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Preface

This book has been created by the author as material for a one-day course
in SAS programming. The fact that it was developed for a training course
is reßected in the concise nature of the presentation. It is not intended to
be a general reference book for programming in SAS but is aimed at
researchers and students who want to learn the basics of data manage-
ment, summarising data, and graphics. Once readers have mastered the
topics covered in this book, they will be well placed to learn further
aspects of SAS programming for themselves. Information on these fur-
ther aspects can be obtained from the SAS help facilities, relevant man-
uals, and the SAS Institute Web pages (http://www.sas.com).

Each chapter apart from Chapter 1 contains tasks so that the
reader can practice the programming presented in that chapter. The
data Þles needed to carry out the tasks can be found online via:
http://www.crcpress.com/e_products/downloads/. The suggested sol-
ution programs shown in Appendix C can also be found in electronic
form on this website. Also contained at this location are electronic
versions of the programs and macros used in the text and the data they
access.

The reader is, of course, not obliged to work through the book in
just one day, but the material is arranged in such a way that programs
and tasks sometimes use aspects of programming or datasets created
in previous chapters. It is thus suggested that the reader tackle the
topics in the order presented.

SAS Version 8.2 was used by the author in preparing this book,
and at the time of writing, SAS was rolling out Version 9. As one
would expect, literature describing Version 9 states that programs
written for earlier versions of SAS will work under the new version.

Dr. Neil H. Spencer
Principal Lecturer in Statistics, University of Hertfordshire

N.H.Spencer@herts.ac.uk
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caster. At the University of Hertfordshire, he teaches various courses,
including SAS programming to undergraduate students and as a short
course through the University�s Statistical Services and Consultancy
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Introducing 
SAS

 

SAS is a powerful computer package used for the analysis of data. It is
made up of various modules that contain PROCEDURES to undertake
specific tasks. The BASE module contains the basics of the SAS system,
including data entry and manipulation and simple statistical operations.
Purchasers of SAS can then decide what additional modules they
require. Examples include the SAS/GRAPH module for graphics, the
SAS/IML module (

 

I

 

nteractive 

 

M

 

atrix 

 

L

 

anguage), and the SAS/STAT
module for more advanced statistical operations. There is also a
SAS/ASSIST module that allows the user to interact with the system
directly, in a similar manner as to many other statistical software pack-
ages. It does not, however, use Microsoft® Windows® dialogue boxes
that users might expect, and it is much less user friendly than other
packages in this regard.

Unless SAS/ASSIST or some other interactive system is being
used, the package is operated by the user writing a program and then
submitting it to the system. The system then processes the statements
and produces output, as appropriate, and a log file, giving details of
what operations were carried out.

So why does SAS not have a user-friendly interface? Why does it
expect its users to learn how to write programs? The answers lie in the
nature of research projects: they are typically undertaken by a group of
researchers and are ongoing for a significant amount of time. This means
that a record must be kept of exactly what data manipulations, analyses,
etc., were accomplished. Keeping programs of statements, which can
contain comments on what the programs do, what revisions were made,
dates on which the programs were created, and when revisions were
made, is an effective tool. These programs can also contain statements
that carry out many analyses and data manipulations within the same
program. When revisions are made to these more complex programs,
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the resulting program can be simply submitted to the system, and all
the analyses and data manipulations can be carried out together. To do
the same using dialogue boxes may necessitate the use of many boxes
and take a significant amount of operator time.

SAS is not unique in offering this ability to write programs in a
command language. Many packages that use dialogue boxes simply
convert the dialogue box information into their own command lan-
guage for processing. Some keep this conversion hidden from the user,
some show it explicitly, and others offer the option of displaying the
converted commands.

The capabilities of the SAS system are immense. With this book,
the author does not expect readers to become expert programmers in
one day but does aim to develop skills that will enable readers to use
SAS to a certain level and, perhaps more importantly, put them in a
position to further develop programming skills in the particular areas
of application that are relevant to their work.

In the programs in this book, words that are part of the SAS
programming language are given in uppercase, and words that are
defined by the user (e.g., variable names and dataset names) are given
in lowercase. SAS, however, is not case sensitive, and the distinction
shown here is for clarity only.

 

1.1 OPERATING SAS

 

How the user interacts with SAS depends to a large extent on the
operating system that is being used. It is not the intention of this book
to document in detail the vagaries of using SAS with every possible
operating system — its aim is to introduce the programming language.
However, some features are common to all systems (in one form or
another) and are discussed below. Throughout the rest of the book,
efforts are made to avoid detail specific to any particular operating
system. The only exception is when the author has judged that mention
of features found in the widespread Microsoft Windows operating sys-
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tem is worthwhile (e.g., Section 1.2). When external files are accessed
in programs, MS-DOS paths are used.

 

1.1.1 W

 

RITING

 

 

 

AND

 

 S

 

UBMITTING

 

 

 

A

 

 SAS P

 

ROGRAM

 

A SAS program is written in plain text, and any text editor or word
processor that can save in plain text format can be used. Once complete,
the program is submitted to the SAS software for processing.

For the sake of efficiency, it is a good idea to restrict individual
programs to performing just a few tasks. Programs that undertake
many different analyses and data manipulations can become unwieldy
and difficult to understand.

 

1.1.2 SAS L

 

OG

 

Once SAS has processed a submitted program, it displays the operations
it carried out in a log file, which displays the submitted program in
sections with “Notes,” “Warnings,” and “Errors.” Notes are good, warn-
ings are potentially worrisome, and errors tell the user why the program
failed. As with any computer program, it is unusual for a SAS program
to be written correctly the first time. An understanding of what the log
window is telling the user about the program submitted is vital in
debugging and is developed as a programmer gains experience.

 

1.1.3 SAS O

 

UTPUT

 

If the submitted program creates any nongraphical viewable output (i.e.,
analysis results or tables), then it will be displayed by default in an
output file. Graphical output will be produced in a format appropriate
to the operating system being used. If the Output Delivery System
(discussed in Section 8.1) is used, other files may result.

 

1.2 OPERATING SAS WITH MICROSOFT WINDOWS

 

In Version 8 of the Microsoft Windows version of SAS, there is an
“Enhanced Program Editor” window, which is where the SAS program
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resides. When this window is active (has a coloured bar at the top rather
than a grey bar), the menu bar at the top of the screen is particular to
the Program Editor, and the toolbar buttons will also operate in the
window. There are facilities for opening, closing, and saving programs
as well as cutting, copying, and pasting. It operates simply as a text
editor. An advantage of using the SAS Enhanced Program Editor over
other plain text editors is that it automatically colour codes different
parts of the program and displays horizontal lines dividing separate parts
of the program. This is a valuable aid when writing a program, as when
errors in programming syntax are made, the user does not see the
expected colour patterns and thus knows that something is wrong. On
the toolbar, there is a button that is selected to run the program. The
program can also be run via the menu bar: “Run”, “Submit”.

 

1.2.1 O

 

THER

 

 W

 

INDOWS

 

The “Output” window is where the results of the program are shown
by default. There is also an accompanying “Results” window that lists
the output produced in folder-like forms. SAS organises its output into
“pages”. The number of lines that can be fitted onto a page and the
maximum length of these lines can be customised by using “Tools”,
“Options”, “System…” and then, within the “Log and procedure output
control” folder, selecting “SAS log and procedure output”. The option
that the user wishes to change is then selected. When the Output window
is printed directly from SAS, each new page in SAS requires a fresh
sheet of paper. It is frequently the case that a page of SAS output contains
only a few lines.

The “Log” window is important when there are errors in the
program that was written. It displays the submitted program in sections
with colour-coded “Notes”, “Warnings”, and “Errors”.

If graphs are produced by SAS as a result of a program running,
they open in separate windows.
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1.2.2 C

 

LEARING

 

 T

 

EXT

 

 

 

FROM

 

 W

 

INDOWS

 

When an SAS program is run, edited, and rerun successively until a
correctly working program is obtained, a lot of redundant text will
accumulate in the Log window and potentially in the Output window.

Thus, it is often a good idea to clear all the text from a window
before submitting the program. The text that then appears in the Log
window must be relevant to the program just submitted, and debugging
can take place if necessary. It can also be confusing to have irrelevant
text in the Output window, so once a correctly operating program is
obtained, it is a good idea to run it again after clearing all previous
text from the Output window.
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