let’'s do a few nore procedures before we quit.

The PROC MEANS statenent is often used to obtain descriptive statistics for your
data. The VAR sub-statenent specifies which variables you want anal yzed.

Let’s subdivide the dataset into classes (by sex) to conpare the descriptive statistics
bet ween groups. To do this, we nust sort the dataset by sex first:

To split a dataset by a variable, you have to sort it by the variable first.

Type in these statenents to sort the data and cal cul ate nmeans for the two groups. You
don’t need to recall your previous statenents: SAS remenbers them

PROC SORT;
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BY sex;

PROC MEANS

VAR hei ght wei ght wtkil o;

BY sex;
TI TLE " Cal cul ati on of Means for Mal es and Fenal es’;
RUN;

The SORT procedure sorts the dataset by the values for sex.

The MEANS statenent tells SAS that you want means cal cul ated for sonme of the
vari abl es.

You nane the variables for which you want neans in the VAR statenent. Since you
can only calculate a nean of a nuneric variable, the VAR statenent can contain only
nuneric vari abl es.

The BY statement in the neans procedure tells SAS to split analyses by the different
val ues of the variable indicated in the BY statement (in this case, sex).

Make sure that variables in the BY statement of an any PROC classify the data into

categories or groups. This is because the BY statenent tells the procedure to run the

anal ysis for each value of the BY variable. If this variable has fifty different values (as it
mght if it was a continuous variable, |ike height or weight for exanple), fifty different
anal yses will be run.

Execute the code with Control -E and check the Log wi ndow for errors or warnings. |f
all is well, go to the top of the Qutput wi ndow and | ook at your output.

The average height and weight for males is greater than the average wei ght and hei ght
for femal es. However, sonetinmes one nunber can be msleading in conparing the
rel ati onshi p between two groups.

Let’s ook at a conparison between the two groups by plotting height and wei ght by
sex. This can be done by using the PROC PLOT statenent.

Return to the Program w ndow.

The following statenments will produce a scatterplot with height on the vertical axis,
wei ght on the horizontal axis, and the value of sex will be the plotting synbol:

PROC PLOT;

PLOT hei ght *wei ght =sex

TITLE * Pl ot of Height vs. Wight by Sex’;
RUN;

There is no need to recall the previous program statements: SAS still remenbers the
dataset ht_wt, so just type in these statenments and execute. Check the Log wi ndow for
errors and if there are none, go to the top of the Qutput wi ndowto see the plot.

Now go back to the Program wi ndow and type the follow ng program statements to
find out nore about the relationship between height and wei ght. The output fromthese
statements will conpute the correlation between the two variables, as well as produce
a sinple statistical summary of the data:
PROC CORR;
VAR wei ght hei ght;
TITLE ' Correlation for Height and Wi ght’;
RUN;
To | eave SAS, give the comand
bye

on any SAS conmand line. If you are using pull down nmenus, choose the "exit" option
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fromthe "file" nenu.

The SAS wi ndows shoul d di sappear and you shoul d now see the UN X ready pronpt

(% in the xtermw ndow. Go to the background wi ndow of the screen and hol d down
the right nmouse button. The system nenu will appear. Drag down to the | ogout option
on the nenu and rel ease the nmouse button. After a few seconds, the | ogin w ndow
shoul d reappear.
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