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Preface

This volume, the SAS User’s Guide: Basics, Version 5 Edition, contains the primary
description of the SAS language and base SAS procedures for data processing,
summarizing, and reporting. Advanced statistical procedures in base SAS software
are documented in the SAS User’s Cuide: Statistics, Version 5 Edition.

What is the SAS System?

The SAS System is a software system for data analysis. The goal of SAS Institute
is to provide data analysts one system to meet all their computing needs. When
your computing needs are met, you are free to concentrate on results rather than
on the mechanics of getting them. Instead of learning programming languages,
several statistical packages, and utility programs, you only need to learn the SAS
System.

To the all-purpose base SAS software, you can add tools for graphics, forecast-
ing, data entry, and interfaces to other data bases to provide one total system.
SAS software runs on IBM 370/30xx/43xx and compatible machines in batch and
interactively under OS and TSO, CMS, VSE, and SSX; on Digital Equipment Cor-
poration VAX™ 11/7xx series under VMS;" Data General ECLIPSE® serles under
AQS/VS; MV series under AOS/VS; Prime Series 50 under PRIMOS? and IBM
PC AT/370 and XT/370 under VM/PC. Note: not all products are available for
all operating systems.

Base SAS software provides tools for:

* information storage and retrieval

« data modification and programming
 report writing

* statistical analysis

« file handling.

Information storage and retrieval The SAS System reads data values in virtually
any form from cards, disk, or tape and then organizes the values into a SAS data
set. The data can be combined with other SAS data sets using the file-handling
operations described below. The data can be analyzed statistically and can be
used to produce reports. SAS data sets are automatically self-documenting since
they contain both the data values and their descriptions. The special structure
of a SAS data library minimizes maintenance.

Data modification and programming A complete set of SAS statements and
functions is available for modifying data. Some program statements perform stan-
dard operations such as creating new variables, accumulating totals, and checking
for errors; others are powerful programming tools such as DO/END and IF-
THEN/ELSE statements. The data-handling features are so valuable that base SAS
software is used by many as a data base management system.

Report writing Just as base SAS software reads data in almost any form, it can
write data in almost any form. In addition to the preformatted reports that SAS

VAX™ and VMS™ are trademarks of Digital Equipment Corp., Maynard, MA, USA.

Eclipse® is the registered trademark of Data General Corp., Westboro, MA, USA.
PRIMOS® is the registered trademark of Prime Computer, Inc., Framingham, MA, USA.
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procedures produce, SAS software users can design and produce printed reports
in any form, as well as punched cards and output files.

Statistical analysis The statistical analysis procedures in the SAS System are
among the finest available. They range from simple descriptive statistics to com-
plex multivariate techniques. Their designs are based on our belief that you
should never need to tell the SAS System anything it can figure out by itself. Statis-
tical integrity is thus accompanied by ease of use. Especially noteworthy statistical
features are the linear model procedures, of which GLM (General Linear Models)
is the flagship.

File handling Combining values and observations from several data sets is often
necessary for data analysis. SAS software has tools for editing, subsetting, conca-
tenating, merging, and updating data sets. Multiple input files can be processed
simultaneously, and several reports can be produced in one pass of the data.

Other SAS System Products

With base SAS software, you can integrate SAS software products for graphics,
data entry, operations research, and interfaces to other data bases to provide one
total system:

» SAS/FSP software—interactive, menu-driven facilities for data entry,
editing, retrieval of SAS files, letter writing, and spreadsheet analysis

* SAS/GRAPH software—device-intelligent color graphics for business and
research applications

* SAS/REPLAY-CICS software—interface that allows users of CICS/OS/VS
and CICS/DOS/VS to store, manage, and replay SAS/GRAPH displays

» SAS/OR software—decision support tools for operations research and
project management

» SAS/AF software—a full-screen, interactive apphcatlons facility

» SAS/ETS software—expanded tools for business analysis, forecasting, and
financial planning

* SAS/IMS-DL/I software—interface for reading, updating, and writing
IMS/VS or CICS DL/I data bases

» SAS/IML software—multi-level, interactive programming language whose
data elements are matrices.

SAS Institute Documentation

Using this manual To serve both as a reference for experienced SAS users and
as a learning tool for new users, this manual is organized to reflect the structure
of the SAS language. All SAS programs are composed of single DATA or PROC
steps or combinations of DATA and PROC steps. Similarly, the information in this
manual is arranged according to where it can be used in a SAS program—in a
DATA step, in a PROC step, or anywhere.

Introductory chapters The first chapter, “Getting Started,” includes some things
you need to know about your own computer environment before you can begin.
This discussion will help you decide which parts of this manual you need to read
right away. The next chapter is an overview of the SAS language that describes
the basics of SAS and defines the terms used throughout SAS literature.

The next section describes the DATA step and includes an introduction, state-
ments used in the DATA step (in alphabetical order), SAS expressions, SAS func-
tions, and a chapter on DATA step applications. The PROC step is described in
the next section with an introductory chapter, the statements used in the PROC
step (in alphabetical order), and some procedure step applications.
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The next major section gives an introduction to the SAS System and includes
the statements used anywhere in a SAS job (in alphabetical order), chapters
describing SAS log and procedure output, SAS display manager, SAS informats
and formats, missing values, SAS files, SAS system options, and the SAS macro
language.

Procedure descriptions follow alphabetically in the next chapters. Each proce-
dure description is self-contained; you need to be familiar with only the most
basic features of the SAS System and SAS terminology to use most procedures.
The statements and syntax necessary to run each procedure are presented in a
uniform format throughout the manual.

Each procedure description is divided into the following major parts:

ABSTRACT: a short paragraph describing what the procedure does.

INTRODUCTION: introductory and background material, including
definitions and occasional introductory examples.

SPECIFICATIONS: reference section for the syntax of the control language
for the procedure.

DETAILS: expanded descriptions of features, internal operations, output,
treatment of missing values, computational methods, required
computational resources, and usage notes.

EXAMPLES: examples using the procedure, including data, SAS statements,
and printed output. You can reproduce these examples by copying the
statements and data and running the job.

REFERENCES: a selected bibliography.

NOTES: a listing of operating system differences.

There are three appendices, including a summary of Version 5 changes and
enhancements to base SAS software, operating system notes, and a discussion
of full-screen editing capabilities with the SAS System.

If you have any problems with this manual, please take time to complete the
review page at the end of this book and send it to SAS Institute. We will consider
your suggestions for future editions. In the meantime, ask your installation’s SAS
Software Consultant for help.

New features in Version 5 base SAS software Version 5 of base SAS software
contains many new features, including SAS display manager, a facility allowing
you to interact with all parts of your SAS job from a full-screen terminal. Among
SAS language enhancements are explicitly subscripted arrays, the ability to select
blocks of code for execution, and specification of variables’ format, informat,
label, and length in one statement. Base SAS software procedures in Version 5
include many new features. For example, one new procedure, PROC COMPARE,
compares variable values in two data sets and reports differences. The XCOPY
procedure reformats a SAS data library under a mainframe operating system for
use under a minicomputer operating system.

SAS release? To find out which release of SAS software you are using, run any
SAS job and look at the release number in the notes at the beginning of the SAS
log. This user’s guide documents Version 5 base SAS software. If you have an ear-
lier release (for example, the 82.4 release), you should use the 1982 edition of
the SAS User’s Guide: Basics.

Other SAS Institute manuals and technical reports Below is a list of other manu-
als that document Version 5 SAS System software:

SAS User’s Guide: Statistics, Version 5 Edition
SAS/GRAPH User’s Guide, Version 5 Edition
SAS/FSP User’s Guide, Version 5 Edition
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SAS/OR User’s Guide, Version 5 Edition
SAS/AF User’s Guide, Version 5 Edition

SAS/ETS User’s Guide, Version 5 Edition
SAS/IML User’s Guide, Version 5 Edition

The SAS Technical Report Series documents work in progress, describes new
supplemental procedures, and covers a variety of applications areas. Some of the
features described in these reports are still in experimental form and are not yet
available as SAS procedures.

Write to SAS Institute for a current publications catalog, which describes the
manuals as well as technical reports and lists their prices.

SAS Services to Users

Technical support SAS Institute supports users through the Technical Support
Department. If you have a problem running a SAS job, you should contact your
site’s SAS Software Consultant. If the problem cannot be resolved locally, your
local support personnel should call the Institute’s Technical Support Department
at (919) 467-8000 on weekdays between 9:00 a.m. and 5:00 p.m. Eastern Stan-
dard Time. A brochure describing the services provided by the Technical Support
Department is available from SAS Institute.

Training SAS Institute sponsors a comprehensive training program, including
programs of study for novice data processors, statisticians, applications program-
mers, systems programmers, and local support personnel. SAS Training, a semi-
annual training publication, describes the total training program and each course
currently being offered by SAS Institute.

News magazine SAS Communications is the quarterly news magazine of SAS
Institute. Each issue contains ideas for more effective use of the SAS System, infor-
mation about research and development underway at SAS Institute, the current
training schedule, new publications, and news of the SAS Users Group Interna-
tional (SUGI).

To receive a copy of SAS Communications regularly, send your name and com-
plete address to:

SAS Institute Mailing List
SAS Institute Inc.

Box 8000

Cary, NC 27511-8000

Sample library One of the data sets included on the base SAS software installa-
tion tape is called SAS.SAMPLE. This data set contains sample SAS applications
to illustrate features of SAS procedures and creative SAS programming techniques
that can help you gain an in-depth knowledge of SAS capabilities.
Here are a few examples of programs included:
ANOVA analyzing a Latin-square split-plot design
ARIMA5  fitting an intervention model to an ozone time series

CENSUS  reading hierarchical files of the U.S. Census Bureau
Public Use Sample tapes

HARRIS reading Harris Poll tapes coded in column-binary
format

PDL fitting a polynomial distributed lag regression model
TEACH teaching arithmetic to your child.
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Check with your SAS Software Consultant to find out how to access the library
since it may have been put on disk at your site.

SUGI

The SAS Users Group International (SUGI) is a nonprofit association of profession-
als who are interested in how others are using the SAS System. Although SAS Insti-
tute provides administrative support, SUGI is independent from the Institute.
Membership is open to all users at SAS sites, and there is no membership fee.
Annual conferences are structured to allow many avenues of discussion. Users
present invited and contributed papers on various topics, for example:

¢ computer performance evaluation and systems software
* econometrics and time series

« graphics

» information systems

» interactive techniques

« statistics

« tutorials in SAS System software.

Proceedings of the annual conferences are distributed free to SUGI registrants.
Extra copies may be purchased from SAS Institute.

SASware Ballot SAS users provide valuable input toward the direction of future
SAS development by ranking their priorities on the annual SASware Ballot. The
top vote-getters are announced at the SUGI conference. Complete results of the
SASware Ballot are also printed in the SUGI Proceedings.

Supplemental library SAS users at many installations have written their own SAS'

procedures for a wide variety of specialized applications. Some of these user-
written procedures are available through the SUGI supplemental library and are
documented in the SUGI Supplemental Library User’s Guide. The procedures in
the supplemental library are sent to each installation that licenses base SAS soft-
ware, although only a few procedures are supported by SAS Institute staff.

Licensing the SAS System

The SAS System is licensed to customers in the Western Hemisphere from the
Institute’s headquarters in Cary, NC. To serve the needs of our international cus-
tomers, the Institute maintains subsidiaries in the United Kingdom, New Zealand,
Australia, Singapore, Germany, and France. In addition, agents in other countries
are licensed distributors for the SAS System. For a complete list of offices, write
or call:

SAS Institute Inc.

SAS Circle

Box 8000

Cary, NC 27511-8000
(919) 467-8000
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Getting Started:
An Introduction
for the Novice

INTRODUCTION

STARTING WITH QUESTIONS
FINDING THE SAS SYSTEM
SEEING RESULTS

CALLING FOR HELP

INTRODUCTION

The SAS System works with many different arrangements of computer hardware
and software. Since this book applies generally to a wide range of systems, you
will have to discover certain facts about your computing environment on your
own. If you are already experienced with the computer on which you plan to
execute SAS programs, you can skip this chapter. Otherwise, you can begin using
the SAS System only after you know the answers to the questions in this chapter.
By finding these answers, you will quickly get the vocabulary necessary for this
manual. If you need assistance, your local SAS Software Consultant is a good
source of information. (Fill in the blanks for future reference.)

SAS Software Consultant Phone
Other Systems Personnel Phone
Phone
Phone

STARTING WITH QUESTIONS

What kind of input device will you use to communicate with your computer?
One type of input device is a computer terminal with a keyboard for entering
text and commands. Some terminals print on paper rolls; others have screens
where text is displayed.
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Terminal (model, notes)

In some instances what you can do with SAS software depends on the capabili-
ties of your input device. For this reason, you must master the basics of the input
method you plan to use before you try to master SAS programming. For example,
knowing the functions of your terminal’s keys is essential from the beginning.

Another method is to enter a SAS program on keypunched cards; the input
device is a card reader attached to the computer.

What is the name of the operating system that executes the SAS System on your
computer? The operating system is the software that controls the activities of
the computer, including access to the SAS System. You will use the operating
system’s control language to request SAS software.

Machine

Operating System (name)

Learn the name of your operating system at this point. Follow this manual’s
references to the “Operating System Notes” appendix and other documentation
as necessary. Specific information about operating systems is also given in Notes

throughout the book.

Which is the best execution mode available to you for your task? Execution
mode describes the specific way you submit programs to be processed. The exe-
cution mode you choose depends on the capabilities of your input device, the
alternatives available with your operating system, and what you want the SAS Sys-
tem to do.

Generally, if you have a large amount of data that are already entered, you will
be able to consider batch mode; for example, a monthly payroll is often processed
in batch. Programs on keypunched cards are executed in batch mode, and batch
mode is available from terminals on some operating systems. If you must have
information processed as soon as it is entered, you work from a terminal in interac-
tive mode. Airline flight reservation systems and automatic teller transactions at
banks require interactive mode, also called conversational mode.
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Execution Mode

Given your operating system’s batch or interactive modes, which SAS modes of
execution are available to you? There are four execution modes available with
the SAS System as shown in Figure 1.1, although all modes may not be available
locally on your operating system. You can choose different execution modes for
different SAS applications.

Operating System'’s Operating System'’s
Interactive Mode Batch Mode
SAS SAS SAS
Interactive Noninteractive Batch
Mode Mode Mode
SAS
: SAS
'3 isplay Line
anager
Mode Mode

Figure 1.1 Four SAS Execution Modes

A batch SAS job is submitted to the computer and waits its turn for execution
along with the jobs of other users on the operating system. If you are using a termi-
nal, you prepare a file containing statements in the operating system’s control
language and all the SAS program statements for the job, or you can prepare a
similar deck of keypunched cards to be read.

A noninteractive SAS session also requires you to prepare a file containing SAS
program statements without control statements; however, this job is submitted
to the system for immediate rather than batch execution.

During an interactive line-mode SAS session, you enter SAS statements one or
several at a time, and the system responds to each statement.

If you have a terminal on which the SAS System supports full-screen capability,
you can take advantage of the features of an interactive SAS display manager ses-
sion. SAS display manager is a set of screens and special commands for entering
SAS programs and viewing results simultaneously. Among other advantages, the
display manager method combines the best features of interactive line mode and
noninteractive mode.

Before you access SAS software, you need to decide which execution methods
are available and which one best suits your immediate needs. The SAS Software
Consultant will be aware of any local requirements or restrictions.
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SAS Execution Modes (check if available)
SAS Batch Mode

SAS Noninteractive Mode

SAS Line Mode

SAS Display Manager

/]

The four modes of execution are described for different operating systems in
the “Operating System Notes” appendix. See the “SAS Display Manager” chapter
for details on using this method.

Which text editor available on your operating system will you use to prepare
files for SAS programs? With SAS batch mode from a terminal and SAS nonin-
teractive mode you must learn how to type program statements into a file on your
operating system using an editor. (The SAS display manager has a built-in editor.)

An editor is a set of commands, some possibly assigned to terminal keys, for
entering and changing text. (An optional use of SAS line mode and SAS display
manager also requires file preparation.) Ask your SAS Software Consultant or
operating system personnel to recommend a text editor available on your operat-
ing system. Refer to specific documentation or an on-line tutorial and practice
using the editor before attempting to prepare SAS program statements.

Editor

Access instructions

FINDING THE SAS SYSTEM

How do you get connected or log on to the operating system from your terminal?
The first operating system command that you will learn is the logon command,
which brings your user identification code to the attention of the operating sys-
tem. The logon procedure varies from one computer installation to another, so
you must ask how to log on.
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Logon Instructions

How do you get access to the SAS System? Similarly, the command you enter
to request SAS access is different for different operating systems, execution
modes, and installations. To see a sample SAS access request, you can refer to
the “Operating System Notes” appendix for your operating system and execution
mode. However, you must find out exactly which command to use from your
SAS Software Consultant.

SAS System Access

SAS Batch Mode

SAS Noninteractive Mode

SAS Line Mode

SAS Display Manager.

Which terminal keys do you use to enter operating system commands and to pre-
pare your SAS program? In addition to the standard alphabet and number keys,
terminals come from the factory with certain built-in functions permanently
assigned to labeled keys. Some examples on your terminal may be cursor move-
ments, ENTER, RETURN, DELETE, and SHIFT or CAPS LOCK. The functions
included in the standard keys preset by terminal hardware vary from one terminal
to another.

Some terminals are also equipped with “extra” keys that are not given specific
duties when the terminal is manufactured. Software—including the operating sys-
tem, the text editor you located for preparing SAS programs, and SAS full-screen
software itself—may assign certain commands to these available keys, referred
to as function keys.

Thus, the same terminal key may have different functions depending on
whether you are typing in an operating system command, working with a text
editor, or using SAS full-screen software like the SAS display manager, as shown
in Table 1.1.
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Table 1.1 Control of Terminal Key Functions

ACTIVITY KEY DEFINITIONS DEPEND ON
Operating Text SAS full-screen
system editor editor
Logon command X
Text editor access X
File preparation X
SAS System access X
SAS execution modes
batch X
noninteractive X
line mode X

display manager*
SAS/FSP software*
SAS/AF software*
SAS/IML software X

> X X

*Use the KEYS command for a list of key definitions for the active screen.

To answer the question that began this section, your current task determines
the way you use your terminal keys from the time you log on to the computer
until you receive your output. Learning to use SAS software most effectively
requires that you master your terminal’s keyboard with operating system com-
mands and with a text editor, if you need one, before you start.

SEEING RESULTS

How will you receive the results of your SAS programs? As you become an
experienced SAS user, you will probably use several different methods for getting
SAS output for different applications.

Depending on execution mode, you receive the results of SAS programs on
the terminal screen, in printed form, or in a computer file by default. Your com-
puter facility may also have a local on-line access method your consultant can
tell you about. If you are using SAS display manager with a full-screen terminal,
you will be able to view the results of each program statement and any procedure
output on special screens as soon as it is produced.

When you are ready to print the results, ask where output is printed by default.
In addition, find out the control statements required to print the output on other
devices in other locations, for example, a line printer in your department or a
laser printer with high-quality results in another building. See the “SAS Log and
Procedure Output” and the “SAS Display Manager” chapters for other consider-
ations.
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Output devices (list, notes)

CALLING FOR HELP

Read the next chapter, “Introduction to the SAS Language,” for an overview and
a simple example. For more information from an interactive SAS session, use the
SAS HELP facility. Enter a HELP command from any SAS screen or make HELP
the next statement in your SAS program.
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Introduction to

SAS STATEMENTS
SAS Keywords
SAS Names
Special Characters and Operators
Statement Descriptions
A SAS PROGRAM
DATA Steps
PROC Steps
SAS DATA SETS
DATA VALUES
OBSERVATIONS
VARIABLES
Variable Attributes
Type
Length
Informat
Format
Label

the SAS’
Language

PUTTING TOGETHER DATA AND PROC STEPS

WRITING SAS PROGRAMS
Required Spacing
Comments
Variable Lists
OUTPUT FROM A SAS PROGRAM
NOTES

Like any language, the SAS language has its own vocabulary and syntax—words
and the rules for putting them together. You define your data and the questions
you have about them using the SAS language, and this sequence of SAS state-

ments is called a SAS program.

SAS STATEMENTS

A SAS statement is a string of SAS keywords, SAS names, and special characters
and operators ending in a semicolon that requests SAS to perform an operation

or gives SAS information.

Here are some examples of SAS statements:

PUT X $15.;
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DATA ONE:

FORMAT VALUE1 ABCD.;

PROC MEANS DATA=STORE.SUPPLY MAXDEC=3;
INFILE RAWDATA;

DO I=1 TO DIM(EACHITEM);

VAR %MACODE;

KEY1: TOTAL + 1;

SAS Keywords

Most SAS statements begin with a keyword that identifies the kind of statement
it is (special cases are assignment, sum, comment, and null statements). The SAS
statements shown above do not form a SAS program but are single SAS statements
referred to by their keywords as a PUT statement, a DATA statement, a FORMAT
statement, a PROC statement, an INFILE statement, an iterative DO statement,
and a VAR statement. The last statement, preceded by the statement label KEY1,
is a sum statement that does not have a keyword. .

SAS Names

Among the kinds of names that can appear in SAS statements are the names of
variables, SAS data sets, formats, procedures, options, arrays, statement labels,
macros, as well as librefs and filerefs, which are special SAS references to files.

SAS names can be up to 8 characters long. The first character must be a letter
(A,B,C,...,Z) or underscore (_). Later characters can be letters, numbers (0,1,...,9),
or underscores.

Blanks cannot appear in SAS names, and special characters (for example,
$,@,#), except for the underscore, are not allowed. The system reserves certain
names that both begin and end with underscores for special variables (for exam-
ple, _.N_, _ERROR_, _I_), words that begin with a percent sign (%) for macro
keywords, and words that begin with an ampersand (&) for references to macro
variables.

In the sample SAS statements shown earlier,

¢ X, VALUE1, and TOTAL are variable names.
~« ONE and STORE.SUPPLY are SAS data set names; STORE is a libref.
« the items $15. and ABCD. are format names. ;
* MEANS is a procedure name.
* DATA= and MAXDEC= are options in the MEANS statement.
* RAWDATA is a fileref.
¢ in the DO statement, DIM() is a function name, and EACHITEM is the
name of an array.
« KEY1 is a statement label.
* %MACODE is a macro call.
* TOTAL + 1 is an expression, which includes the constant 1.

Special Characters and Operators

Every SAS statement ends with a semicolon (;). Other special characters and oper-
ators illustrated in the statements above are parentheses (), the dollar sign $,
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period ., equal sign =, colon :, addition operator or plus sign +, and the percent
sign %.

Statement Descriptions
In this manual the form of a SAS statement is specified with these conventions:

KEYWORD parameter...[item | item | item] options;
where

bold

indicates that you use exactly the same spelling and form as shown.
italics

mean that you supply your own information.
[bracketed information]

is optional. (However, you enter brackets shown in bold as part of
the statement.)

parameters not in brackets
are not optional.

means that more than one of the parameters preceding ... can be
optionally specified.
vertical bar (|) separating keywords and options
means to choose this | or this.
options
are keyword options specific to a particular SAS statement.

For the syntax of SAS statements, see the SAS Reference Card at the back of this
manual.

A SAS PROGRAM

The statements in a SAS program are divided into two kinds of steps: DATA steps
and PROC steps, the building blocks of all SAS programs. Usually DATA steps
create SAS data sets, and PROC steps process SAS data sets, which are special
SAS files for organizing and storing data. A SAS program is made up of either a
DATA step or a PROC step, or both DATA and PROC steps. DATA and PROC
steps can appear in any order, and any number of DATA or PROC steps can be
used in a SAS program.

DATA Steps

The DATA step can include statements asking SAS to create one or more new
SAS data sets and programming statements that perform the manipulations neces-
sary to build the data sets. The DATA step begins with a DATA statement and
can include any number of program statements. Report writing, file management,
and information retrieval are all handled in DATA steps.

PROC Steps

The PROC step (or PROCEDURE step) asks SAS to call a procedure from its library
and to execute that procedure, usually with a SAS data set as input. The PROC
step begins with a PROC statement. Other statements in the PROC step give the
program more information about the results that you want. The statements that
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are available for your use in each PROC step depend on the specific SAS proce-
dure that is called. Thus, each procedure description gives the statements that
may accompany the PROC statement for that procedure.

SAS DATA SETS

A SAS data set is a collection of data values arranged in the rectangular form shown
in Table 2.1.2 The number of SAS data sets that you can use in a SAS job is limited
only by space requirements.

Table 2.1 SAS Data Set Listing of Data Values

" HODGES 191 36 50 5 162 60

KERR 189 37 52 2 110 60
PUTNAM 193 38 58 12 101 101
ROBERTS 162 35 62 12 105 37
BLAKE 189 35 46 13 155 58
ALLEN 182 36 56 4 101 42
HOWARD 211 38 56 8 101 38

VINCENT 167 34 60 6 125 4o
STEWART 176 31 74 15 200 40

PERRY 154 33 56 17 251 250
HOWELL 169 34 50 17 120 38
ELLIS 166 33 52 13 210 115
SMITH 154 34 64 14 215 105
CROWE 147 46 50 1 50 50
CARTER 193 36 46 6 70 31
MOORE 202 37 62 12 210 120
LEE 176 37 54 4 60 25
VARNER 157 32 52 11 230 80
STONE 156 33 54 15 225 73
SCOTT 138 33 68 2 110 43

DATA VALUES

The basic unit that SAS works with is the data value.

Consider the following example. A researcher collects data from men in an
exercise program. Each man’s weight, pulse, and waist measurements are
recorded, as well as the number of chin-ups, sit-ups, and jumps he can do before
tiring. :

Each of the measurements—the first man’s weight, the second man’s pulse,
the last man’s chin-ups—is a data value.

OBSERVATIONS

The data values associated with a single entity—an individual, a record, a year,
a geographic region, an experimental animal—make up an observation. In Table
2.1, each row represents one observation. The first observation represents all the
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data values associated with the first man whose measurements were recorded.
The last observation represents all the data values for the last man.

The only limit to the number of observations that a SAS data set can contain
is the space available on disk or tape to store the observations.

VARIABLES

The set of data values that describe a given characteristic make up a variable. Each
observation in a SAS data set contains one data value for each variable. In Table
2.1 each column of data values is a variable. For example, the first column makes
up the variable NAME and contains all the names of the men in the club, the
second column makes up the variable WEIGHT and contains their weight mea-
surements, and so on.

The maximum number of variables in a SAS data set is limited only by the maxi-
mum size of an individual observation (see “SAS Files”).

Variable Attributes

SAS variables are of two types: numeric and character. In addition to their type,
SAS variables have these attributes: length, informat, format, and label. Variable
attributes are either explicitly specified or defined from the context at their first
occurrence.

Type Values of a numeric variable can only be numbers. In the fitness example
all of the exercise values recorded are numeric; their values are measurements
represented by numbers. Numeric values in the data lines can be preceded by
plus or minus signs, decimal points can be included, but commas cannnot appear.
The range of acceptable numeric values is determined by the range of your com-
puter.3

Data values can also be character; letters and special characters as well as
numeric digits can make up character data values. In the fitness data, the names
of the men in the NAME variable are character data values. The dollar sign ($)
following the name of a variable in some SAS statements used in the DATA step
indicates that the data values are character rather than numeric. Character data
values in SAS can range from 1 to 200 characters long.

Length The length attribute of a variable is the number of bytes used to store
each of its values in a SAS data set. The default length is 8. (To store a variable
in a length different from the default and for a discussion of other length consider-
ations, see the LENGTH Statement.)

Informat A variable’s informat is the pattern that SAS uses to read data values
into the variable. The default informat is w. for numeric variables, $w. for charac-
ter variables. (To use an informat other than the default, see the INPUT Statement
and the INFORMAT Statement. The w. informat and other SAS informats are
described in “SAS Informats and Formats.”)

Format A variable’s format is the pattern SAS uses to write each value of a vari-
able. The default format is w. for numeric variables, $w. for character variables.
(To use a format other than the default, see the FORMAT Statement. The w. and
$w. formats and other SAS formats are described in “SAS Informats and Formats.”
To define your own formats, see “The FORMAT Procedure.”)

Label The label attribute of a variable is a descriptive label of up to 40 characters
that can be printed by certain procedures instead of the variable name. The

15
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default label is blank. (For information on how to specify a variable label, see the
LABEL Statement.)

Table 2.2 SAS Variable Attributes

VARIABLE POSSIBLE DEFAULT ATTRIBUTE CAN BE
ATTRIBUTE VALUES VALUE* SPECIFIED IN...
Type numeric numeric LENGTH statement**
character
Length
numeric 2 to 8 bytes 8 bytes LENGTH statement
character | 1 to 200 bytes 8 bytes LENGTH statement
Informat (see Chapter 15)
numeric w. INFORMAT statement
character $w. INFORMAT statement
Format (see Chapter 15)
numeric w. FORMAT statement
character $w. FORMAT statement
Label up to 40 blank LABEL statement
characters

PUTTING TOGETHER DATA AND PROC STEPS

The DATA step that describes the collection of fitness data to SAS looks like this:

DATA FITNESS;
INPUT NAME $ WEIGHT WAIST PULSE CHINS SITUPS JUMPS;

CARDS;
HODGES 191 36 50 5 162 60
KERR 189 37 52 2 110 60

more data lines

» The DATA statement tells SAS to create a SAS data set named FITNESS.

» The INPUT statement tells SAS to read the data and gives the order and
type of the data values.

» The CARDS statement tells SAS that the lines containing the data values
follow immediately.

 The null statement (;) signals the end of the data lines.

This PROC step asks SAS to sort the observations according to the NAME vari-
able

PROC SORT;
BY NAME:

Since no other data set is specified, SAS uses the most recently created data
set, which is the FITNESS data set.

The PROC statement that asks SAS to print a list of the data values looks like
this:
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PROC PRINT;
TITLE 'FITNESS DATA';

These statements tell SAS to use the PRINT procedure to list the data values
titled FITNESS DATA.

The PROC step that asks SAS to find the mean values for the fitness measure-
ments is

* PROC MEANS MAXDEC=1;

This statement tells SAS to execute the MEANS procedure to get means and
other summary statistics for all the numeric variables in the SAS data set. The
MAXDEC=1 option specifies that the statistics should be printed with one deci-
mal place.

These PROC step statements

PROC CORR;
VAR WEIGHT WAIST PULSE CHINS;

ask for the CORR procedure and use a VAR statement to request correlations for
the four variables WEIGHT, WAIST, PULSE, and CHINS.

WRITING SAS PROGRAMS

The SAS language allows flexibility in the way SAS statements are written in a pro-
gram,

Required Spacing

SAS statements can begin in any column of a line, and several statements can
be written on the same line. You can begin a statement on one line and continue
it to another line as long as no word is split.

You need at least one blank between each separate item in a SAS statement
as in the statements above. Some special characters, such as the equal sign after
a word, can take the place of a blank, although blanks are always allowed.

For example, in the statement

TOTAL2=TOTAL+10;

you do not need a blank before or after the equal sign or before or after the plus
sign because the equal sign and the plus sign are special characters, but you can
also have any number of extra blanks. The statement

TOTAL2 = TOTAL + 10 ;

’

is equivalent to the statement above.

(Although SAS does not have rigid spacing requirements, SAS programs are eas-
ier to read if the statements are indented consistently. The examples in this man-
ual illustrate our spacing conventions.)

Comments

Comments of the form /* COMMENTS HERE */ can appear within SAS statements
wherever a single blank can appear. For example, the statement

PROC SORT /* SORT THE DATA SET */;

is a valid SAS statement.

17
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Variable Lists

Variables are defined in the order in which they first appear. In the INPUT state-
ment above, NAME is the first variable defined, followed by WEIGHT, WAIST,
PULSE, CHINS, SITUPS, and JUMPS. In a DATA step with a SET, MERGE, or
UPDATE statement or in a PROC step, the currently defined names are the names
of the variables in the data set being processed. :

After a complete list of variables has been defined in a SAS program, you can
use abbreviated variable lists in many later SAS statements.

The different kinds of abbreviated lists are shown in Table 2.3.

Table 2.3 SAS Variable Lists

NAMES OF THE FORM... CAN BE ABBREVIATED... TO REPRESENT...

Numbered names X1—Xn all variables from
of the form X1,X2,...,Xn X1 to Xn

Ranges of names X—A all variables
of the form X P A* from X to A

X-NUMERIC-A all numeric
variables from
Xto A

X-CHARACTER-A all character
variables from
Xto A

Special SAS names —NUMERIC_ all numeric
variables

_CHARACTER— all character
variables

_ALL_ all variables

For example, the INPUT statement
INPUT NAME $ WEIGHT WAIST PULSE CHINS SITUPS JUMPS;
can also be written to include a numbered variable list:
INPUT NAME § VAR1-VAR6;

Note that the character variable NAME is not included in this abbreviated list.
Variables in a numbered list need not be but are usually of the same type, numeric
or character.

The VAR statement for the CORR procedure

VAR WEIGHT WAIST PULSE CHINS;
in the example can also be abbreviated as a range:
VAR WEIGHT--CHINS;

Other examples of abbreviated variable lists are shown throughout this manual.
(Note: abbreviated variable lists are not allowed in the SAS data set options
described in “SAS Files.”)
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OUTPUT FROM A SAS PROGRAM

Below is the complete SAS program for the fitness data including all the data lines
and the output it produces. For a detailed discussion of SAS output features, see
“SAS Log and Procedure Output.”

DATA FITNESS;
INPUT NAME $§ WEIGHT WAIST PULSE CHINS SITUPS JUMPS;

CARDS ;
HODGES 191 36 50 5 162 60
KERR 189 37 52 2 110 60

PUTNAM 193 38 58 12 101 101
ROBERTS 162 35 62 12 105 37
BLAKE 189 35 46 13 155 58
ALLEN 182 36 56 4 101 42
HOWARD 211 38 56 8 101 38
VINCENT 167 34 60 6 125 40
STEWART 176 31 74 15 200 40
PERRY 154 33 56 17 251 250
HOWELL 169 34 50 17 120 38
ELLIS 166 33 52 13 210 115
SMITH 154 34 64 14 215 105
CROWE 147 46 50 1 50 50
CARTER 193 36 46 6 70 31
MOORE 202 37 62 12 210 120
LEE 176 37 sS4 4 60 25
VARNER 157 32 52 11 230 80
STONE 156 33 54 15 225 73
SCOTT 138 33 68 2 110 43

!
PROC SORT;
BY NAME;
PROC PRINT;
TITLE 'FITNESS DATA';
PROC MEANS MAXDEC=1;
PROC CORR;
VAR WEIGHT WAIST PULSE CHINS;

Output 2.1 SAS Log from Fitness Job

NOTE:
NOTE:

[FER

NOTE:
NOTE:

24
26

SAS(R) LOG 0S SAS 5.XX MVS/XA JOB INTRLANG STEP SASTEST

COPYRIGHT (C) 1985 SAS INSTITUTE INC., CARY, N.C. 27511, U.S.A.
THE JOB INTRLANG HAS BEEN RUN UNDER RELEASE 5.XX OF SAS
AT SAS INSTITUTE INC. ( ) (XXXXXXXX).

DATA FITNESS;
INPUT NAME $ WEIGHT WAIST PULSE CHINS SITUPS JUMPS;
CARDS;
DATA SET WORK.FITNESS HAS 20 OBSERVATIONS AND 7 VARIABLES. 317 OBS/TRK.
THE DATA STATEMENT USED 0.96 SECONDS AND 376K.

PROC SORT;
BY NAME;

(continued on next page)
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(continued from previous page)

NOTE: 4 CYLINDERS DYNAMICALLY ALLOCATED ON RIO FOR EACH OF 3 SORT WORK DATA SETS.
NOTE: DATA SET WORK.FITNESS HAS 20 OBSERVATIONS AND 7 VARIABLES. 317 OBS/TRK.
NOTE: THE PROCEDURE SORT USED 1.08 SECONDS AND 668K.

27 PROC PRINT;

28 TITLE 'FITNESS DATA';

NOTE: THE PROCEDURE PRINT USED 0.84 SECONDS AND 480K AND PRINTED PAGE 1.
29 PROC MEANS MAXDEC=1;

NOTE: THE PROCEDURE MEANS USED 0.85 SECONDS AND 500K AND PRINTED PAGE 2.
30 PROC CORR;

31 VAR WEIGHT WAIST PULSE CHINS;

NOTE: THE PROCEDURE CORR USED 0.84 SECONDS AND 492K AND PRINTED PAGE 3.
NOTE: SAS USED 668K MEMORY.

NOTE: SAS INSTITUTE INC.
SAS CIRCLE
PO BOX 8000
CARY, N.C. 27511-8000

Output 2.2 PROC PRINT Listing of FITNESS Data Set

FITNESS DATA

0BS NAME WEIGHT WAIST PULSE CHINS SITUPS JUMPS
1 ALLEN 182 36 56 4 101 42
2 BLAKE 189 35 u6 13 155 58
3 CARTER 193 36 46 6 70 31
4 CROWE 147 46 50 1 50 50
5 ELLIS 166 33 52 13 210 115
6 HODGES 191 36 50 5 162 60
7 HOWARD 21 38 56 8 101 38
8 HOWELL 169 34 50 17 120 38
9 KERR 189 37 52 2 110 60
10 LEE 176 37 54 4 60 25
" MOORE 202 37 62 12 210 120
12 PERRY 154 33 56 17 251 250
13 PUTNAM 193 38 58 12 101 101
14 ROBERTS 162 35 62 12 105 37
15 SCOTT 138 33 68 2 110 43
16 SMITH 154 34 64 14 215 105
17 STEWART 176 k3| 74 15 200 40
18 STONE 156 33 54 15 225 73
19 VARNER 157 32 52 " 230 80
20 VINCENT 167 34 60 6 125 40

Output 2.3 PROC MEANS Results for Fitness Data

FITNESS DATA

VARIABLE N MEAN STANDARD MINIMUM MAXIMUM STD ERROR SUM VARIANCE
DEVIATION VALUE VALUE OF MEAN
WEIGHT 20 173.6 19.7 138.0 211.0 4.4 3472.0 389.6
WAIST 20 35.4 3.2 31.0 46.0 0.7 708.0 10.3
PULSE 20 56.1 7.2 46.0 74.0 1.6 1122.0 52.0
CHINS 20 9.4 5.3 1.0 17.0 1.2 189.0 27.9
SITUPS 20 145.5 62.6 50.0 251.0 14.0 2911.0 3914.6
JUMPS 20 70.3 51.3 25.0 250.0 1.5 1406.0 2629.4

NE O
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Output 2.4 PROC CORR Results for Fitness Data

FITNESS DATA 3
VARIABLE N MEAN STD DEV SUM MINIMUM MAXIMUM
WEIGHT 20 173.60000000 19.73882095 3472.00000000 138.00000000 211.00000000
WAIST 20 35.40000000 3.20197308 708.00000000 31.00000000 46.00000000
PULSE 20 56.10000000 7.21037265 1122.00000000 46.00000000 74.00000000
CHINS 20 9.45000000 5.28627817 189.00000000 1.00000000 17.00000000

PEARSON CORRELATION COEFFICIENTS / PROB > |R| UNDER HO:RHO=0 / N = 20
WEIGHT WAIST PULSE CHINS
WEIGHT 1.00000 0.20585 -0.23194 -0.06123
0.0000 0.3839 0.3251 0.7976

WAIST 0.20585 1.00000 -0.35289 -0.55223
0.3839 0.0000 0.1270 0.0116

PULSE -0.23194 -0.35289 1.00000 0.15065
0.3251  0.1270 0.0000 0.5261

CHINS -0.06123 -0.55223 0.15065 1.00000
0.7976 0.0116 0.5261 0.0000

NOTES

1. Other examples of automatic special variables used by SAS under certain
circumstances include _COL_, _FDBK_, _FREQ_, _IORC_, _LABEL_,
—LNDET—, _MODEL—, _NAME_, _PRIOR_, _RBA_, _ROW_, _RRN_,
—SIGMA_, _TITLES—, _TYPE_, and _WEIGHT_.

2. The data for the example in this chapter were provided by A.C. Linnerud,
North Carolina State University.

3. AOS/VS and PRIMOS: range is 5.4E—79 to 7.2E+75.

VMS: range is 2.9E—39 to 1.7E+38.
CMS, OS, VM/PC, and VSE: range is 10E-73 to 10E+73.

4. PRIMOS: acceptable length of a numeric variable is 3 to 8 bytes.

5. AOS/VS, PRIMOS, and VMS: suffixes must be the same length if either
suffix contains leading zeros. For example, X1—X100 is acceptable but X01-X100
is not acceptable.
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Introduction

Before you can use SAS software to prepare your data for analysis or use a SAS
procedure to analyze your data, you must first get them into a SAS data set. Once
your data are in a SAS data set, you can combine the data set with other SAS data
sets in many different ways and use any of the SAS procedures.

The DATA step includes statements asking SAS to create one or more new data
sets and programming statements that perform the manipulations necessary to
build the data sets. Report writing, file management, and information retrieval are
all handled in DATA steps.

You can use the DATA step for these purposes:

* retrieval—getting your input data into a SAS data set

« editing—checking for errors in your data and correcting them; computing
new variables

* printing reports according to your specifications and writing disk or tape
files
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« producing new SAS data sets from existing ones by subsetting, merging,
and updating the old data sets.

What Is a DATA Step?

A DATA step is a group of SAS statements that begins with a DATA statement
and usually includes all the statements in one of these three groups:

Data on disk or tape

DATA statement;
INFILE statement;
INPUT statement;
other SAS statements used in the DATA step

Data in job stream

DATA statement;
INPUT statement;
other SAS statements used in the DATA step
CARDS statement;

data lines

Data in existing SAS data set

DATA statement;
SET | MERGE | UPDATE statement;
other SAS statements used in the DATA step

In the last DATA step the bar (|) notation indicates that you can use either a
SET, MERGE, or UPDATE statement.

A DATA step can also include any of the other statements described in “State-
ments Used in the DATA Step” and briefly introduced later in this chapter.

Creating SAS Data Sets

The three types of simple DATA steps and a special DATA step for writing reports
are shown below.

Data on disk or tape The form of a DATA step for producing SAS data sets from
input data on disk or tape is

DATA statement;
INFILE statement;
INPUT statement;
other SAS statements used in the DATA step

The statements in the DATA step above have these functions:

» The DATA statement signals the beginning of the DATA step and gives a
name to the SAS data set you are creating.

» The INFILE statement gives the fileref of the control statement describing
the file that contains the data. When the INFILE statement is executed,
the external file is opened. (See the “Operating System Notes” appendix
for a definition of a fileref for your operating system.)

» The INPUT statement describes your input data, giving a name to each
variable and identifying its location on the disk or tape file.

« If you are modifying the data, optional program statements give SAS
directions for the changes you want.
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In-stream data The form of a DATA step for producing a SAS data set from input
in the job stream with the SAS statements is

DATA statement;
INPUT statement;
other SAS statements used in the DATA step
CARDS statement;

data lines

4

If you enter data from a terminal or if your data are on cards, you still need
to describe the data’s format to SAS in an INPUT statement. The required state-
ments are identical to those in the example above, except that

* no INFILE statement is needed
« a CARDS statement immediately precedes the data lines, signaling the
end of the statements and the beginning of the data for the DATA step.

Data from other SAS data sets The form of a DATA step for producing a SAS
data set from one or more existing data sets is

DATA statement;
SET | MERGE | UPDATE statement;
other SAS statements used in the DATA step

You can create a SAS data set from one or more existing SAS data sets. For
example, if you have questionnaire data stored in a SAS data set, you may want
to build another data set containing only the responses for males. Rather than
read the original raw data again to produce a data set for males only, it is easier
to use a SET statement to read the SAS data set, selecting only those observations
where the SEX value is M.

» The DATA statement tells SAS to start this DATA step and name the new
data set.

e The SET, MERGE, or UPDATE statement identifies the old SAS data sets.
(Optionally, a BY statement gives the identifying variables for the SET,
MERGE or UPDATE.)

 Optional program statements give SAS directions for modifying the data.

Writing reports The form of a DATA step for producing a report is

DATA _NULL_;
INPUT and (CARDS | INFILE) statement;
or
SET | MERGE | UPDATE statement;
FILE statement;
PUT statement;
other SAS statements used in the DATA step

If you want to report your data values in a form different from that produced
by SAS reporting procedures, you can do it in a DATA step:

* The DATA _NULL_ statement tells SAS to begin the DATA step; using
the special name _NULL_ means that a SAS data set is not produced.

* To provide the input data for the report, you need either INPUT and
CARDS or INFILE statements with accompanying data; or SET, MERGE, or
UPDATE statements; or program statements to generate data.

* The FILE statement tells SAS where to print the report or write the file.

« Optionally, you can use program statements to compute some new
values.

27
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» One or more PUT statements write the lines of the report or file.

DATA Step Statements

The SAS statements that can appear in a DATA step fall into several categories:
file-handling statements, action statements, control statements, and information
statements. Each statement is also either executable, positional, or declarative.

 Executable statements (denoted by an X in the discussion below) are
programming statements that cause some action.

« Positional statements (P) cause no action at execution, but their position
in the DATA step is important.

* Declarative statements (D) supply additional information to SAS. Their
position in the step is not usually important.

Other statements available for use within a DATA step are described in “SAS
Statements Used Anywhere.”

File-handling statements File-handling statements let you work with files used
as input to the data set or files to be written by the DATA step. SAS’s file-handling
statements are ‘

CARDS precedes card data or lines entered at a terminal—data
that are part of the job stream. (P)

Operating systems: All

" CARDS4  precedes in-stream data lines containing semicolons.

(P)
Operating systems: All

DATA tells SAS to begin a DATA step and to start building a
SAS data set. (P)

Operating systems: All

FILE identifies the external file where lines are to be written
by the DATA step. (X)

Operating systems: All

INFILE identifies the external file containing raw input data to
be read by the DATA step. (X)

Operating systems: All
INPUT describes the records on the external input file. (X)
Operating systems: All

MERGE combines observations from two or more SAS data sets
into a new data set. (X) ‘

Operating systems: All

PUT describes the format of the lines to be written by SAS.
(X)

Operating systems: All

SET reads observations from one or more existing SAS data
sets. (X)

Operating systems: All
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applies transactions to a master file. Both transaction
and master file are SAS data sets. (X)

Operating systems: All

Action statements While creating a SAS data set in a DATA step, you may want
to modify your data from the way they appear on the input lines, select only cer-
tain observations for the data set being created, or look for errors in the input
data. Action statements allow you to work with observations as they are being
created. SAS action statements are

ABORT

assignment

CALL

DELETE

ERROR

LIST

LOSTCARD

MISSING

null

OUTPUT

STOP

subsetting IF

sum

stops the current DATA step or the job, depending on
the mode of executing SAS you are using. (X)

Operating systems: All

creates and modifies variables. (X)
Operating systems: All

invokes or calls a routine. (X)
Operating systems: All

excludes observations from the data set being created.

(X)

Operating systems: All

writes messages on the SAS log. (X)

Operating systems: CMS, OS, VM/PC, and VSE
lists input lines. (X)

Operating systems: All

corrects for lost data lines when an observation has an
incorrect number of data lines. (X)

Operating systems: All

declares that certain values in the input data represent
special missing values for numeric data. (D)

Operating systems: All

"holds a place for a label or signals the end of data

lines. (P)

Operating systems: All

creates new observations. (X)

Operating systems: All

stops creating the current data set. (X)

Operating systems: All

selects observations for the data set being created. (X)
Operating systems: All

accumulates totals. (X)

Operating systems: All
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Control statements SAS statements in a DATA step are executed one by one
for each observation. In some cases, you may want to skip statements for certain
observations or to change the order of the statements encountered. SAS state-
ments that let you transfer control from one part of the program to another are
called control statements. SAS control statements are

DO sets up a group of statements to be executed as one
iterative DO  statement (DO) or iteratively (iterative DO); for each
DO OVER element in an implicitly subscripted array (DO OVER);
DO UNTIL until some condition is true (DO UNTIL); or until some
DO WHILE condition is no longer true (DO WHILE). (X)

Operating systems (DO, iterative DO, DO UNTIL, and
DO WHILE): All

Operating systems (DO OVER): CMS, OS, VM/PC, and
VSE

END signals the end of a DO group. (P)
Operating systems: All

GO TO causes SAS to jump to a labeled statement in the step
and continue execution at that point. (X)

Operating systems: All
IF-THEN/ELSE  conditionally executes a SAS statement. (X)
Operating systems: All

LINK-RETURN  causes SAS to jump to a labeled statement in the step
and execute statements until it encounters a RETURN
statement. (X)

Operating systems: All

RETURN  when not combined with a LINK statement, causes SAS
to return to the beginning of the DATA step to begin
execution. When combined with a LINK statement,
returns to the statement immediately following the
most recently executed LINK. (X)

Operating systems: All

SELECT conditionally executes one of several SAS statements.
(X)
Operating systems: All

Information statements In the last category of SAS statements are information
statements. These statements give SAS extra information about the data set or
sets being created. Information statements are not executable and can appear
anywhere in the DATA step with the same effect. The information provided in
the statement takes effect either prior to the execution of the step or at the time
observations are written to the SAS data set. SAS information statements are

ARRAY defines a set of variables to be processed the same
way. (D)

Operating systems: All

ATTRIB  specifies a format, informat, label, and length for a
variable. (D)
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Operating systems: All

specifies that the data set is to be processed in groups
defined by the BY variables. (D)

Operating systems: All

identifies variables to be excluded from a data set or
analysis. (D)

Operating systems: All

specifies formats for printing variable values. (D)
Operating systems: All

specifies informats for storing variable values. (D)
Operating systems: All

identifies variables to be included in a data set or
analysis. (D)

Operating systems: All
associates descriptive labels with variable names. (D)
Operating systems: All

specifies the number of bytes to be used for storing
SAS variables. (D)

Operating systems: All
changes the names of the variables in a data set. (D)
Operating systems: All

identifies variables whose values are not to be set to
missing each time the DATA step is executed and can
give variables an initial value. (D)

Operating systems: All

The DATA statement that begins each DATA step always signals the beginning
of the step. The remaining statements can be called the “program” because SAS
translates them to the computer’s machine language and executes them each
time it goes through the DATA step—usually, once for each observation in your

input data.

In Figure 3.1 you can see the normal flow of the DATA step for creating a new

data set.

31
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data set complete,
goes to next DATA
or PROC step

more
observations?

INPUT; SET;
MERGE; UPDATE;
reads an
observation

Y

program
? statements

carry out actions
for observation

Y

end of
program statements

or
OUTPUT;
puts current observation
in SAS data set;
returns for new
observation

Figure 3.1 Flow of Action within DATA Step

SAS compiles the program into machine code. (SAS is a compiler; however,
the machine code generated cannot be stored and reused without recompiling
the SAS statements.) All the variables mentioned in the DATA step become part
of the vector of current values, also called the program data vector. The variables
from each source of input data, together with variables created by program state-

ments, are in the program data vector and are available to program statements
in the DATA step.
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The new SAS data set or data sets can contain all of these variables, or you can
choose any subset of variables to be output to the data set.

Variables read with an INPUT statement or created in programming statements
are set to missing before each execution of the DATA step. Variables read with
a SET, MERGE, or UPDATE statement are retained. SAS executes each statement
in the step, building observations for the SAS data set.

When SAS executes the last statement in the DATA step (or a RETURN state-
ment that causes a return to the beginning of the step for a new execution), it
normally writes the current values from the program data vector to the SAS data
set being created.

SAS returns to the first statement after the DATA statement, initializes nonre-
tained variables in the program data vector to missing, and begins executing state-
ments to build the next observation.

When SAS has read and processed all the data from any of the input files, it
goes on to the next DATA or PROC step.

How many times is a DATA step executed? SAS goes through the statements
in the DATA step for each record that it reads. So although each statement
appears only once, SAS carries it out for every observation. A DATA step that
does not contain an INPUT, SET, MERGE, or UPDATE statement is executed only
once. Otherwise, the step is repeated until SAS runs out of data in one of the
input sources or until a STOP or ABORT statement is executed. Program state-
ments may be included that cause other statements in the DATA step to be exe-
cuted many times: for example, DO loops, LINK/RETURN, or GO TO statements.

The SAS variable _N_ is automatically generated by SAS for each DATA step.
Its value is the number of times SAS has begun executing the DATA step. You
can use this variable in program statements in the DATA step. For example, to
execute the statements in a DO group the first time through the DATA step, use
the statement

IF _N_=1 THEN DO;

How SAS executes a DATA step: example 1 A typical SAS job includes an INPUT
statement that describes data values on cards, disk, or tape. The variables given
in this INPUT statement make up the program data vector. If any program state-
ments create new variables, these new variables also become part of the program
data vector. For example, consider this DATA step:

DATA FITNESS;
INPUT WEIGHT WAIST JUMPS SITUPS PULSE;
RATIO=PULSE/JUMPS;
CARDS ;
data lines
These statements ask SAS to create a data set named FITNESS, to read five vari-
ables for this data set from input data lines, and to create a sixth variable, RATIO.
The program data vector for this DATA step contains six variables:

WEIGHT WAIST JUMPS SITUPS PULSE RATIO

SAS executes this DATA step once for each observation.

SAS reads the current record’s data values using the directions in the INPUT
statement. SAS carries out the program statement, adding to the program data
vector the value of RATIO.

After the last program statement, the values in the program data vector (the
observation) are automatically added to the data set FITNESS being created. (This

33
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Chapter 3

automatic outputting is equivalent to what would happen if an OUTPUT state-
ment were present.)

SAS returns for another execution of the DATA step. (This automatic return is
equivalent to what would happen if a RETURN statement were present.)

If there were twenty data lines, each containing the five input values, this DATA
step would be executed twenty times; the new data set FITNESS would contain
twenty observations. Each observation would contain six variables.

Data from two sources: example 2 It is possible for a DATA step to contain sev-
eral INPUT, SET, MERGE, or UPDATE statements. In such cases, the observations
contain variables contributed by each statement. For example, consider this
DATA step:

DATA FITNESS;
INPUT WEIGHT WAIST JUMPS SITUPS PULSE;
SET MORE;
RATIO=AGE/JUMPS;
DROP AGE JUMPS HEIGHT;
CARDS;
data lines
The program data vector for this DATA step is like that in the example above,
except that it also includes whatever variables the SAS data set MORE contains.
If MORE contains the variables AGE and HEIGHT, the program data vector con-
tains the variables shown in Figure 3.2. Since a DROP statement appears, obser-
vations written to the new data set FITNESS contain only these variables:

WEIGHT WAIST SITUPS PULSE RATIO

Note that when a DATA step has more than one source of input data, the step
ends when all the data have been read from one of the sources. Thus, the exam-
ple above is normally used only if there are an equal number of raw data records
and observations in data set MORE.

raw input
data

RATIO = AGE/JUMPS;

vector

values

DROP AGE JUMPS HEIGHT; >/

SAS
data set
FITNESS

Figure 3.2 Program Data Vector: Data from Two Sources
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Space Required for SAS Data Sets

This section gives formulas you can use to calculate the amount of space required
for SAS data sets on disk under your operating system. You do not need to calcu-
late space every time you create a SAS data set, but you can use these formulas
to get an idea of the size of average SAS data sets you create.

In the following formulas, :

» CEIL is a SAS function that returns the smallest integer greater than or
equal to an argument.

¢ FLOOR is a SAS function that returns the largest integer less than or
equal to an argument.

* NVAR is the number of variables.

* NOBS is the number of observations.

If you have already run a DATA step for a data set, you can get the
number of observations from the note that SAS prints on the log.

» LRECL is the length of the data in an observation.

If the data set contains all numeric variables of default length, LRECL=
8*NVAR+4. When the data set contains character variables or variables
of length other than 8, sum the lengths of all variables and add 4 to
compute LRECL.

AOS/VS and VMS The space for SAS data sets is allocated automatically by the
system within the disk quota limitations established for your user account. Use
the following formula to determine how much disk space is required for a SAS
data set prior to actually creating the data set: '

SIZE=CEIL((260+NVAR*136+NOBS*LRECL)/512)

where SIZE is the number of disk units needed (AOS/VS: disk blocks; VMS: disk
blocks for FILES-11 disk volumes).

CMS and VM/PC Each member of a SAS data library is a separate minidisk file.
The following formula calculates the space required for each data set.

SIZE=CEIL((98+372+HISTLEN+ (NVAR*82)+(NOBS* (LRECL+4)))/BLKSIZE);

where

* SIZE is the number of CMS minidisk blocks that the SAS data set needs.

* GEN is the number of generations of data set history and descriptor
information stored with the data set.

» SRC is the number of source statements in the SAS DATA or PROC step
that creates the data set.

* BLKSIZE is the CMS disk block size, as returned by the CMS command
QUERY DISK.

» HISTLEN is the length of the history data stored with the data set. If the
SAS data set option or global system option GEN=0 is in effect when the
data set is created, HISTLEN will have the value zero. If the GEN option
has a nonzero value, there will be between one and that many
generations of history data stored on the data set at any given time.

To compute the value of HISTLEN, use the following formula,
expressed below as a series of SAS programming statements:

HISTLEN=(GEN-1)*372;

DO I=1 TO GEN BY 1;
HISTLEN=HISTLEN+(SRC(I)*90)+(FILE(I)*184);

END;

’

where
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¢ | is the DO loop counter variable.

* GEN is the number of generations of history data actually stored with
the data set. This is not necessarily the current value of the GEN=
global or data set option. The HISTORY option for PROC CONTENTS
can be used to determine the value of GEN.

* SRC is the number of source statements in the ith generation of
history data. To determine each value of SRC, count the number of
source statements printed by PROC CONTENTS for each generation.

o FILE is the total number of INFILE and FILE statements in the ith
generation of history data. Count the number of FILE and INFILE
statements in the source statements printed by PROC CONTENTS for
each generation to determine each value of FILE.

To make sure there is enough minidisk space to store the SAS data set, make
sure that the SIZE value you obtained from the formula above is less than the
BLKS LEFT value given by the CMS command QUERY DISK. For information on "
the QUERY DISK command, consult the IBM manual CMS Command and Macro
Reference.

OS and VSE Each SAS data set consists of three components: a directory entry,
a descriptor portion, and a data portion. To compute the storage size require-
ments for a SAS data set, you must compute the requirements for each compo-
nent and add them.

SIZE=DIRSIZE+DESCSIZE+DATASIZE

To calculate the space a library needs, sum the SIZE values for each data set
in the library, and add one or more tracks for the library’s directory.

In the following formulas TRACKLEN is the length of a track on the disk device
being used. Note that it is dependent on the blocking factor for the component
under consideration. Increasing the number of physical blocks written to a track
(by decreasing the BLKSIZE= SAS option) reduces the amount of the track avail-
able for writing data since each block consumes a certain amount of overhead.
For estimates of data set size, TRACKLEN can be assumed to be the track capac-
ity; however, for maximum precision, TRACKLEN should be the size, in bytes,
of the track available for data. It can be computed by

TRACKLEN=FLOOR (TRACKCAP/ (BLKSIZE+OVERHEAD) ) ¥BLKSIZE
where

* BLKSIZE is the block size used for the library component under
consideration (data set descriptor portion, data set data portion, or
directory).

» TRACKCARP is the total capacity of a track in bytes for the disk device
under consideration.

* OVERHEAD is the size in bytes of overhead (inter-block gap) for the disk
device under consideration.

Both TRACKCAP and OVERHEAD can be obtained from the IBM manual Data
Management Macro Instructions.

A track corresponds to a control interval on FBA disks.

It is very difficult to be precise about predicting the size requirements for the
directory and descriptor portion of a particular SAS data set, so these formulas
should be used with caution. It is possible to be fairly precise about predicting
the size requirements for the data portion of a particular data set, which is usually
the largest of the three components. Because the data portion may not begin on
a track boundary, but instead may share a track with the descriptor portion, the
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computed size may be slightly larger than required. In general, this is only true
for small block sizes, such as for SAS data sets created under TSO (because a site
may choose a smaller default for the BLKSIZE= option for foreground jobs than
for background jobs).

To compute the size of the directory component, use the following formulas.

DIRNUM=CEIL(NEXTENTS/10)
DIRSIZE=CEIL(TRACKLEN/(DIRNUM*1024))

where

* DIRNUM is the number of directory records for each data set. Compute
and sum DIRNUM for all data sets in the library before using it in the
second formula.

» DIRSIZE is the number of tracks required for the directory records.

o NEXTENTS is the number of SAS data set extents as reported by PROC
CONTENTS. NEXTENTS cannot be predicted with accuracy without a
detailed knowledge of the library layout.

Note that it is very difficult to predict the number of subextents a data
set will use since it depends on the layout of existing data sets in the
library. In a newly created library, a data set has one subextent, unless it
was created simultaneously with one more data sets, such as with a
DATA statement with more than one data set name.

* SAS library directories have a block size of 1024 bytes. Use this value to
compute an accurate TRACKLEN for the formula.

To compute the size of the descriptor component, use the following formula.
DESCSIZE=CEIL((372+NVAR*82+HISTLEN)/TRACKLEN)
where

» DESCSIZE is the number of tracks needed for the descriptor portion of
the data set.

» HISTLEN is the length of the history data stored with the data set. If the
SAS data set option or global system option GEN=0 is in effect when the
data set is created, HISTLEN will have the value zero. If the GEN option
has a nonzero value, there will be between one and that many
generations of history data stored on the data set at any given time.

To compute the value of HISTLEN, use the following formula,
expressed below as a series of SAS programming statements:

HISTLEN=(GEN-1)*372;

DO I=1 TO GEN BY 1;
HISTLEN=HISTLEN+(SRC(I)*90)+(FILE(I)*184);
END:

where

¢ | is the DO loop counter variable.

» GEN is the number of generations of history data actually stored with
the data set. This is not necessarily the current value of the GEN=
global or data set option. The HISTORY option for PROC CONTENTS
can be used to determine the value of GEN.

* SRC is the number of source statements in the ith generation of
history data. To determine each value of SRC, count the number of
source statements printed by PROC CONTENTS for each generation.

e FILE is the total number of INFILE and FILE statements in the ith
generation of history data. Count the number of FILE and INFILE
statements in the source statements printed by PROC CONTENTS for
each generation to determine each value of FILE.
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The descriptor portion of data sets has a block size of 1024 bytes. Use this value
to compute an accurate TRACKLEN.

The formula for the size of the descriptor portion of a data set can only give
an estimate since each generation of history information can be different. For
example, create a SAS data set using several INFILE statements and several hun-
dred lines of code. Then use that data set to create another using two or three
lines of code. The size estimate will be too small. Conversely, reverse the situation
and the estimate will be too large. (A liberal estimate of the space required to
store data set history and descriptor information, other than header and variable
descriptor records, is 3000 bytes.)

To compute the size of the data component, use the following formula.

DATASIZE=CEIL(NOBS/FLOOR(TRACKLEN/ (LRECL+4)))

where DATASIZE is the number of tracks needed for the data portion of the data
set. .

PRIMOS The space for SAS data sets is allocated automatically by the system
within the disk quota limitations established for your user account. Use the fol-
lowing formula to determine how much disk space is required for a SAS data set
prior to actually creating the data set.

SIZE=CEIL((260+NVAR*136+NOBS*LRECL)/2048)

where SIZE is the number of disk records needed.
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ABORT Statement

Operating systems: All

You can use the ABORT statement in a DATA step to cause the SAS System to
cease executing the current DATA step immediately and go into syntax-check
mode (in batch or noninteractive processing) or to cease executing the current
DATA step and resume execution with the next DATA or PROC step (in display
manager or interactive processing). The SAS System may take additional action
depending on the ABORT statement options you specify. When the ABORT
statement is executed, SAS prints a message and creates a data set containing the
observations that were processed before the ABORT statement was executed.
However, if the new data set has the same name as an existing SAS data set in
the job or session, the existing data set is not replaced.

In batch and noninteractive processing, the SAS System also sets the value of
the OBS= option to 0 and checks the syntax of subsequent steps. Thus, use a
STOP statement instead of an ABORT statement to cause SAS to stop the current
DATA step and go on to execute the next DATA or PROC step in the job. In dis-
play manager and interactive mode, SAS does not set the OBS= option to 0.

The form of the ABORT statement is:

ABORT [ABEND][RETURN] [n];
You can specify these options in the ABORT statement:

ABEND abnormally terminates the job or session.! A SAS data
set is not created. For example,

ABORT ABEND;
Operating systems: All

RETURN causes an immediate normal termination of the SAS job
or session with the step return code (condition code)
indicating an error. SAS does not enter syntax-check
mode or continue to process statements.

Operating systems: All

n sets the step return or condition code to n, an integer.2
For example, if n is 255,

ABORT 255;

sets the step condition code to 255.

When both ABEND and n are specified, SAS
abnormally terminates the job with the abend code
that you specify. For example,

ABORT ABEND 255

When both RETURN and n are specified, SAS
normally terminates the job with the step return or
condition code that you specify. For example,

ABORT RETURN 16;

Operating systems: AOS/VS, CMS, OS, PRIMOS,
VM/PC, VMS?
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Before you perform extensive analysis on your data, you can use the ABORT
statement to halt execution if the data are not error free. For example,

DATA CHECK;
INPUT SSN 1-9 PAYCODE 11-13;
IF _ERROR_ THEN ABORT;
CARDS;

111222333 100

AAABBBCCC 200

444555666 300

!

The automatic variable _ERROR_ is set to 1 if errors occur in the data lines.
If any errors are found, SAS stops processing observations. In this example the
second data line contains invalid data for the variable SSN. When SAS reads this
data line, it sets _ERROR_ to 1 and then executes the ABORT statement. Data
set CHECK is created with one observation (however, if CHECK is to replace an
existing SAS data set named CHECK, the existing data set is not replaced).

Notes

1. CMS, OS, and VM/PC: The user completion code is 0999.
VMS: The completion code is 999. Abnormal termination of a batch job
always produces a dump in the VMS batch log, not the SAS log.
VSE: Abnormal termination always produces a dump.
2. VMS: Specifying n sets a VMS DCL character symbol called SAS$STATUS
to n. You can check the return code of any VMS SAS job by using the VMS com-
mand

SHOW SYMBOL SAS$STATUS
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ARRAY Statement

Operating systems: see individual statements

Introduction
Explicitly Subscripted ARRAY Statement
Referring to explicitly subscripted arrays
Using explicitly subscripted arrays with DO groups
Implicitly Subscripted ARRAY Statement
Referencing arrays
Using implicitly subscripted arrays with DO groups
'Using arrays as elements of other arrays: multidimensional
implicit subscripting
Notes

Introduction

If you need to process many variables the same way, you can use the ARRAY
statement to define the set of variables (either all numeric or all character) as ele-
ments of an array. When the array is referenced in SAS statements later in the
DATA step, the SAS System substitutes one of the elements of the array for the
array reference. ,

Important note: Version 5 of the SAS System contains a new type of array, the
explicitly subscripted array. Explicitly subscripted arrays are available under all
operating systems and are the preferred method of constructing arrays. The 82
release of the SAS System contained a different type of array, the implicitly sub-
scripted array. For compatibility, it is maintained under the operating systems that
previously supported it. We recommend using explicitly subscripted arrays wher-
ever possible.

Explicitly Subscripted ARRAY Statement
Operating systems: All

Explicitly subscripted arrays consist of an array name, a reference to the number

of elements in the array, and a list of variables. You refer to elements of the array

by the array name and the element number (also called the subscript). Since you

usually want to process more than one element in an array, explicitly subscripted

arrays are often placed within iterative DO, DO WHILE, or DO UNTIL groups.
The form of the explicitly subscripted ARRAY statement is

ARRAY arrayname {n} [$][length] [arrayelements];
where

arrayname  names the array. Arrayname must be a valid SAS name
that is not the name of a SAS variable in the same
DATA step.!

{n} represents the number of elements in the array. N can
be either a positive integer or an asterisk (*). You can
use the asterisk to eliminate counting the number of
elements in the array. Here are examples of ARRAY
statements with different numbers of elements:2



SAS Statements Used in the DATA Step

ARRAY RAIN{5} JANR FEBR MARR APRR MAYR;
ARRAY MONTH{*} JAN FEB JUL OCT NOV;
ARRAY X{*} _NUMERIC_;

All arrays shown in this description are one-
dimensional arrays; that is, a single number is used
as the subscript.3

$ indicates that the elements in the array are
character. The dollar sign is not necessary if the
elements have been previously defined as
character.

length  specifies the length of elements in the array that
have not previously been assigned a length. See
the LENGTH Statement later in this chapter for
.information on the length of SAS variables.

arrayelements names the variables that make up the array. A
variable can be an element in more than one
arrray. However, you cannot use the name of an
explicitly subscripted array or an explicitly
subscripted array reference as an element of
another array.

Referring to explicitly subscripted arrays You can use an explicitly subscripted
array reference anywhere that you can write a SAS expression, including the fol-
lowing SAS statements:®

assignment

DO WHILE(condition)
DO UNTIL(condition)
IF

INPUT

PUT

SELECT

You can also use array references in the arguments of SAS functions. However,
an array reference in a function is not a substitute for a variable list since only
one element of the array is processed in any given execution of the function.

The ARRAY statement defining the array must appear in-a DATA step before
any references to that array. An array definition is only in effect for the duration
of the DATA step. If you want to use the same array in several DATA steps, you
must redefine the elements of the array in each step. Arrays are used in DATA
steps and in several SAS procedures that allow programming (such as PROC NLIN
and, in the SAS/ETS product, the COMPUTAB procedure).

A reference to an element of an explicitly subscripted array must contain the
subscript. The subscript can be any valid SAS expression. Enclose the subscript
in braces.s For example, you can write the fourth and sixth elements of array TEST
as follows:

DATA NEW;
INPUT QA1-QA10 QB1-QB10;
ARRAY TEST{10) QA1-QA5 QB1-QBS5;
PUT TEST(U}= TEST{6)=;
CARDS;
data lines

.
’
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The PUT statement writes the values of QA4 and QB1, the fourth and sixth ele-
ments of array TEST.

Using explicitly subscripted arrays with DO groups You can process explicitly
subscripted arrays in an interative DO, DO WHILE, or DO UNTIL group.
To process an array in an iterative DO group:

« create an iterative DO statement in which the starting and stopping
values are the beginning and ending elements of the array you want to
process.

» use the index variable of the DO statement as the subscript of array
references within the group.

In each execution of the DO group, the current value of the index variable is
the subscript of the array element being processed. For example, the statements

ARRAY DAYS({7} D1-D7;

DO I=1 TO 7;
IF DAYS{I}=99 THEN DAYS{I)=100;
END;

1

test the value of variables D1 through D7 in order and, if any of them have a value
of 99, change that value to 100.

To process particular elements of an array, specify those elements as the range
of the iterative DO statement. For example, you can process selected elements
of array DAYS above as follows:

DO I=2 TO 4;
DO I=1 TO 7 BY 2;
DO I=3,5;

You can also process two or more arrays in an iterative DO group. For example,

ARRAY DAYS(7} D1-D7;

ARRAY HOURS{7) H1-H7;

DO I=1 TO 7;
IF DAYS{I}=99 THEN DAYS{I}=100;
HOURS [ I]=DAYS{I}*12;
END;

1

You can use the DIM function in the iterative DO statement to return the num-
ber of elements in an explicitly subscripted array. The DIM function is useful
because it allows you to change the number of elements in an array without
respecifying the upper bound of all iterative DO groups that refer to that array.
You can also use it when you have specified the number of elements in the array
with an asterisk. For example, you can write:

DO I=1 TO DIM(DAYS);
DO I=1 TO DIM(DAYS) BY 2;

To process explicitly subscripted arrays with a DO WHILE or DO UNTIL state-
ment

* create an index variable for the array before the DO WHILE or DO
UNTIL group

* use an array reference in the condition of the DO WHILE or DO UNTIL
statement

 use program statements within the group to change the value of the
index variable.

This example illustrates a DO WHILE statement:
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DATA TEST;

INPUT X1-X5 Y;

ARRAY T{5) X1-X5;

I=1;

DO WHILE(T{I)<Y);
PUT T(I}= Y=;
I=I+1;

END;

CARDS;

o o~

123453
0246286

More examples of explicitly subscripted arrays are given in “Data Step Applica-
tions.”

Implicitly Subscripted ARRAY Statement
Operating systems: CMS, OS, VM/PC, and VSE

Note: implicit subscripting is an older form of array use that is supported for the
operating systems listed for compatibility. We recommend that you use explicitly
subscripted arrays instead of implicitly subscripted arrays wherever possible.

Implicitly subscripted arrays consist of an array name, an index variable (either
one you supply or a default one), and a list of names (either variable names or
names of other implicitly subscripted arrays). They do not contain an explicit ref-
erence to the number of elements in the array. You refer to an element of the
array by setting the index variable to the number of the element and using the
array name in a subsequent statement. Since you usually want to process more
than one element of an array, implicitly subscripted arrays are often placed within
iterative DO, DO OVER, DO WHILE, or DO UNTIL groups.

The form of the implicitly subscripted ARRAY statement is

ARRAY arrayname [(indexvariable)][$] [length] arrayelements;
You can specify the items below in the implicitly subscripted ARRAY statement:

arrayname
names the array. The array name must be a valid SAS name that is
not the name of a SAS variable in the same DATA step. When the
array name appears in a SAS statement, one of the array elements is
substituted for the array name based on the value of the index
variable, below.

[(indexvariable)] _
gives the name of a variable whose value defines the current
element of the array. All implicitly subscripted arrays use an index
variable even if you do not specify one in the ARRAY statement. If
you do not include an index variable, SAS uses the automatic
variable _I_ as the index variable. The value of the index variable
can range from 1 to the number of elements in the array.

The index variable you specify is included in the SAS data set
unless it is excluded by a DROP or KEEP statement. The automatic
index variable _I_ is not included in the data set.

If the index variable’s value is not an integer, it is truncated to an
integer using the rules of the INT function, described in “SAS
Functions.”

45
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[$] :
tells SAS that the array you are defining is composed of character
elements. The dollar sign ($) is not necessary if the character
variables have been previously defined as character in the step.

[length]
gives a length value to array elements not previously assigned a
length. For example, the statements

DATA A;
INPUT X1 $3. X2 $3.;
ARRAY ITEM(I) § 12 X1-X10;
other SAS statements

define a character array ITEM. The first two elements X1 and X2 have
lengths of 3, defined in the INPUT statement. The other eight
elements of ITEM are given a length of 12 by the length specification
in the ARRAY statement.

arrayelements
names the variables that make up the array. Array elements can be
the names of variables or other implicitly subscripted arrays and must
be either all numeric or all character. You can also use numbered
lists such as X1-X10 and the special variable lists _.NUMERIC_,
_CHARACTER_, and _ALL_ (if all the variables in the data set are
the same type). You cannot use lists of the form X--Y, names of
explicitly subscripted arrays, or explicitly subscripted array element
references. A variable or an implicitly subscripted array can be an
element in more than one implicitly subscripted array.

For example, the statement

ARRAY QUESTION (I) Q1-Q20;

defines an array QUESTION with 20 elements Q1-Q20. Using the
name QUESTION in a subsequent SAS statement refers to the ith
element of QUESTION, where i is the current value of the index

variable I.

The array elements can be listed in any order, and the names of
array elements do not have to be numbered names as in the
example above.

The ARRAY statement

ARRAY QUIZ (NUM) Q10 Q3-Q5 TESTH4;

is a valid array definition. Q10 is the first element of the array QUIZ,
Q3 is the second, Q4 the third, Q5 the fourth, and TEST4 the fifth.
NUM is the index variable. When NUM's value is 1, Q10 is the
variable SAS processes when the array name QUIZ appears in a SAS
statement. , -

Referencing arrays You can use an array name in the following SAS statements:

assignment :
DO WHILE(condition)
DO UNTIL(condition)
IF

INPUT

PUT

SELECT
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You can also use array names in the arguments of SAS functions. However, an
array name in a function is not a substitute for a variable list, since only one ele-
ment of the array is processed in any given execution of the function.

The ARRAY statement defining the array name must appear in a DATA step
before any references to that array. An array definition is only in effect for the
duration of the DATA step. If you want to use the same array in several DATA
steps, you must redefine the elements of the array in each step. Arrays are used
in DATA steps and in several SAS procedures that allow programming (such as
PROC NLIN and, in SAS/ETS software, the COMPUTAB procedure).

To refer to an element of an implicitly subscripted array, set the index variable
to the index of the element you want and then use the array name in a SAS state-
ment. For example, say that you want to print the value of the eleventh element
of the array BIG:

DATA ONE;
INPUT ID X1-X10 Y1-Y10;
ARRAY BIG (I) X1-X10 Y1-Y10;
I=11;
PUT BIG;
CARDS;

data lines

The PUT statement writes the value of Y1, the eleventh element of BIG.

Using implicitly subscripted arrays with DO groups You can process an implic-
itly subscripted array in an iterative DO group, a DO OVER group, a DO WHILE
group, or a DO UNTIL group.

The following example processes an implicitly subscripted array with an itera-
tive DO group:

DATA TEST;
INPUT SCORE1-SCORES;
ARRAY S SCORE1-SCORES;
DO _I_=1TO 5;
$=5%100;
END;
CARDS;
.95 .88 .57 .90 .65
In this example the value of each variable SCORE1-SCORES5 is multiplied by
100.
The index variable of the array must also be the index variable of the iterative
DO statement. You can process more than one array in an iterative DO group.
The DO OVER statement automatically executes the statements in the DO
group for each element of the array unless you specify otherwise. It is equivalent
to the statement

DO I=1 TO K;

where | is the index variable of the array, and K is the number of elements in
the array. The statements in the DO OVER group below change all missing values
in the array BIG to the value zero:

DATA TWO;
INPUT ID X1-X10 Y1-Y10;
ARRAY BIG (I) X1-X10 Y1-Y10;

47
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DO OVER BIG;
IF BIG=. THEN BIG=0;
END;
CARDS;

If the implicit array subscript is out of range (less than 1 or greater than the num-
ber of elements in the array) when the array name appears, the DATA step stops
and SAS prints an error message on the log.

You can process more than one array in a DO OVER group if the arrays have
the same number of elements and the same index variable. For example, consider
this DATA step:

DATA FTOC;
INPUT F1-F100;
ARRAY F F1-F100;
ARRAY C C1-C100;
DO OVER F;
C=(F-32)*5/9;
END;
CARDS;

Each ARRAY statement defines an array with 100 elements. Both arrays use the
automatic index variable _I_. The variables in the INPUT statement make up the
F array, and the elements in the C array receive values in the DO OVER group.
The DO OVER statement here is equivalent to the statement

DO _I_=1 TO 100;

Either array name F or C could appear in the DO OVER statement since both
arrays have the same number of elements and the same index variable.

The following example processes an implicitly subscripted array with a DO
WHILE group:

DATA TEST;
INPUT X1-X5 Y;
ARRAY T X1-X5;
_I=1;
DO WHILE(T<Y);
PUT T= Y=;
_I =1 +1;
END;
CARDS;
1234
0246

o o1~

3
6

Using arrays as elements of other arrays: multidimensional implicit subscripting
Since an implicitly subscripted array can be an element of another implicitly sub-
scripted array, double and higher-level implicit subscripting is possible. For exam-
ple, assume your data values consist of answers from three tests, ten questions
per test. For each student, there are thirty answers. You can use the ARRAY state-
ments in the DATA step below to change missing values to zeros in these thirty
answers: '

DATA THREE;
ARRAY TEST1 (J) T1Q1-T1010;
ARRAY TEST2 (J) T2Q1-T2Q10;
ARRAY TEST3 (J) T3Q1-T3Q10;
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ARRAY ANSWER (K) TEST1-TEST3;
INPUT T1Q1-T1Q010 T2Q1-T2Q10 T3Q1-T3Q10;
DO K=1 TO 3;
DO J=1 TO 10;
IF ANSWER=. THEN ANSWER=0;
END;
END;
CARDS;

The outer DO loop determines which element of ANSWER (array TESTT,
TEST2, or TEST3) is being processed. The inner DO loop determines which ele-
ment in the current array (that is, questions 1 through 10) is being processed.

Notes

1. CMS, OS, VM/PC, and VSE: If arrayname duplicates a function name, the
array is constructed and the function is not available in that DATA step.

2. AOS/VS, PRIMOS, and VMS: You can omit {n}, and you can also enclose
n in brackets or parentheses as follows:

[n]1(n)

(You should use braces or brackets if they are available on your terminal to avoid
possible confusion of array definitions and function calls.)

CMS, OS, VM/PC, and VSE: You must include either n or an asterisk in
an explicitly subscripted ARRAY statement; omitting both of them creates an
implicitly subscripted array. N can range from 1 to 65535. (You can also enclose
n in parentheses; however, using braces avoids possible confusion between array
definitions and function calls.)

3. AOS/VS, PRIMOS, and VMS: To create a multidimensional array, place
the number of elements in each dimension after the array name in the form

in,..

(You can also use brackets or parentheses.) N is required for each dimension of
a multidimensional array.

Reading from right to left, the rightmost dimension represents columns; the
next dimension represents rows; and each position farther left represents a higher
dimension. Thus, the statement

ARRAY X{5,3} SCORE1-SCORE15;

defines a two-dimensional array with five rows and three columns.

SAS places variables into a multidimensional array by filling all rows in order,
beginning at the upper left corner of the array. In this example variable SCORE1
is element X{1,1}; SCORE2 is X{1,2}; SCORE3 is X{1,3}; SCORE4 is X{2,1}; and
SCORET1S5 is X{5,3}. This example places variables into a two-dimensional array:

DATA OVERTIME;
INFORMAT TIME1-TIME20 TIMES.;
INPUT ID TIME1-TIME20;
ARRAY TCHEK({5,4) TIME!1-TIME20;
DOI =1T0S5;
IF INTCK('HOUR',éTCHEK(I, 1}, TCHEK(I, 4})>9 THEN
IF INTCK('HOUR',KTCHEK(I,2),TCHEK(I,3))<=1 THEN
DO;
PUT ID 310 ' IN ' TCHEK{I,1} TIMES5. /
210 'OUT ' TCHEK({I,2) TIME5. /
210 ' IN ' TCHEK({I,3} TIMES. /
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@10 'OUT ' TCHEK(I,4) TIMES. ;
OUTPUT;
END;
END;
CARDS;
129 7:49 11:53 12:01 17:30
8:01 12:00 12:59 17:05
8:00 11:59 13:01 17:05
7:33 10:49 11:50 17:56
8:00 12:00 13:00 17:00
CMS, OS, VM/PC, and VSE: You can nest implicitly subscripted arrays to
achieve the effect of multidimensional implicitly subscripted arrays. See Implicitly
Subscripted ARRAY Statement for more information. Multidimensional explicitly
subscripted arrays will be available in a future release.

4, CMS, OS, VM/PC, and VSE: When n is a number, you can omit arrayele-
ments. In that case, SAS creates variable names by concatenating the array name
and the numbers 1, 2, 3, ... n. If a variable name in the series already exists, SAS
uses that variable instead of creating a new one. When n is an asterisk, you must
include arrayelements. You can also use the names of implicitly subscripted arrays
in the list of array elements; the implicit subscript must contain a valid value when
you use that member of the explicitly subscripted array. The array is still one-
dimensional.

5. CMS, OS, VM/PC, and VSE: You cannot use an explicitly subscripted array
reference as an argument of the LABEL or VNAME routine in the CALL statement.

6. AOS/VS, PRIMOS, and VMS: You can also enclose the subscript in brack-
ets ([ ]), as in

PUT TEST[U4]= TEST[6]=;

CMS, OS, YM/PC, and VSE: You can also enclose the subscript in paren-
theses () as in

PUT TEST(4)= TEST(6)=;

You can use the special array subscript asterisk (*) in an INPUT or PUT state-
ment to refer to all elements of the array. For example, you can write all elements
of array TEST as

PUT TEST[*]=;

You cannot use the asterisk subscript with named input.
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Assignment Statement

Operating systems: All

Assignment statements evaluate an expression and store the result in a variable.
Assignment statements have the form:

variable = expression;
The terms in the assignment have these definitions:

variable names a new variable or an existing variable. Variable
can be a variable name or an array reference. You can
assign values to the special SAS variables FIRST.
byvariable, LAST.byvariable, _ERROR_, and _N_;
however, the SAS System resets _N__ at the beginning
of the DATA step to reflect the number of the current
execution of the DATA step, even if you change _N_
during the DATA step. (See “Introduction to the SAS
Language” for a discussion of SAS variables, and see
the BY statement for a discussion of FIRST. and LAST.
byvariables.)

expression  is one or more variable names, constants, and function
names linked by operators and by parentheses where
appropriate. (See “SAS Expressions” and “SAS
Functions” for more information.)

For example, the statements

DATA ONE;
INPUT A B;
X=A+B;
CARDS ;
data lines
read values of A and B from input lines and create a new variable X that is the
sum of A and B values in each observation. If either A or B is missing, X is missing,
and the SAS System prints a note on the SAS log to warn you. (See “Missing
Values” for details.)
You can modify existing variables by writing assignment statements like this:

A=A+B;

The sum of A and B replaces the original value of A. Note that the variable A
appears on both sides of the statement: the original value of A on the right side
is used in evaluating the expression. The result is stored in the variable A.

Variables in assignment statements If a variable appears for the first time in a
DATA step as the result variable in an assignment statement, it has the same type
(character or numeric) as the result of the expression. If a variable has been
defined as numeric and then used as a result variable in an assignment statement
with a character expression, SAS performs character-to-numeric conversion on
the expression, if possible, and executes the statement. If the conversion is not
possible, SAS issues an error message. See “SAS Expressions” for further discus-
sion.
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If a variable appears for the first time on the right side of an assignment state-
ment, SAS assumes that it is a numeric variable and that its value is missing. A
note is printed on the SAS log that the variable is uninitialized. (A RETAIN state-
ment initializes a variable and can assign it a value, even if the RETAIN statement
appears after the assignment statement. See the RETAIN statement for more infor-
mation.)

The length of a variable appearing for the first time as the result variable in an
assignment statement is the length resulting from the first scanning of the state-
ment unless a LENGTH statement specifies a different length. For character vari-
ables, the LENGTH statement must come before the assignment statement; for
numeric variables, the LENGTH statement can precede or follow the assignment
statement. See the LENGTH statement later in this chapter for more information.

Table 4.1 gives the length of a result variable produced by various types of
expressions when the length is not explicitly set.

Table 4.1 Length Produced by Various Expression

RESULT
VARIABLE RESULT VARIABLE
TYPE EXPRESSION LENGTH EXAMPLE
Numeric Numeric Default numeric LENGTH A U4;
variable length (8 unless other X=A;
wise specified) *X HAS LENGTH
8;
Character Character Length of source LENGTH A $U4;
variable variable X=A;
‘ *X HAS LENGTH
b3
Character Character Length of first * X='ABC';
literal literal encountered X='ABCDE';
*X HAS LENGTH
3;
Character Concatenation  Sum of the lengths LENGTH A $4 B
of variables of all variables $6 C $2;
x=a| |B| |c;
*X HAS LENGTH
12;
Character Concatenation  Sum of the lengths LENGTH A $4;

of variables of variables and first X=Al|'CAT"';
and literal literal encountered X=Al|'CATNIP';
*X HAS
LENGTH 7;

See “SAS Functions” for information on the length of values returned by SAS

functions.

More examples that use assignment statements are given in “DATA Step Appli-

cations.”
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ATTRIB Statement

Operating systems: All

The ATTRIB statement in the DATA step allows you to specify the format, infor-
mat, label, and length of a variable in a single statement.
The form of the ATTRIB statement is

ATTRIB variable [FORMAT=format] [INFORMAT=informat] [LABEL="'label’]
[LENGTH =[$]length];

You can specify the following terms in the ATTRIB statement:

variable
names the variable to receive the attributes.!

FORMAT=format
specifies the format to associate with the preceding variable. The
format can be either a SAS format or a format you have created with
the FORMAT procedure. See the FORMAT statement later in this
chapter for more information on the format attribute, and see “SAS
Informats and Formats” for descriptions of SAS formats.

INFORMAT =informat
specifies the informat to associate with the preceding variable. See
the INFORMAT statement later in this chapter for information on the
informat attribute, and see “SAS Informats and Formats” for
descriptions of informats.

LABEL="label’
specifies a label to be associated with the preceding variable. See
the LABEL statement later in this chapter for information on variable
labels.

LENGTH=[$]length
specifies the length of the preceding variable. If the variable is a
character variable, put a dollar sign ($) in front of the length.

Using the ATTRIB statement in the DATA step permanently associates the attri-
butes with the variables. See the ATTRIB statement in “Statements Used in the
PROC Step” for information on assigning attributes for the current PROC step
only. You can also assign variable attributes with FORMAT, INFORMAT, LABEL,
and LENGTH statements. Any attribute that you have assigned with an ATTRIB
statement can be changed in an individual statement and vice versa.

Here are examples of valid ATTRIB statements:

ATTRIB X LENGTH=$4 LABEL='TEST VARIABLE';
ATTRIB SALEDAY INFORMAT=MMDDYY. FORMAT=WORDDATE.;

Note

1. AOS/VS, PRIMOS, VMS: Variable can also be a list of names or one of
the variable lists described in “Introduction to the SAS Language” except
for-the special lists _NUMERIC_, _CHARACTER_, and _ALL_. You can
also specify several variables with their attributes in succession, as in

ATTRIB variable attributes...;
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BY Statement

Operating systems: All

Introduction

BY Groups

FIRST. and LAST. byvariables
BY Statement with MERGE
BY Statement with UPDATE
BY Statement with SET

Note

Introduction

A BY statement is used in a DATA step to control the operation of a SET, MERGE,
or UPDATE statement and to set up special grouping variables. See “SAS State-
ments Used in the PROC Step” for information on the BY statement in the PROC
step.

The BY statement has the form:

BY [DESCENDING] variable ... [INOTSORTED] ;
where

variable
names each variable by which the data set is sorted. The list of
variables defines the data set’s BY groups.

DESCENDING
specifies that the data set is sorted in descending order by the
variable that immediately follows the word DESCENDING in the BY
statement.

NOTSORTED :
specifies that observations with the same BY values are grouped
together, but the BY values are not necessarily sorted in alphabetical
or numerical order. The NOTSORTED option can appear anywhere
in the BY statement. The option can only be used with a SET
statement which reads a single data set.

For example, the statement
BY DESCENDING X Y;

specifies that the data set is sorted in descending order of the values of X and,
within each X value, in ascending order of Y. The statement

BY DESCENDING X DESCENDING Y;

specifies that the data set is sorted in descending order of the values of both X
and Y.

Suppose data set CLASS contains observations with a variable DAY whose val-
ues are the three-character abbreviation for the day of the week. All the observa-
tions with the same DAY value are grouped together in the data set, but the values
are in calendar order rather than alphabetical order. You can use the statement

BY DAY NOTSORTED;
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with a SET statement to read the CLASS data set.

When you use a BY statement without specifying the NOTSORTED option,
the data set used as input to the step need not have been previously sorted by
the SORT procedure. However, the data set must be in the same order as though
the SORT procedure had been used.

If neither DESCENDING or NOTSORTED is specified, the observations in the
data set must be arranged in ascending order of the BY variables’ values.

BY Groups

These statements:

PROC SORT DATA=DEGREES;
BY STATE CITY MONTH;

produced the SAS data set below using the SORT procedure. The data set
DEGREES is sorted by STATE, CITY within STATE, and MONTH within CITY. The
fourth variable in the data set, DEGDAY, represents winter degree days.

STATE CITYy MONTH DEGDAY
NC CHARLOTTE 1 716
NC CHARLOTTE 2 588
NC CHARLOTTE 3 461
CITY break
NC RALEIGH 1 760
NC RALEIGH 2 638
NC  RALEIGH 3 502
STATE break-CITY break
VA NORFOLK 1 760
VA NORFOLK 2 661
VA NORFOLK 3 532
CITY break
VA RICHMOND 1 853
VA RICHMOND 2 717
VA RICHMOND 3 569

STATE break-CITY break

The BY groups in the data set, from the largest grouping to the smallest, are
represented by different values for STATE, CITY within STATE, and MONTH
within CITY within STATE. In the data set above, NC and VA observations break
the data set into two STATE BY groups; CHARLOTTE and RALEIGH observations
divide the NC observations into CITY BY groups; NORFOLK and RICHMOND
observations divide VA observations into CITY BY groups; and within CITY each
observation, with its different value for MONTH, is itself a MONTH BY group.
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FIRST. and LAST.byvariables

You can process the data set in BY groups if you include a BY statement after
the SET, MERGE, or UPDATE statement in the DATA step.!

When you are processing a data set in BY groups, you may want to identify
which observation is the first or the last in a particular BY group. SAS keeps track
of the first and last observations in all BY groups by creating two variables, FIRST.
byvariable and LAST.byvariable, for each variable in the BY statement. The FIRST.
and LAST.byvariables let you know when you are processing the first or last obser-
vation in a BY group. For example, if you use a BY statement containing variables
STATE, CITY, and MONTH, SAS creates the variables FIRST.STATE, LAST.STATE,
FIRST.CITY, LAST.CITY, FIRST.MONTH, and LAST.MONTH. FIRST.byvariables
and LAST.byvariables are available in the DATA step for use in program state-
ments but are not added to the data set being created. To display the FIRST. and
LAST.byvariables, use a PUT statement.

If an observation is the first in a BY group, then FIRST.byvariable has the value
1. For all observations in the BY group except the first, FIRST.byvariable is 0. If
an observation is the last in a BY group, LAST.byvariable is 1. For all observations
in the BY group except the last, LAST.byvariable is 0.

The data set DEGREES is shown with values of the FIRST. and LAST.byvariables:

FIRST.byvariables LAST.byvariables
STATE CITY MONTH DEGDAY STATE CITY MONTH STATE CITY MONTH
NC CHARLOTTE 1 716 1 1 1 0 0 1
NC CHARLOTTE 2 588 0 0 1 0 0 1
NC CHARLOTTE 3 461 0 0 1 0 1 1
CITY break
NC RALEIGH 1 760 0 1 1 0 0 1
NC RALEIGH 2 638 0 -0 1 0 0 1
NC RALEIGH 3 502 0 0 1 1 1 1
STATE break—CITY break
VA NORFOLK 1 760 1 1 1 0 0 1
VA NORFOLK 2 661 0 0 1 0 0 1
VA NORFOLK 3 532 0 0 1 0 1 1
CITY break
VA RICHMOND 1 853 0 1 1 0 0 1
VA RICHMOND 2 717 0 0 1 0 0 1
VA RICHMOND 3 569 0 0 1 1 1 1

STATE break-—CITY break

Notice that each MONTH BY group consists of 1 observation. Thus, FIRST.
MONTH and LAST.MONTH are both 1 in each observation. Notice also that
when the FIRST.byvariable is 1 for a particular variable, the FIRST.byvariable is
also 1 for all variables following it in the BY statement. Thus, when FIRST.STATE
is 1 for an observation, FIRST.CITY and FIRST.MONTH are also 1 for that observa-
tion. The same is true for LAST.byvariables.
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For example, the data set below is sorted by WEEK and by DAY within WEEK.
Notice the values of the FIRST. variables:

OBS WEEK DAY FIRST.WEEK FIRST.DAY
1 1 MONDAY 1 1

2 1 TUESDAY 1

3 1 TUESDAY 0 0

4 2 TUESDAY 1 1

5 2 TUESDAY 0 0

6 2 WEDNESDAY 0 1

Although in observation 4, the DAY value is not the first with the value
"TUESDAY’, it is the first value of TUESDAY within WEEK=2. That is, since FIRST.
WEEK is 1, FIRST.DAY is 1.

BY Statement with MERGE

When a BY statement is used in a DATA step with a MERGE statement, the data
sets listed in the MERGE statement are joined by matching values of the variables
listed in the BY statement. FIRST. and LAST.byvariables are created for each vari-
able listed in the BY statement. See the MERGE Statement for more information.

The statements below perform a match-merge, matching on STATE, and CITY
within STATE. SAS data sets YR84 and YR85 have been previously sorted by
STATE and CITY using the SORT procedure. The LAST.CITY variable is used in
the IF statement, and the last observation in each CITY BY group is output to data
set SINGLE. All observations are then output to data set NEW:

DATA NEW SINGLE;
MERGE YR84 YR85;
BY STATE CITY;
IF LAST.CITY THEN OUTPUT SINGLE;
OUTPUT NEW;

The NOTSORTED option cannot be used in a BY statement in a DATA step
with the MERGE statement; the DESCENDING option can be used if the observa-
tions being merged are sorted in descending order of the variables mentioned
in the BY statement.

See the MERGE Statement description for more information.

BY Statement with UPDATE

A BY statement must appear in a DATA step with an UPDATE statement to iden-

tify the matching variable or variables to be used in the update. See the UPDATE

Statement later in this chapter for more information. FIRST. and LAST.byvariables

are created, and the NOTSORTED option cannot be used. “DATA Step Applica-

tions” contains more examples using a BY statement in update applications.
See the UPDATE Statement description for more information.

BY Statement with SET

When a BY statement is used in a DATA step that includes a SET statement with
one data set name, the data set being read is processed just as though a BY state-
ment were not included. The difference is that the BY statement causes FIRST.
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and LAST.byvariables to be created and produces an error message if the data
set is not sorted (and the NOTSORTED option is not present).

For example, the DATA step below creates a SAS data set named SUBSET,
which includes only the first observation in each STATE BY group from data set
DEGREES:

DATA SUBSET;
SET DEGREES;
BY STATE;
IF FIRST.STATE;

Only STATE, the primary BY group, is used in the BY statement since onIy the
FIRST.STATE variable is needed.

When a BY statement is used in a DATA step with a SET statement, both the
NOTSORTED and DESCENDING options can be used.

See the SET Statement description for more information.

Note

1. AOS/VS, PRIMOS, and VMS: the BY statement must follow the SET,
MERGE, or UPDATE statement.
CMS, OS, VM/PC, and VSE: the BY statement can follow or precede the
SET, MERGE, or UPDATE statement.
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CALL Statement

Operating systems: All

The purpose of the CALL statement in the DATA step is to invoke or call a routine.
The routine is called each time the CALL statement is executed.
The form of the CALL statement is

CALL routine(parameter, ...);

where

routine

parameter

Routines that can

external

LABEL

randomnumber-
function

names the routine you want to call. Individual routines
are described below.

is a piece of information, usually a SAS variable name,
to be passed to the routine.

be used with the CALL statement include:

names a user-written routine. For information on how
to write a call routine, see the SAS Programmer’s
Guide.

Operating systems: CMS, OS, VM/PC, and VSE

returns the label of a variable. The form of the LABEL
routine is

CALL LABEL(variable1,variable2);

The LABEL routine assigns the label of the variable
specified as variable1 to the character variable specified
as variable2. If variable1 does not have a label, the
variable name is assigned as the value of variable2.
Since a variable label can be up to forty characters
long, the length of variable2 should be at least forty
characters to avoid truncating any variable labels. Do
not use explicitly subscripted array references as
arguments of the LABEL routine.

For example, the statements

DATA ONE;
LENGTH X $40;
X='';
SCORE=23;

LABEL SCORE='PRE-TEST SCORE';
CALL LABEL(SCORE,X);
RUN;
assign X the value PRE-TEST SCORE.
Operating systems: CMS, OS, VM/PC, and VSE

specifies one of the following SAS random number
functions:
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SYMPUT

VNAME

RANBIN RANPOI
RANCAU RANTBL
RANEXP RANTRI

RANGAM  RANUNI
RANNOR

See “SAS Functions” for a description of these
functions.

Operating systems: All

specifies the SYMPUT function, which assigns a value
from the DATA step to a macro variable. The SYMPUT
function is discussed in “SAS Functions” and “SAS
Macro Language.”

Operating systems: CMS, OS, VM/PC, and VSE

assigns the name of a variable as the value of another
variable. The form of the VNAME routine is

CALL VNAME(variable1,variable2);

where variable1 and variable2 are names of SAS
variables. The VNAME routine assigns the name of
variable1 as the value of variable2. Since a SAS variable
name can contain up to eight characters, the length of
variable2 should be at least 8. Do not use explicitly
subscripted array references as arguments of the
VNAME routine.

The following example illustrates the VNAME
routine: '

DATA B;
LENGTH NNN $8;
NNN="' ';

SALARY=1500;
CALL VNAME(SALARY NNN);

The value of variable NNN is SALARY.
Operating systems: CMS, OS, VM/PC, and VSE



SAS Statements Used in the DATA Step

CARDS and CARDS4 Statements

Operating systems: All

If you are entering your data in the job stream with your SAS program, the CARDS
statement comes before the data lines to signal to the SAS System that the data
follow." The form of the CARDS statement is

CARDS;

data lines
If you use a CARDS statement, it must be the last statement in your DATA step,
and it must be followed immediately by data lines. Data lines following a CARDS
statement have a maximum length of 80 columns.

SAS recognizes the end of the data lines when it sees a semicolon. The first
line after the last data line should be either a null statement (a line containing
a single semicolon) or another SAS statement ending with a semicolon on the
same line:

CARDS ;
data lines
You must use an INPUT statement to read values from data lines following a
CARDS statement. For example,

DATA ENTRIES;
INPUT X Y;
CARDS;
data lines
The CARDS statement is for data lines entered following a DATA step (also
called in-stream data); if your input lines are on disk or tape, use instead the
INFILE statement described later in this chapter.
You can use INFILE statement options in reading data following a CARDS state-

ment by using an INFILE statement with a fileref of CARDS together with a CARDS
statement. For example,

DATA TEMP:
INFILE CARDS MISSOVER;
INPUT X Y Z;
CARDS;

110 100

2 20

3 30 300

r

Only one CARDS statement can be used in a DATA step. If you want to enter
two sets of data, either use two DATA steps or two INFILE statements, one for
each set of data. (See the INFILE statement for an example.)

Since a semicolon signals the end of the data lines to SAS, if the data lines fol-
lowing the CARDS statement happen to contain semicolons, you must substitute
the CARDS4 statement for the CARDS statement. The form of the CARDS4 state-
ment is
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CARDS4;
data lines
P
After the last data line, put a line consisting of four semicolons in columns 1-4
to signal the end of the data. For example,

DATA _NULL_;
INPUT NUMBER CITATION & $50.;
FILE PRINT;
PUT NUMBER a3 CITATION;
CARDSA4;
1 SMITH, 1982 |
2 ALLEN ET AL., 1975; BRADY, 1983
3 BROWN, 1980; LEWIS, 1974; WILLIAMS, 1972
rer

another DATA or PROC statement

Note

1. AOS/VS, PRIMOS, and VMS: You cannot use a statement label on a

CARDS or CARDS4 statement.
CMS, OS, VM/PC, and VSE: You can use a statement label on a CARDS

or CARDS4 statement.
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DATA Statement

Operating systems: All

Introduction

Choosing a Data Set Name in the DATA Statement
Default data set name
One-word data set name
Two-word data set name

Using Special SAS Data Set Names
Data set name _NULL__
Data set name _LAST_

Using More Than One Data Set Name
Subsets of observations
Subsets of variables

Notes

Introduction

The DATA statement begins a DATA step and provides a name for the SAS data
set or data sets being created. SAS data sets are described in detail in “SAS Files.”
The form of the DATA statement is

DATA [[SASdataset[(dsoptions)]]...];

The terms.in the DATA statement are described below:

SASdataset

names one or more SAS data sets being created in the DATA step.
SAS data set names must conform to the rules for SAS names as well
as to the file naming rules for your operating system. See
“Introduction to the SAS Language” for a description of SAS names,
and see the SAS companion for your operating system for your
system’s file naming rules. 1

The data set name given in the DATA statement may be a one-
word name (for example, FITNESS), a two-word name (for example,
OUT.FITNESS), or one of the special SAS names _NULL_, _DATA_,
or _LAST_.

A DATA statement may name one data set:

DATA FITNESS;
DATA OUT.FITNESS;
DATA _NULL_;

or more than one:

DATA YEAR! YEAR2 YEAR3;
DATA MALES FEMALES;
DATA LIBRARY.TOTAL ERRORS;

You may omit the data set name entirely:

DATA;
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Then the SAS System names the data set using the DATAn
convention (see below). “SAS Files” gives more information on
naming SAS data sets.

(dsoptions)

gives the SAS System more information about the data set being
created. Data set options in parentheses follow the name of the data
set in the DATA statement to which they apply.

For example, LABEL= allows you to specify a label of up to forty
characters for the data set. To give the FITNESS data set the label
HEALTH CLUB DATA, use the statement:

DATA FITNESS (LABEL='HEALTH CLUB DATA');

The use of these options is not confined to the DATA statement. Data set
options can be associated with a data set name where it occurs in other SAS state-
ments (except the OUTPUT statement in the DATA step).

Options most commonly used in the DATA statement are summarized below.
Data set options in this list that do not apply under a particular operating system
are accepted but ignored under that operating system.

DROP=

GEN=

KEEP=

LABEL=

PROTECT=

READ=

RENAME=

TYPE=

lists the variables not to be included in the data set.
Operating systems: All

specifies the number of generations of history
information that are stored with the data set.

Operating systems: CMS, OS, VM/PC, VSE
lists the variables to be included in the data set.
Operating systems: All

provides the data set with a label that is printed along
with the name in the output of the CONTENTS
procedure.

Operating systems: All

specifies a write-only password for the data set. The
password should be a valid SAS name.

Operating systems: CMS, OS, VM/PC, VSE

specifies a read-and-write password for the data set.
The password should be a valid SAS name.

Operating systems: CMS, OS, VM/PC, VSE
changes variable names.
Operating systems: All

specifies the data set’s type. Use TYPE= only when
the data set contains specially structured data such as a
covariance matrix.

Operating systems: All

Refer to “SAS Files” for a complete description of these and other data set
options as well as further discussion of the naming conventions mentioned below.
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Choosing a Data Set Name in the DATA Statement

You should name each SAS data set in a SAS program that creates several data
sets. Although some SAS users omit the data set name for very simple SAS jobs,
you can keep track of your data sets more easily if you give each of them a unique
name.

You must include a two-word data set name when you are storing your SAS
data set on disk or tape for use in a future SAS job. (The only exception is when
you specify the USER= option; see “SAS Files” for discussion.)

Default data set name If you omit a data set name from the DATA statement
as shown below:

DATA;

SAS still creates a data set. The data set is named automatically: the first such
data set created in a job is called DATAT1, the second is called DATA2, and so
on through the job. This is called the DATAn naming convention and is equivalent
to specifying:

DATA _DATA ;

where _DATA_ is a special SAS variable indicating that SAS is to use DATAT1,
DATAZ2, and so on.

One-word data set name All SAS data set names have two parts separated by
a period. The first part (called the first-level name or libref) identifies the location
where the data set is stored; the second part (the second-level name) identifies
the particular data set. Unless you plan to store your SAS data set on disk or tape,
you can give your data set a one-word name. For example, to begin creating a
SAS data set named FITNESS, you use the statement

DATA FITNESS;

When you give a one-word name like FITNESS, SAS uses that name as the sec-
ond part of the data set name and uses WORK (or the libref specified by the
USER= option) as the first part. SAS notes and messages refer to the data set as
WORK.FITNESS.

When the first-level name is WORK, the data set is temporary; it is only avail-
able during the current job or session.

Two-word data set name Use a two-word data set name if you want to store
your SAS data set on disk or tape. For example,

DATA OUT.FITNESS;

creates a SAS data set named FITNESS in the location on disk or tape referenced
by the libref OUT. See “SAS Files” for details on librefs.

If you have used a two-word data set name in the DATA step to create a data
set, you must continue to use the two-word name if you refer to the data set later
in your SAS job.2 For example, if you use OUT.FITNESS as shown above to create
a SAS data set on disk or tape and you want to refer to the data set in a SET state-
ment later in the job,-use the statement

SET OUT.FITNESS;
If you use the statement

SET FITNESS;
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SAS looks for WORK.FITNESS since it always attaches the name WORK to one-
word names.

Using Special SAS Data Set Names

Data set name _NULL_ You can give the special SAS data set name _NULL_
in the DATA statement whenever you want to execute the statements in a DATA
step but do not want to create a SAS data set. For example, if you are using a
DATA step to print a report with PUT statements based on the values contained
in a SAS data set, you probably do not want to create another SAS data set con-
taining the same data. Using _NULL_ means that SAS goes through the DATA
step just as if it is creating a data set, but it does not write any observations; thus,
the DATA step uses fewer computer resources.

Data set name _LAST_ _LAST_ refers to the name of the most recently created
SAS data set. If a DATA statement includes the name _LAST_, the data set created
has the same name as the most recently created data set and replaces the earlier
data set.

Using More Than One Data Set Name

Subsets of observations When you are creating several data sets in one DATA
step and want each data set to include a subset of the observations that the DATA
step is processing, you can use the OUTPUT statement to add the appropriate
observations to each data set. For example, you may use these statements:

DATA YEAR82 YEAR83 YEARSA;
INPUT YEAR X1-X20;
IF YEAR=1982 THEN OUTPUT YEAR82;
ELSE IF YEAR=1983 THEN OUTPUT YEARS3;
ELSE IF YEAR=1984 THEN OUTPUT YEARS4Y;
CARDS;
data lines
The YEARS82 data set contains only those observations where the YEAR value
is 1982; the YEAR83 data set contains only those observations where the YEAR
value is 1983; the YEAR84 data set contains only those observations with YEAR=
1984. Observations with any other year values are not written to any data set.

Subsets of variables When you want to create several data sets containing dif-
ferent groups of variables, you can use the KEEP= or DROP= data set options
after each data set name in the DATA statement.

For example, say that you want the data set YEAR82 to include, in addition to
the variable YEAR, variables X1-X5; data set YEAR83 to include YEAR and X6-X20;
and data set YEAR84 to include YEAR and all of the variables X1-X20 except X13:

DATA YEARS82(KEEP=YEAR X1-X5)
YEARS 3 (KEEP=YEAR X6-X20)
YEARS 4 (DROP=X13) ;

You can use either the KEEP= or DROP= option. The advantage of DROP=
is that you can write a shorter list when you are dropping fewer variables than
you are keeping.

Notes

1. CMS, VM/PC, VMS: A SAS data set name cannot contain an underscore;
however, the special SAS names _DATA_, _NULL_, and _LAST_ are available.
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OS: A SAS data set name can contain an underscore, although the OS rules

for OS data set names do not allow an underscore.
2. AOS/VS, PRIMOS, VMS: You can continue to refer to the data set with
a one-word name if you have included the libref for the data set in a LIBSEARCH
statement or if you have specified its libref as the value of the USER= option.
CMS, OS, VM/PC, VSE: You can continue to refer to the data set with a
one-word name if you have specified its libref as the value of the USER= option.
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DELETE Statement

Operating systems: All

A DELETE statement tells the SAS System to stop processing the current observa- ’
tion. The observation is not automatically written to any data set being created,
and the SAS System returns to the beginning of the DATA step for another execu-
tion.

The DELETE statement has the form:

DELETE;
Here is an example:

DATA JRHIGH;
INPUT SSN 1-9 GRADE 10 PRETEST1 14-16 PRETEST2 18-20;
IF GRADE<7 THEN DELETE;
TOTAL=PRETEST 1+PRETEST2;
CARDS ;
data lines

In this example, observations with a GRADE value less than 7 are not added
to the SAS data set JRHIGH. The assignment statement is not executed for those
observations.

When a DELETE statement is executed, SAS immediately stops executing pro-
gram statements for the current observation. SAS returns to the statement follow-
ing the DATA statement and begins executing the statements that follow. The
DELETE statement is usually used as the THEN clause in an IF statement or as
part of a conditionally executed DO group. If DELETE is executed for every obser-
vation, the new data set will have no observations.

In general, use the DELETE statement when it is easier to specify a condition
for excluding observations from the data set. Use the subsetting IF statement (dis-
cussed later in this chapter) when it is easier to specify a condition for including
observations.
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DO Statement

Operating systems: See individual statements

Introduction
Simple DO Statement
Iterative DO Statement
Array processing with the iterative DO statement
DO OVER Statement
DO WHILE Statement
DO UNTIL Statement
Note

Introduction

The DO statement specifies that the statements following the DO are to be exe-
cuted as a unit until a matching END statement appears. The statements between
the DO and the END statements are called a DO group. Any number of DO
groups can be nested. The SAS System has several forms of the DO statement:

DO;
iterative DO;
DO OVER;
DO WHILE;

DO UNTIL:

The number of times the DO group is executed depends on the form used.

Simple DO Statement
Operating systems: All

The form of a simple DO statement is

DO;
more SAS statements
END;

A simple DO statement is often used within IF-THEN/ELSE statements to desig-
nate a group of statements to be executed depending on whether the IF condition
is true or false.

For example, the statements

IF X>5 THEN DO;
Y=X*10;
PUT X= Y=;
END;
I1=X+3;

specify that the statements between DO and the END (the DO group) are to be
performed only if X is greater than 5. If X is less than or equal to 5, statements
in the DO group are skipped and the next statement executed is the assignment
statement.

The statements
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IF X>5 THEN Y=X*10;
IF X>5 THEN PUT X= Y=;
Z2=X+3;

produce the same result, but the program is less efficient because the IF expres-
sion is evaluated twice.

Iterative DO Statement
Operating systems: All

Iterative execution of a DO group can be specified by using an index variable
in the DO statement. The iterative DO statement causes the statements between
the DO and the END to be executed repetitively based on the value of the index
variable. The form of the iterative DO statement is

DO indexvariable =start [TO stop [BY increment][WHILE | UNTIL(expression)]]...;
SAS statements -
END;

You can use these terms in the iterative DO statement:

indexvariable
names a variable whose value governs execution of the DO group.
After the final execution of the DO group, the value of the index
variable is

start + increment*(INT((stop-start)/increment)+1)

Unless dropped, the index variable is included in the data set
being created.

start
stop
specify numbers or expressions that yield numbers to control the
number of times the statements between DO and END are executed..
The DO group is executed first with indexvariable equal to start.
When both start and stop are present, execution continues (based
on increment’s value) until indexvariable is greater than stop. When
only start is present, execution continues (based on increment’s
value) until a statement directs execution out of the loop. If neither
stop nor increment is specified, the group executes once. Values of
start and stop are evaluated prior to the first execution of the loop.
- For example, each of these DO groups is executed ten times:

DO I=1 TO 10;
SAS statements
END;
DO I=1 BY 1;
SAS statements
IF I=10 THEN GO TO F;
END:

F:PUT 'FINISHED';

You can also replace start and stop with a series of values
separated by commas. The values can be numeric or character. For
example:
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DO COUNT=2,3,5,7,11,13,17;
executes the DO group for COUNT=2,3,5,7,11,13,17. The statement
DO MONTH='JAN', 'FEB', 'MAR';

executes the DO group three times, once for each value JAN, FEB,
and MAR of the index variable MONTH. See “DATA Step
Applications” for an example of a DO group with a character index
variable.

increment
specifies a number or an expression that yields a number to control
incrementing of the value of indexvariable. The value of increment is
evaluated prior to the execution of the loop. For example,

DO COUNT=2 TO 8 BY 2;

causes the DO group to be executed for COUNT=2,4,6,8. The
value of COUNT after the final execution of the DO group is 10.

If no increment is specified, the index variable is incremented by
1. If increment is positive, then start must be the lower bound and
stop, if present, must be the upper bound for the loop. If increment
is negative, then start must be the upper bound and stop, if present,
must be the lower bound for the loop.

expression
is any expression. The rules for using a WHILE or UNTIL clause are
the same as for the DO WHILE and DO UNTIL statements described
later in this section. For example,

DO I=1 TO 10 WHILE(X<Y);
DO I=2 TO 20 BY 2 UNTIL((X/3)>Y);
DO I=10 TO 0 BY -1 WHILE(MONTH='JAN');

A number of clauses separated by commas can be included in the statement.!
For example, the statement

DO COUNT=2 TO 8 BY 2,11,13 TO 16;

causes the DO group to be executed for the following values of COUNT: 2,4,6,8,
11,13,14,15, and 16.

Here are some other examples of valid iterative DO statements:

DO I=5;

DO I=1 TO N;

DO I=N TO 1 BY -1;

DO I=K+1 TO N-1;

DO I=1 TO K-1, K+1 TO N;

Do 1=2,3,5,7,11,13,17;

Do I1=.1 TO .9 BY .1, 1 TO 10 BY 1, 20 TO 100 BY 10;
DO I='SATURDAY', 'SUNDAY';

DO I='01JAN85'D,'25FEB85'D, ' 18APR85'D;

The values of start, stop, and increment are evaluated before the statements
in the DO group are executed. Any changes to the upper bound or increment
made within the DO group do not affect the number of iterations. For example,
consider this DATA step:

DATA ITERATE!;
INPUT X;
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STOP=10;
DO I=1 TO STOP;
*ALWAYS 10 ITERATIONS;
Y=X*NORMAL(0);
OUTPUT;
*CHANGING VALUE OF STOP DOES NOT STOP EXECUTION OF GROUP;
IF Y>25 THEN STOP=I;
END;
CARDS;

Setting STOP to the current value of | does not stop execution of the DO loop.
You can, however, change the value of the index variable. Thus, you can stop
execution of the loop either by setting | to STOP’s value or by using a GO TO
statement to jump to a statement outside the loop. For example,

DATA ITERATE2;

INPUT X;

STOP=10;

DO I=1 TO STOP;
*NUMBER OF ITERATIONS RANGES FROM 1 TO 10;
Y=X*NORMAL(0);
OUTPUT;
*EITHER STATEMENT STOPS EXECUTION OF GROUP WHEN Y>25;
[IF Y>25 THEN I=STOP;] or[IF Y>25 THEN GO TO OUT;]
END;

[OUT:;]

CARDS;

Consider these statements:

DATA CREATEX;

INPUT X Y Z;

IF X=. THEN DO K=1 TO 25;
X=UNIFORM(0)*100;
OUTPUT;

END;

CARDS ;

Each time X is missing, 25 observations are output, each with the values of Y
and Z from the current data line and with randomly generated values of X. Each
time the value of X is not missing, no observation is output. '

Array processing with the iterative DO statement You can use an iterative DO
statement to execute the statements in a DO group for some or all of the variables
in an array. The array can have an explicit or an implicit subscript.

To process an array in.an iterative DO group, create an iterative DO statement
in which start and stop are the beginning and ending element numbers of the
array you want to process. Within the DO group, refer to elements of the array
by their index value. Each of the following examples recodes the value 99 to 100
for any of the variables D1 through D7 that have a value of 99:

*USING EXPLICITLY SUBSCRIPTED ARRAY STATEMENT;
*OPERATING SYSTEMS: ALL;
ARRAY DAYS(7) D1-D7;
DO I=1 TO 7;
IF DAYS{I}=99 THEN DAYS{I}=100;
END;

r
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*USING IMPLICITLY SUBSCRIPTED ARRAY STATEMENT;
*OPERATING SYSTEMS: CMS, OS, VM/PC, VSE;
ARRAY DAYS(INDX) D1-D7;
DO INDX=1 TO 7;

IF DAYS=99 THEN DAYS=100;

END;

'

See the ARRAY Statement earlier in this chapter for more information.

DO OVER Statement
Operating systems: CMS, OS, VM/PC, and VSE

You can execute the statements in a DO group for the elements in an implicitly
subscripted array with the DO OVER statement.
The form of the DO OVER statement is

DO OVER arrayname;
SAS statements;
END;

where

arrayname
specifies an array that has been previously defined in an implicitly
subscripted ARRAY statement (see the description of the ARRAY
Statement earlier in this chapter for details).

The DO OVER statement automatically executes the statements in the DO
group for each element of the array unless you specify otherwise. It is equivalent
to the statement

DO I=1 TO K;

where | is the index variable of the array, and K is the number of elements in
the array.
For example, in this DATA step:,

DATA TEST;
INPUT SCORE1-SCORES;
ARRAY S SCORE1-SCORES;
DO OVER §;
$=5%100;
END;
CARDS;
.95 .88 .57 .90 .65
the DO OVER statement causes the values of SCORE1 through SCORES5 to be
multiplied by 100.
See the ARRAY Statement earlier in this chapter for more information.

DO WHILE Statement
Operating systems: All
You can execute the statements in a DO group repetitively while a condition

holds using the DO WHILE statement. The form of the DO WHILE statement
is

DO WHILE(expression);
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where

expression
is any expression (see “SAS Expressions” for details). The expression
is evaluated at the top of the loop before the statements in the DO
group are executed. If the expression is true, the DO group is
executed.

These statements repeat the loop as long as N is less than 5. There are 5 itera-
tions in all (0, 1, 2, 3, 4):

N=0;
DO WHILE(N LT 5);
PUT N=;
N+1;
END;

’

See “Data Step Applications” and the ARRAY Statement for more examples.

DO UNTIL Statement
Operating systems: All

The DO UNTIL statement, like the DO WHILE statement, executes the state-
ments in a DO loop conditionally. The DO UNTIL evaluates the condition at the
bottom of the loop rather than at the top (as does DO WHILE). Thus, the state-
ments between DO and END are always executed at least one time. The form
of the DO UNTIL statement is

DO UNTIL(expression);
where

expression
is any expression (see “SAS Expressions” for details). The expression
is evaluated at the bottom of the loop after the statements in the
DO group have been executed. If the expression is true, the DO
group is not executed again. The DO group is always executed at
least once.

These statements repeat the loop until N is greater than or equal to 5. There
are 5 iterations in all (0, 1, 2, 3, 4):

N=0;
DO UNTIL(N>=5);
PUT N=;
N+1;
END;

’

See “Data Step Applications” for additional DO UNTIL examples.

Note

1. AOS/VS, PRIMOS, and VMS: In an iterative DO statement with more than
one clause, all clauses are evaluated before the execution of the DO statement.
A WHILE or UNTIL specification affects only the clause in which it is located and
can be in any clause except the first.

CMS, OS, VM/PC, and VSE: In an iterative DO statement with more than
one clause, each clause is evaluated prior to the execution of that clause. A
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WHILE or UNTIL specification affects all clauses and must be the last clause in
the statement.
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DROP Statement

Operating systems: All

You can use the DROP statement in a DATA step to specify variables that are
not to be included in the SAS data set or sets being created. A DROP statement
in a DATA step applies to all the SAS data sets being created in the step. To drop
variables selectively when multiple data sets are being created, use the DROP=
data set option with each data set name. (See “SAS Files” for more information
about data set options.)

Although variables appearing in a DROP statement are not included in any SAS
data set being created, these variables can be used in program statements. The
DROP statement can appear anywhere in the DATA step with the same effect
since it is not an executable statement.

The form of the DROP statement is

DROP variables;
where

variables  specifies the variables you want omitted from the data
set(s) being created. Any form of variable list may be
used (see “Introduction to the SAS Language” for
details). Do not abbreviate the variable names.

Here is an example:

DATA PARTS;
INPUT NAME § PARTA PARTB;
TEST=PARTA+PARTB;
DROP PARTA PARTB;
CARDS;
data lines

The variable TEST is computed for each observation by adding the values of
PARTA and PARTB. The DROP statement tells the SAS System not to include the
variables PARTA and PARTB in the new data set.

The effect of the DROP statement is the reverse of the KEEP statement’s effect.
To save writing, the DROP statement is preferred if fewer variables are being
dropped than kept. Do not use both DROP and KEEP statements in the same
DATA step.

When both RENAME and DROP statements are used in a DATA step, the
DROP statement is applied first. This means that the old name should be used
in the DROP statement.

Note: in Version 5, the DROP statement is available only in the DATA step.
To exclude variables from a PROC step, use the DROP= data set option.
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END Statement

Operating systems: All

The END statement is the last of the SAS statements that make up a DO group
or a SELECT group. The form of the END statement is

END;

An END statement must end every DO group and SELECT group in your SAS
job. For example, a simple DO group and a simple SELECT group are shown
below:

DO;

more SAS statements
END:

’

SELECT(expression);
WHEN(expression) SAS statement;
OTHERWISE SAS statement;

END:

r

See the DO statement and SELECT statement descriptions elsewhere in this
chapter for examples using END.
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ERROR Statement

Operating systems: CMS, OS, VM/PC, and VSE

You can use the ERROR statement to identify data lines whose values meet the

condition you have specified as an error. When an ERROR statement is executed,

the SAS System sets the automatic variable _ERROR_ to 1 and, optionally, prints

on the SAS log a message you specify. The action of the ERROR statement is

equivalent to an assignment statement setting _ERROR_ to 1, a FILE LOG state-

ment, and (if you specify a message) a PUT statement including a quoted string.
The form of the ERROR statement is

ERROR [message];
where

message can include character literals, variable names, formats,
and pointer controls just like those described in the
PUT statement description later in this chapter.

When the value of _ERROR_ is 1, SAS writes the data lines corresponding to
the current observation on the SAS log.
For example, these statements:

DATA CHECK;
INPUT TYPE § AGE;
FILE OUT;
PUT TYPE 1-5 AGE 6-7;
IF TYPE='TEEN' & AGE>19 THEN
ERROR 'TYPE AND AGE DON''T MATCH ' AGE=;
CARDS ;
ADULT 30
TEEN 25
TEEN 14

'

are equivalent to the statements:

DATA CHECK;
INPUT TYPE § AGE;
FILE OUT;
PUT TYPE 1-5 AGE 6-7;
IF TYPE='TEEN' § AGE>19 THEN DO;
FILE LOG;
PUT 'TYPE AND AGE DON''T MATCH ' AGE=;
_ERROR_=1;
END;
CARDS;
ADULT 30
TEEN 25
TEEN 14

.
1
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Output 4.1 ERROR Statement: Setting Current File to Log and Printing
Message

1 SAS(R) LOG 0S SAS 5.XX MVS/XA JOB ERROR STEP SASTEST

NOTE: COPYRIGHT (C) 1985 SAS INSTITUTE INC., CARY, N.C. 27511, U.S.A.
NOTE: THE JOB ERROR HAS BEEN RUN UNDER RELEASE 5.XX OF SAS

AT SAS INSTITUTE INC. ( ) (XXXXXXXX).
OTE: THE INITIALIZATION PHASE USED 0.75 SECONDS.
DATA CHECK;
INPUT TYPE § AGE;
FILE OUT;

PUT TYPE 1-5 AGE 6-7;
IF TYPE='TEEN' & AGE>19 THEN

ERROR 'TYPE AND AGE DON''T MATCH ' AGE=;
CARDS;

NoOUNE W =2

NOTE: FILE OUT(E1) IS:
DSNAME=XXXXXX.XXXX.XXXXXX(XX)
UNIT=DISK,VOL=SER=XXXXXX DISP=OLD,
DCB=(BLKSIZE=141, LRECL=137 RECFM=VBA)

TYPE AND AGE DON'T MATCH AGE=25

RULE: SRR RSV USSR UU AOSO  RUOU SRR OSSP SRR PRSIt PRSP |

9 TEEN 25
TYPE=TEEN AGE=25 _ERROR =1 _N_=2
NOTE: 3 LINES WERE WRITTEN TO FILE XXX(XX).
THE MINIMUM LINE LENGTH IS 8.
THE MAXIMUM LINE LENGTH IS 8.
NOTE: DATA SET WORK.CHECK HAS 3 OBSERVATIONS AND 2 VARIABLES. 953 OBS/TRK.
NOTE: THE DATA STATEMENT USED 0.99 SECONDS AND 376K.

1" ;
NOTE: SAS USED 376K MEMORY.

NOTE: SAS INSTITUTE INC.
SAS CIRCLE
PO BOX 8000
CARY, N.C. 27511-8000
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FILE Statement

Operating systems: All

Introduction
Types of files the SAS System can write

Specifications
When multiple FILE statements specify the same output file
Print files and non-print files

Notes

Introduction

The FILE statement specifies the current output file. The current output file is an
external file specified by the most recently executed FILE statement. PUT state-
ments write to the current output file or to the SAS log if no FILE statement is
specified. ‘

FILE statement options allow you to control how the output file is written. You
can use FILE statement options to

« define variables that keep track of the current line and column pointer
location

« specify headings to be printed at the beginning of each new output page

« control what happens when a PUT statement attempts to write beyond
the current record length.

More than one FILE statement can be used in a DATA step. The FILE statement
is executable and therefore can be used in conditional (IF-THEN) processing.

When you use the FILE statement, you may also need to use other related state-
ments, such as PUT, RETURN, and FILENAME. The PUT statement builds and
directs output lines to the external file named in the most recently executed FILE
statement. An understanding of the RETURN statement is required if you use the
HEADER= option with the FILE statement. PUT and RETURN statements are
described later in this chapter. You may also need to understand how the
FILENAME statement is used with the FILE statement to define external files. The
FILENAME statement is described in the chapter “SAS Statements Used Any-
where.”

Types of files the SAS System can write Generally, the SAS System can write
the same types of files that it can read. (See the INFILE statement description for
the types of files the SAS System can read.)

Specifications
The form of the FILE statement is

FILE fileref[(membername)] [typeoption options];
where

fileref
refers to the external file to which PUT statements write output lines.
In most cases you must associate fileref with the name of this
external file; that is, you must define the file to which output lines
are written. Methods for defining files are described in the appendix
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“Operating System Notes.”
The following three special filerefs refer to output files that are
automatically defined when you invoke the SAS System:

PRINT
writes the lines produced by PUT statements on the standard
SAS print file along with output produced by SAS procedures.
When PRINT is the fileref, the SAS System uses carriage
control characters and writes the lines with characteristics
given below in the section entitled Print files and non-print
files.

Operating systems: All

PUNCH
punches the lines produced by PUT statements on the
standard SAS punch file (which is usually directed to cards).
Use this fileref in operating environments that support card or
card-image output.

Operating systems: CMS, OS, VM/PC, and VSE

LOG
writes the lines produced by PUT statements on the SAS log.
Since output lines are by default written to the SAS log, a FILE
LOG statement is needed only to restore the default action or
to specify additional FILE statement options.

At the beginning of each execution of a DATA step, SAS
sets the fileref to LOG. Thus, the first PUT statement in the
following DATA step always writes a line on the SAS log; the
second PUT statement writes a line to the PRINT file:

DATA _NULL_;
first PUT statement
FILE PRINT;
second PUT statement
more SAS statements
Operating systems: All
(membername)

identifies a member of an OS partitioned data set (PDS) to which
output is directed. You must specify a member name after the fileref
when you are writing to a member of a partitioned data set (PDS)
and you do not specify the member in the control language that
defines the file. When the current output file is a PDS member, a
disposition of MOD (DISP=MOD) specified in the control language
is not valid; nor can you specify the MOD option (described below).

Using a member name in the FILE statement instead of in the
control language for the job is useful when you want to store more
than one member in the same partitioned data set in different DATA
steps of the SAS job.

Operating systems: OS

typeoption
identifies the output file as a nonstandard external file that has
special characteristics and requires a special access method. The
typeoption must be specified immediately after the fileref. Valid
typeoptions are as follows:
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options

DA
indicates that you are updating records that were read using
an INFILE statement with the DA option. The DA INFILE
statement is used with an INPUT statement for

* key or sequential access to VSE DA (direct access) files
(CKD disks only)

« random or sequential physical access to the blocks of a
VSE file on an FBA disk

» random or sequential physical access to the blocks of a
VSE or DA file on an CKD disk.

Similarly, the DA option is used to update a VSE disk file.
The block must first be read using DA INFILE and INPUT
statements. See the INFILE statement description for details on
reading such files.

To update one of the above files, the fileref in the FILE
statement must match the fileref in the DA INFILE statement.
The keyword DA must immediately follow the fileref, and no
other FILE statement options can be specified. Note that the
SAS system option DAUPDATE must be in effect to use a DA
FILE statement. The following statements illustrate these

- requirements:

OPTIONS DAUPDATE;
DATA;
INFILE fileref! DA;
INPUT ... ;
FILE fileref! DA;
PUT ... ;

The DA FILE statement can be used only for updating
existing records. You cannot add new records or delete
existing records. Key fields of VSE DA files cannot be altered.

Operating system: VSE

DLI
specifies that the output file is a DL/I data base. This
typeoption is valid only if your site runs the SAS/IMS-DL/I
software product.

Operating systems: OS, VSE

VSAM
specifies that the output file is a VSAM file. See the SAS Guide
to VSAM Processing for more information on writing to VSAM
files. ’

Operating systems: CMS, OS, VSE?

use the following options to control how lines are written to the
current output file. Some of these options do not apply for all
operating systems under which the SAS System runs. Use Table 4.2
as a quick reference to options (and typeoptions) available on your
operating system. A detailed description of each option follows the
table.
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Table 4.2 Options Available on Each Operating System

(Note: X indicates that the option is supported.)

Operating Systems
Options K¢ Y /¢
S8 /ST

A O o R )

"_)
(/&

BLKSIZE= | BLK=
specifies the block size. X X X X

CLOSE=
specifies the close disposition X
for the file.

COLUMN=
gives column location of the | X X X X X X X
pointer on output line.

DA (typeoption)
specifies physical direct X
access to a VSE file on disk.

DCB=
specifies the fileref of file X X X X
whose DCB information you
want to use.

DEVTYPE=
returns the device type X
information.

DLI (typeoption)
specifies DL/I data base as X X
the output file.

DSCB=
returns the DSCB of a non- X
VSAM disk data set.

FLOWOVER | DROPOVER |
STOPOVER
determines action taken X X X X
when pointer goes past the
end of the line.

HEADER=
labels statements to be X X X X X X X
executed when new page
begins.
JFCB=
returns the job file control X
block for the DD statement.
LINE=

gives the line location of the | X X X X X X X
pointer on the output page.

continued on next page
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Table 4.2 continued

Operating Systems

Options Ryl S S L
N\ o NI
O & E /L
LINESIZE= |LS=
sets a maximum record X X X X X X X

length for the output file.

LINESLEFT= |LL=
specifies the number of lines | X X X X X X X
left on the output page.

LRECL=
specifies the logical record X X X X X X
length for the output file.

MOD
writes output lines after X X X X X X
existing lines in the output
file.

N=

gives the number of output X X X X X X X
lines available to the pointer.

NOPRINT
suppresses addition of X X X X X X X
carriage control characters.

NOTITLES | TITLES
suppresses printing of title X X X X X X X
lines.

OoLD
writes output lines at X X X X X X
beginning of file.

PAGESIZE= |PS=
specifies the number of lines | X X X X X X X
per page.

PRINT
writes a print file with X X X X X X X
carriage controls in column 1.
RECFM=
specifies the record format. X X X X X X
UCBNAME=
returns the unit name (device X

address) filed from the unit
control block.

VOLUME(S)=
returns the volume serial. X
VSAM (typeoption)
specifies that the output file X X X

is a VSAM file.
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BLKSIZE=value

BLK=value
specifies the block size of the output file. If BLKSIZE= is specified
in the control language defining the file, it is not needed in the
FILE statement. If BLKSIZE= values are given in both the control
language and the FILE statement, the value in the FILE statement is
used. If you do not specify a block size, SAS uses a default block
size.

The default block size for non-print files is the smaller of the
value of the SAS system option FILEBLKSIZE(device) or the
maximum block size for the output device, rounded down to a
multiple of eighty. Under VSE, block size cannot be specified in
the job control language.

Operating systems: CMS, OS, VM/PC, and VSE

COLUMN =variable
defines a SAS variable whose value is the current column location
of the pointer. SAS automatically assigns the current column
location to the COLUMN = variable.

Operating systems: All

DCB=fileref
gives the fileref of a file referenced in an earlier FILE or INFILE
statement in the same DATA step. SAS uses that file’s RECFM=,
LRECL=, and BLKSIZE= information for the file specified in the
current FILE statement. In other words, you can use the DCB=
option instead of repeating RECFM=, LRECL= and BLKSIZE=
options in a subsequent FILE statement.

Operating systems: CMS, OS, VM/PC, and VSE

DROPOVER
discards data items that exceed the output line length (as specified
by the LINESIZE= option). If there is not enough space in the
current line to write a data item, SAS drops (or ignores) the entire
item. When this occurs, the column pointer remains positioned
after the last value written in the current line. Thus, the PUT
statement may write other items in the current output line if they
fit in the space remaining or if the column pointer is repositioned.
When a data item is dropped, the DATA step continues normal
execution (_ERROR_=0). At the end of the DATA step a message
is printed for each file from which data were lost.

Use DROPOVER when you want the DATA step to continue
execution if the PUT statement attempts to write past the current
line length but you do not want the data item that exceeds the
line length to be written on a new line.

Operating systems: CMS, OS, VM/PC, and VSE

FLOWOVER ‘
causes data that exceed the current line length to be written on a
new line. When a PUT statement attempts to write beyond the
maximum allowed line length (as specified by the LINESIZE=
option), the current line is written to the file and the data item that
exceeds the current line length is written to a new line. If the PUT
statement contains a trailing @, the pointer is positioned after the
data item on the new line, and the next PUT statement writes to
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that line. This process continues until the end of the input data is
reached or until a PUT statement without a trailing @ causes the
current line to be written to the file.

FLOWOVER is the default action for most types of files, except
VSAM files. STOPOVER (described below) is the default for VSAM
files. Under operating systems that do not support the FLOWOVER,
DROPOVER, and STOPOVER options, SAS takes the action
described for FLOWOVER.

Operating systems: CMS, OS, VM/PC, and VSE

HEADER=/abel

associates a label with a group of SAS statements that execute
each time SAS begins a new output page. Label defines the first
statement in the group. You must include a RETURN statement
before the group and as the last statement in the group. Use the
HEADER= option with print files.

The following DATA step illustrates the use of the HEADER=
option:

DATA _NULL_;
SET SPRINT;
BY DEPT;
FILE YEAR85 PRINT HEADER=NEWPAGE:
PUT 922 DEPT @34 SALES;
RETURN;
NEWPAGE :
PUT & 20 'SALES FOR 1985' /
925 DEPT=;
RETURN;

The statements after the NEWPAGE label are executed when
SAS begins printing a new page. You can use any SAS statement in
the group of statements labeled for execution with the HEADER=
option, even statements containing constants or variable names.

Operating systems: All

LINE=variable

defines a SAS variable whose value is the current relative line
number within the group of lines specified by the N= option
(described below). Thus, this variable can have a value from 1 up
to the value specified by the N= option. If N= is not specified,
the LINE= variable has a value of 1.

Operating systems: All

LINESIZE=value
LS=value

sets the maximum number of columns per line for reports and the
maximum record length for data files. If PUT statements try to
write a line that is longer than the value specified by the
LINESIZE= option, the action taken by SAS depends upon
whether the FLOWOVER, DROPOVER, or STOPOVER option is in
effect. The default LINESIZE= value depends on the type of file.

* The following list gives default line sizes depending on how you

specify the FILE statement:
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FILE PUNCH 80

FILE LOG LINESIZE= option*
FILE PRINT LINESIZE= option*
FILE fileref PRINT LINESIZE= option*

or TLINESIZE= option*
FILE fileref (non-print) LRECL=value?
FILE fileref VSAM VSAM RECSIZE

*These are system options described in “SAS System Options.”

SAS will not write a record that is longer than the LINESIZE=
value. If you specify this option, the value must fall within the
range allowed by the operating system.4

Operating systems: All

LINESLEFT=variable
LL=variable

defines a SAS variable whose value is the number of lines left on
the current page. Consider the following DATA step:

DATA _NULL_;
SET INFO;
FILE PRINT LINESLEFT=L;
PUT 210 NAME /
210 ADDRESS1 / @10 ADDRESS2 /
920 PHONE //;
IF L<7 THEN PUT _PAGE_ a;

In this example, if there are fewer than seven lines left on the
page, the PUT _PAGE_ @; statement begins a new page and
positions the line pointer at line 1.

You can use the PAGESIZE= option (described below) to
specify the number of lines per page.

Operating systems: All

LRECL=value

MOD

specifies the logical record length of the output file. If LRECL= is
specified in the control language, it is not needed in the FILE
statement. If LRECL= values are specified in both the control
language and the FILE statement, the value in the FILE statement is
used. If you do not specify a logical record length, SAS uses a
default value.5

Operating systems: AOS/VS, CMS, OS, VM/PC, VMS, and VSE

writes the output lines after any existing lines on the file. The
MOD option overrides the disposition specified in the control
language.®

Operating systems: AOS/VS, CMS, OS, PRIMOS, VM/PC, and
VMS
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N=PAGESIZE

N=PS

N=value

gives the number of output lines available to the pointer. The
value of the N= option can be a number or the keyword
PAGESIZE (PS). If the N= option is not specified and no # pointer
controls are used in the current DATA step, one line is available;
that is, the default value of N= is 1. If N= is not specified and
you do use a # pointer control, N= has the highest value
specified for a # pointer control in any PUT statement in the
current DATA step. (The PUT statement description gives a
complete discussion of the # pointer control in Pointer Controls
and Format Modifiers.)

When the value of N= is 1, the SAS System writes each line
before it begins the next. When the value of N= is 3, for
example, lines are available to the pointer in groups of 3. Initially,
lines 1, 2, and 3 are available, and you can move the pointer from
line 1 to line 3 and back to line 1; lines 1, 2, and 3 are available
until 'you move the pointer to line 4. Then lines 4, 5, and 6 are
available, and so on. The pointer advances to line 1 of a new page
when the PAGESIZE= value is reached or when a PUT _PAGE_
statement is encountered.

If the current output file is a print file, N= must have a value of
either 1 or PAGESIZE.

Specify N=PS if you want to arrange each page of output before
writing it. The following job produces a four-column telephone
book listing; each column contains a name and a phone number:

DATA _NULL_;
FILE PRINT N=PS;
DO C=1, 30, 60, 90;
DO L=1 TO 50;
SET PHONE:
PUT #L aC NAME $20. +1 PHONE $8;
END;
END;

'

PUT _PAGE_;

The N=PS option makes all lines on the page available to the
pointer. The L and C variables mark the current line and column of
the pointer. The SET statement reads a SAS data set containing the
names and telephone numbers. The PUT statement writes the
NAME and PHONE values on the current line (the L value) at the
current column (the C value). L’s value is incremented by one until
fifty names are written.

When the inner DO loop is satisfied, C is incremented to thirty
to move the pointer over to the second column, and fifty more
names are written in that column. When the outer DO loop is
satisfied, the report includes four columns of fifty names each.

When the last value in the last column has been written, the
PUT _PAGE_; statement writes the entire page. In the next
execution of the DATA step, the C and L values begin at one
again.

Operating systems: All
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NOPRINT

suppresses addition of the carriage control characters to column 1
of the output lines for a print file. The most frequent use of the
NOPRINT option is in printing a file that already contains these
carriage control characters in column 1.

Operating systems: All

NOTITLES
NOTITLE

OoLD

suppresses printing of the current TITLE lines on the pages of print
files (those where the fileref is PRINT, where the PRINT option
appears in the FILE statement, or where the corresponding control
language includes a SYSOUT= or “print” specification). When
NOTITLES is omitted, the SAS System prints any titles currently
defined. See “SAS Statements Used Anywhere” for a complete
description of the TITLE statement.

Operating systems: All

writes the output lines at the beginning of the file. Using OLD is
necessary only if you used MOD for the file in an earlier FILE
statement and want to return to OLD, the default value.

Operating systems: AOS/VS, CMS, PRIMOS, OS, VM/PC, and
VMS

PAGESIZE=value
PS=value

PRINT

sets the number of lines per page for your reports.

The value may range from 20 to 500. If no value is specified, the
value of the system option PAGESIZE= is used. See “SAS System
Options” for more information.

If any TITLE statements are currently defined, the lines they
occupy are included in counting the number of lines for each

page.
Operating systems: All

produces a printed report in which carriage control characters
appear in column 1 of the output lines. The PRINT option is not
necessary if you are using fileref PRINT.”

Operating systems: All

RECFM=recordformat

specifies the record format of the output file.8
Operating systems: AOS/VS, CMS, OS, VM/PC, VMS, and VSE

STOPOVER

stops processing the DATA step immediately if a PUT statement
attempts to write a data item that exceeds the current line length.
When this occurs, SAS discards the errant data item, writes the
portion of the line built before the error occurred, and issues an
error message. STOPOVER is the default for VSAM files.

Operating systems: CMS, OS, VM/PC, and VSE
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The following options, described with the INFILE statement, can also be used
in the FILE statement on the operating systems listed with each.

CLOSE=  Operating system: OS
DEVTYPE=  Operating system: OS
DSCB=  Operating system: OS
JFCB=  Operating system: OS
UCBNAME=  Operating system: OS
VOLUME(S)=  Operating system: OS

When multiple FILE statements specify the same output file If more than one
FILE statement specifies different options for the same output file, the options
execute as though you specified all of them in one FILE statement. You do not
have to list previously specified options in subsequent FILE statements for the
same output file. If you specify an option more than once using different values,
the last value that you specify is used. For example:

DATA _NULL_;
INPUT NAME § GIFT $ COST;
FILE SHOPLIST LINESIZE=50;
PUT NAME GIFT COST;
FILE LOG;
PUT COST;
FILE SHOPLIST LINESIZE=20 PRINT;

In this program the first FILE statement specifies fileref SHOPLIST and the
LINESIZE= option to create an output file with a line length of 50 columns. The
second FILE statement writes all COST values on the SAS log. The third FILE state-
ment again specifies SHOPLIST with an additional option and a new value for
the LINESIZE= option. When this program executes, the output file referenced
by fileref SHOPLIST contains carriage control characters because the PRINT
option is specified and has a line length of 20 columns.

Print files and non-print files If the file that you specify in the FILE statement
is to be printed, it must contain carriage control characters in column 1 of each
line. A file that contains carriage control characters in column 1 is called a print
file. The SAS System automatically produces print files when PRINT is specified
as the fileref or when the PRINT option is used in the FILE statement.®

The SAS System inserts the following standard printer control characters into
print files:

blank single spacing
0 double spacing
minus (-)  triple spacing
1 begins a new page
plus (+) overprints the preceding line.

Files that do not contain printer control characters are called non-print files.
Column 1 of records in non-print files contains the data written there by the pro-
gram that produced the records. ‘

In addition to the presence or absence of control characters, print and non-print
files may have other distinguishing characteristics.'®
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Notes

1. AOS/VS, PRIMOS, and VMS: In these environments use the FILENAME
statement or operating system commands to define the current output file.

2. CMS, and OS: You can write VSAM files without specifying the VSAM
option.

3. AOS/VS, PRIMOS, and VMS: If LRECL= is not specified, the default is vari-
able length records with a maximum line size of 32700.

4. AOS/VS, PRIMOS, and VMS: The minimum line size is 10, and the maxi-
mum line size is 32700.

CMS, OS, VM/PC, and VSE: The minimum line size is 10, and the maxi-
mum line size is 32756.

5. AOS/VS: You must specify LRECL= if the record format is F or FX (see
the RECFM= option below). You can specify LRECL= in the FILE statement only.

CMS, OS, VM/PC, and VSE: The default record length for non-print files
is 80 and for print files, 137. Under VSE, you can specify LRECL= in the FILE state-
ment only. :

VMS: You must specify LRECL= if the record format is F (see the RECFM=
option below). You can specify LRECL= in the FILE statement only.

6. CMS: The MOD option is not valid for VSAM files.

0S: Do not use the MOD option when the current output file is a member
of a partitioned data set (PDS). The MOD option is not valid for VSAM files.

7. OS: The PRINT option is not necessary if your control language defines
the file with a print class (SYSOUT=A) or with print characteristics (RECFM=VBA
or FBA).

VSE: The PRINT option is not necessary if the logical unit for the file is
ASSGNed to a printer.

8. AOS/VS: Values for the RECFM= option can be F or FX for fixed-length
files, V or VR for variable-length files, and D or DS for data-sensitive files. If the
value of RECFM= is F or FX, you must also specify the LRECL= option (see
above).

CMS, OS, VM/PC: Values allowed for the RECFM= option are F, FB, V,
VB, U, and VBS. F stands for “Fixed length,” V stands for “Variable length,” B
stands for “Blocked,” and U stands for “Undefined.” Thus, RECFM=VB specifies
variable length, blocked records. An A or M value can be included in any of these;
each can end in T. If the RECFM= parameter is given in the control language
describing the file, it is not needed in the FILE statement. If RECFM= is specified
in both the control language and the FILE statement, the value in the FILE state-
ment is used. The default record format value for non-print files is FB.

VMS: Values for RECFM= can be F for fixed-length and V for variable
length files. If RECFM= is F, you must specify LRECL= (see above).

VSE: Values allowed for the RECFM= option are F, FB, V, VB, and U. F
stands for “Fixed length,” V stands for “Variable length,” B stands for “Blocked,”
and U stands for “Undefined.” Thus, RECFM=VB specifies variable length,
blocked records. You can specify RECFM= only as a FILE statement option, not
in the job control language. If RECFM= is not specified, the default value is FB.

9. OS: The SAS System also produces a print file if the DD statement for the
file specifies a print classification (SYSOUT=A) or print characteristics (RECFM=
VBA or FBA).

VSE: The SAS System also produces a print file when the logical unit for
the file is assigned to a virtual or real printer.

10. CMS, OS, VM/PC, and VSE: Print files have the default DCB characteristics
RECFM=VBA, LRECL=137, and BLKSIZE=141. Non-print files have the default
characteristics RECFM=FB, LRECL=280, and BLKSIZE= the value of the SAS sys-
tem option FILEBLKSIZE(device) appropriate for the output device on which the
file is being written.
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FORMAT Statement

Operating systems: All

You can use the FORMAT statement to associate formats with variables in a DATA
step. The formats can be either SAS formats or formats you have defined with
PROC FORMAT. You can give the same format to several variables or different
formats to different variables in a single FORMAT statement. When the SAS Sys-
tem prints values of the variables, it uses the associated format to print the values.
Using a FORMAT statement in the DATA step permanently associates a format
with a variable; see the FORMAT statement in “Statements Used in the PROC
Step” for information on assigning a format for the current PROC step only.
You can associate formats with variables with the statement

FORMAT variables [format]...;
These terms are included in the FORMAT statement:

variables names the variable or variables you want to associate
with a format.

format gives the format you want SAS to use for writing values
of the variable or variables in the previous variable list.
Every format name ends with a period (for example,
SEXFMT.) or has a period between the width value and
number of decimal places (for example, DOLLARS.2).

See “SAS Informats and Formats” for more

information on the types of SAS formats that are
available. See the FORMAT procedure for information
on how to define your own formats.

If a variable appears in more than one FORMAT statement, the format given
in the last FORMAT statement is used. A FORMAT statement used in a DATA
step to associate one format with a variable can be overridden by a FORMAT
statement in a later PROC step. The original format name remains stored with
the variable in the data set. To disassociate a format from a variable, use the vari-
able’s name in a FORMAT statement with no format.

You can also assign formats with the ATTRIB statement. You can change a for-
mat assigned in a FORMAT statement with an ATTRIB statement and vice versa.
~ If you have used the FORMAT procedure to define your own formats, you need
a FORMAT statement to associate the format with one or more variables:

PROC FORMAT;
VALUE SEXFMT 1='MALE'
2='FEMALE';
DATA ALL;
INPUT NAME $ SEX 39d;
FORMAT SEX SEXFMT.;
CARDS;;
JANE 2 BILL 1
more data lines
The FORMAT procedure defines the SEXFMT. format. The FORMAT statement
in the DATA step associates SEXFMT. with the variable SEX. When the values
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of SEX are printed by any procedure, MALE and FEMALE are printed instead of
the numbers 1 and 2.

When a FORMAT statement associating a variable or variables with a format
is used in a DATA step, SAS associates the specified format with the variables
in the SAS data sets being created and uses the format for printing values of the
variables. The format name is stored with the data set. (Note: for permanently
stored SAS data sets, if you associate a user-defined format with a variable, the
format must be accessible when the data set is referenced, even if you will not
be printing the variable’s values. See the FORMAT procedure description for
more information.)

When a variable that has been associated with a format in a FORMAT statement
later appears in a PUT statement without a format specification, the variable’s
values are left aligned in the output field with leading blanks trimmed.

Using FORMAT for Datetime Values

If a variable contains SAS date, time, or datetime values, you must assign the vari-
able a corresponding date, time, or datetime format in a FORMAT statement in
order for the values to be printed in an understandable form. For example, con-
sider this DATA step:

DATA INVENTRY;
INPUT DESCRIPT $ ACQUIRED DATE7.:
FORMAT ACQUIRED WORDDATE. ;
CARDS ;
CABINET 15JANSY
DESK 03MARS85
more data lines
The FORMAT statement associates the SAS format WORDDATE. with the vari-
able ACQUIRED, which contains SAS date values. (Note that the INPUT state-
ment uses the SAS date informat DATE7. to read the data lines properly.) Without
the FORMAT statement, values of ACQUIRED are printed as the number of days
between January 1, 1960 and the ACQUIRED date, a large number that is difficult
to interpret. See “SAS Informats and Formats” for more information on date, time,
and datetime formats.
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GO TO Statement

Operating systems: All

A GO TO (or GOTO) statement tells the SAS System to jump immediately to the
statement indicated in the GO TO statement and begin executing statements
from that point. The GO TO statement and destination must be in the same DATA
step. The destination is identified by a statement label in the GO TO statement
and the target statement.

The statement has the form:

GO TO label;
GOTO label;

where

label  specifies a statement label that identifies the GO TO
destination, which must be within the same DATA
step. See Labels, Statement later in this chapter for
more information.

The difference between the GO TO and LINK statements is in the action of
a subsequent RETURN statement. A RETURN after a GO TO returns SAS execu-
tion to the beginning of the DATA step, whereas a RETURN after a LINK returns
SAS execution to the statement following the LINK. In addition, a GO TO state-
ment is often used without a RETURN statement; execution continues until
another GO TO statement or the end of the DATA step, which contains an
implied RETURN, is reached. A LINK statement is usually used with an explicit
RETURN statement.

GO TO statements usually appear as the THEN clause in IF-THEN statements.
In the example below, the SAS System jumps over the assignment statements to
the OK label when X is between one and five inclusive:

DATA INFO;
INPUT X Y;
IF 1<=X<=5 THEN GO TO OK;
X=3;
COUNT+1;
OK: SUMX+X;
CARDS;
data lines

’

In the example above, the labeled statement is executed for every observation.
Sometimes you want a labeled statement to be executed only under certain con-
ditions. For example,

DATA RECORD;
INPUT X Y Z;
IF 1<=X<=5 THEN GO TO OK;
X=3;
COUNT+1;
RETURN;
OK: SUMX+X;
CARDS;
data lines

.
’
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The statement
SUMX+X;

is executed only for observations with X values between one and five inclusive.
When the RETURN statement is executed, the SAS System outputs the current
observation to data set RECORD and returns to the beginning of the DATA step
and a new execution.

GO TO statements can often be replaced by DO-END statements. For example,
using DO-END in the first example above results in:

DATA INFO;
INPUT X Y;
IF 1<=X<=5 THEN DO;
X=3;
COUNT+1;
END;

1

SUMX+X;
The second example above with DO-END and IF-THEN-ELSE is

DATA RECORD;
INPUT X Y Z;
IF 1<=X<=5 THEN DO;
X=3;
COUNT+1;
END;

r

ELSE SUMX+X;

See the discussion of the RETURN statement later in this chapter and “Data
Step Applications” for other examples using the GO TO statement.
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IF Statement

Operating systems: All

Introduction
IF-THEN and IF-THEN/ELSE Statements
Subsetting IF Statement

Introduction
In SAS processing there are two kinds of IF statements:

 conditional IF statements, written with a THEN clause, are used to
execute a SAS statement only for observations that meet the condition
specified in the IF clause. An optional ELSE statement gives an alternative
action if the THEN clause is not executed.

« subsetting IF statements, without a THEN clause, are used to cause the
SAS System to continue processing only those observations or records
that meet the condition specified in the IF clause.

IF-THEN and IF-THEN/ELSE Statements

Use the IF-THEN statement when you want to execute a SAS statement for some
but not all of the observations in the SAS data set being created. SAS evaluates
the expression following the IF. When the expression is true for the observation
being processed, the statement following THEN is executed. When the expres-
sion is false, SAS ignores the statement following THEN and executes the ELSE
statement immediately following the IF. If no ELSE statement is present, SAS exe-
cutes the next program statement.
The form of the IF-THEN statement is

IF expression THEN statement;
where

expression
is any valid SAS expression. SAS evaluates the expression in an IF
statement to produce a result that is either non-zero, zero, or
missing. A non-zero result causes the expression to be true; a result
of zero or missing causes the expression to be false. For example, in
the statement

IF X=3 THEN statement;

when the variable X has a value of 3, the result of evaluating the
expression 3=3 is 1, that is, true. In the statement

IF X THEN statement;

the expression is true when variable X has a value other than 0 or
missing. See “SAS Expressions” for more information on the way SAS
evaluates expressions.

statement
can be any executable SAS statement or DO group. The following
list identifies executable SAS statements: ABORT, assignment, CALL,
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DELETE, DO, ERROR, FILE, GO TO, IF-THEN, INPUT, INFILE, LINK,
LIST, LOSTCARD, MERGE, OUTPUT, PUT, null, sum, RETURN,
SELECT, SET, STOP, and UPDATE.

For example, the statement
IF YEAR=1984 THEN COLOR='BLUE';

assigns the value ‘BLUE’ to a variable named COLOR when the value of YEAR
is 1984. If the value of YEAR is not 1984, COLOR is not assigned a value; the
value remains as it was before the IF statement.

In the example

IF YEAR<1980 THEN DELETE;

SAS deletes the observation when its value for YEAR is less than 1980.

The ELSE statement can immediately follow an IF-THEN statement to specify
a statement that is to be executed when the condition of the IF is false.

The form of the ELSE statement is

ELSE statement;
where

statement
is any executable SAS statement or DO group as described above.

The statements

IF YEAR=1984 THEN COLOR='BLUE';
ELSE COLOR='RED';

assign ‘RED’ to the variable COLOR when the value of YEAR is not 1984.
Here are some other examples of IF-THEN/ELSE statements:

IF 0<AGE<1 THEN AGE=1;

IF RESPONSE=. THEN DELETE;

IF STATUS='OK' AND TYPE=3 THEN COUNT+1;

IF STATE='CA' OR STATE='OR'’
THEN REGION='PACIFIC COAST '

ELSE IF STATE='NC' OR STATE='VA' OR STATE='MD'
THEN REGION='MID ATLANTIC COAST';

IF HOURS>40 THEN LINK OVERTIME;

ELSE IF 0<HOURS<=40 THEN LINK REGULAR;

ELSE PUT 'PROBLEM OBSERVATION' _ALL_;

To execute more than one statement for a true condition, follow THEN with
a DO group:

IF ANSWER=9 THEN DO;
ANSWER=. ;
PUT 'INVALID ANSWER FOR ' ID=;
END;

'

ELSE ANSWER=ANSWER*10;

See the DO Statement description earlier in this chapter for more information.
IF-THEN/ELSE statements can be nested, as in this example:

IF X=0 THEN
IF Y-=0 THEN PUT 'X ZERO, Y NONZERO';
ELSE PUT 'X ZERO, Y ZERO';

ELSE PUT 'X NONZERO';
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The first ELSE statement pairs with the second IF statement and the last ELSE
statement pairs with the first IF statement.

In the example above you can use the SELECT statement instead of nested IF-,
THEN/ELSE statements, as follows:

SELECT (X);
WHEN (0) DO;
SELECT (Y);
WHEN (0) PUT 'X ZERO, Y ZERO';
OTHERWISE PUT 'X ZERO, Y NONZERO';
END;
END;

OTHERWISE PUT 'X NONZERO';
END;

!

The SELECT Statement is described later in this chapter.

Subsetting IF Statement

Use the subsetting IF statement to cause the SAS System to continue processing
only observations from the file or data set being used as input to a DATA step
that meet the condition specified in the IF statement. The resulting SAS data set
therefore contains a subset of the original observations.

The form of the subsetting IF is

IF expression;
where

expression
is any valid SAS expression. The expression must conform to the
rules in “SAS Expressions.”

If the expression is true (is nonzero and nonmissing), SAS continues executing
statements in the DATA step for the observation it is building. If the expression
is false (O or missing), SAS immediately returns to the beginning of the DATA step
for another execution without outputting the observation. The remaining pro-
gram statements in the DATA step are not executed.

For example, the statement

IF SEX='F';

results in a data set containing only observations with a SEX value of ‘F’.
Here is an example that uses subsetting IF statements to produce new data sets
that are subsets of an original data set.

DATA POPULACE;
INPUT NAME § SEX $ AGE MARITAL §;
CARDS ;

data lines

’
DATA SENIORS;
SET POPULACE;
IF AGE>=65;
DATA WIVES;
SET POPULACE;
IF SEX='F' AND MARITAL='M';

Data set SENIORS contains only those observations from POPULACE with an
AGE value of 65 or greater. The data set WIVES contains those observations for
which the SEX value is ‘F’ and the MARITAL value is ‘M’.
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INFILE Statement

Operating systems: All

Introduction
Where the INFILE statement goes
Types of files the SAS System can read
Specifications
Options for Standard External Files
Options for DA Files
Reading direct access files
Physical access to VSE disk files
INFILE options for DA files and physical access to VSE disks
Examples of the DA INFILE Statement
Direct access to a DA file
Sequential access to a DA file
Physical access to a CKD file
Sequential access to a CKD file
Access by relative block to an FBA file
Sequential access to an FBA file
Options for Power Queues
Options for VSAM Files
Options for VTOC Files
Notes

Introduction

An INFILE statement identifies an external file (that is, a non-SAS file) that you
want to read with an INPUT statement. The external file can be on disk, tape,
cards, or can be data entered from a terminal. (SAS data sets are not read with
an INFILE statement. Instead, use a SET, MERGE, or UPDATE statement to read
a SAS data set in a DATA step.)

For example, suppose you want to analyze sales information in an external file
with PROC TABULATE. Before invoking PROC TABULATE you need to create
a SAS data set from the external file with the INFILE and INPUT statements.

INFILE statement options describe the input file’s characteristics and specify
how it is to be read with an INPUT statement. Using INFILE options you can:

« define variables whose values reflect the current pointer location, the
length of the last line read, or whether the current line is the last in the

file
« define what happens when the pointer reaches past the end of the
current line

* restrict processing of the file by skipping lines at either the beginning or
end of the file or both.

Note: important operating-system-specific information is given in footnote
form at the end of this section. Be sure you read notes pertaining to your operating
system.

Where the INFILE statement goes Since the INFILE statement identifies the file
to be read, the INFILE statement must execute before the INPUT statement that
reads the data lines.
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You can read several external files within one DATA step. Each file must have
a corresponding INFILE statement. The INPUT statement reads from the current
input file, that is, the file pointed to by the most recently executed INFILE state-
ment. The INFILE is CARDS (if there is a CARDS statement) or null until an INFILE
statement executes.

When reading from more than one external file in a DATA step, it is possible
to alternately access the files. For example, you can partially process one external
file, go on to a different file, and return to the original file. An INFILE statement
must be executed each time you want to access a file, even if you are returning
to a file previously accessed.

Suppose your program reads from two files, referenced by the names EXFILE1
and EXFILE2. To access the files alternately, execute a new INFILE statement for
each access:

DATA MYDATA;
INFILE EXFILE1;
INPUT ... ;
more SAS statements
INFILE EXFILE2;
INPUT ... ;
more SAS statements
INFILE EXFILE1;
INPUT ...

’

more SAS statements

Notice that to read from EXFILE1 a second time, you must execute a second
INFILE statement for EXFILE1.

When you use more than one INFILE statement for the same fileref, and you
specify options in each INFILE statement, the effect is additive. That is, the
options specified in each INFILE statement are added to the options specified
in any subsequent INFILE statement(s) for that file.

Since the INFILE statement is executable, it can be used in conditional process-
ing (in an IF/THEN statement, for example).

Types of files the SAS System can read You can use SAS software to read many
kinds of external files. Table 4.3 shows which types of files can be accessed for
each operating system. A few of the types in the table require special options
(see the description of typeoption in Specifications, below). These files are called
nonstandard external files. Files that do not require special options are called stan-
dard external files. '
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Table 4.3 File Types That the SAS System Can Read

Operating System
File Organization AOS/VS | CMS | OS | PRIMOS| VM/PC | VMS | VSE
Sequential (disk) s s s s s s s
Sequential (tape) s s s s s s
ISAM ]
BDAM s
s s d
VSAM s s ]
d d d
Partitioned s s s
Tapes s s 3 s s S

sequential access

s =
d = direct access

Specifications

The form of the INFILE statement is

INFILE fileref | CARDS [(membername)] [typeoption options];

The specifications for the INFILE statement are described below:

fileref

CARDS

specifies the fileref (file reference) that identifies the
input file.!

A fileref is a short name for the file you want to
process. At some point prior to execution of the INFILE
statement, you explicitly associate the fileref with the
file’s complete name. For some operating systems, this
association is done with control language commands or
statements. For other operating systems, the association
is made by a SAS statement.?

The fileref must be specified and must come
immediately after the keyword INFILE unless you are
specifying CARDS (see below), using a CARDS
statement, and reading in-stream data.

Operating systems: All

specifies that the input data immediately follow a
CARDS statement in your SAS job. Use CARDS instead
of a fileref when you want to use INFILE statement
options to read in-stream data (on cards or entered at a
terminal). In other words, use both an INFILE statement
and a CARDS statement: substitute the word CARDS
for the fileref in the INFILE statement:
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(membername)

typeoption

options

DATA EXAM;
INFILE CARDS options;
INPUT...;
other SAS statements
CARDS;
data lines
Operating systems: All

identifies a specific member of a partitioned data set.
The membername must be enclosed in parentheses.
This is an alternative to identifying the member in the
control language that defines the file. If the member is
not specified in the INFILE statement, it must be
specified in the control language.

Operating systems: CMS, OS, and VM/PC

indicates that the file is one of the nonstandard
external files SAS can process. If you are processing
one of the nonstandard files, the typeoption
specification must immediately follow the fileref. Valid
values for typeoption are

DA  Specify DA to process a code DA file, or
for physical access to a disk file. See
Options for DA Files.

Operating system: VSE

POWER  Specify POWER to access a POWER
queue entry. See Options for POWER
Queues.

Operating system: VSE

VSAM  Specify VSAM to process VSAM files. See
Options for VSAM Files.

Operating systems: CMS, OS, and VSE

VTOC Specify VTOC to access the Volume
Table of Contents. See Options for
VTOC Files.

Operating systems: OS and VSE

Note: your installation may support other
typeoptions. See your installation representative for
details.

specifies one or more INFILE statement options.
Options for standard external files are described in the
next section. Options for nonstandard files are
discussed in separate sections after the standard file
options.

Table 4.5 at the end of this section is a summary of
all INFILE statement options. It includes a brief
description of each option and shows the operating
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systems that support each option. This table is
subdivided into sections according to whether the
options are for standard or nonstandard files.

Options for Standard External Files

The options for nonstandard files (DA, POWER, VSAM, and VTOC) are discussed
separately after this list of standard file options.

BLKSIZE=blocksize
is the file block size. BLKSIZE= is required only if your input lines
are in a non-labeled file.?

You do not need to specify BLKSIZE= in both the control

language and the INFILE statement. If you specify it in both places,
the INFILE statement value supersedes. If you do not specify a
blocksize in either place, the SAS System uses the blocksize from the
file label, if there is one. If there is no file label, blocksize is the
maximum permitted blocksize for the device.

Operating systems: CMS, OS, VM/PC, and VSE.

BSAM
uses the basic sequential access method (BSAM) to read physical
blocks rather than logical records. This option is required if you use
the CCHHR= option.

Operating systems: OS

CCHHR=variable
specifies a character variable to which the physical address (cylinder
head record) of a record is returned. This option applies to files on
CKD disks only, and it is used only if the BSAM option is also
specified.
The CCHHR= option also has a special use for DA and VTOC
processing. See the separate sections on DA and VTOC for details.

Operating system: OS
CLOSE=keyword
indicates how a tape volume is to be positioned at the end of the
DATA step. Values for keyword can be:*
REREAD logical beginhing of the data set
LEAVE logical end of the data set
REWIND  physical beginning of volume
FREE dynamically deallocate (MVS only)
DISP  as implied by the control language.

Operating systems: OS and VSE

COLUMN=variable

COL=variable
defines a variable that the SAS System sets to the column location of
the input pointer. For example, these statements

DATA;
INFILE A COLUMN=C;
INPUT 35 X 3.;

PUT C=;
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produce the line
C=8
Operating systems: All

DCB=fileref
specifies the fileref of an input file used earlier in the same DATA
step whose DCB attributes you want to use for the current input file.

Operating systems: OS and VSE

DEVTYPE=variable

defines a character variable (minimum length 24) that the SAS System
sets to the device type from information in the operating system
DEVTYPE macro.

You can use DEVTYPE= to access control block information both
initially and at DD statement concatenation boundaries. The SAS
System sets the EOV= variable (described below) to 1 when a
concatenation switch occurs, indicating that the DEVTYPE= variable
contains new information.

Operating systems: OS and VSE

DSCB=variable

defines a character variable (minimum length 96) that the SAS System
sets to the Data Set Control Block (DSCB) information from a non-
VSAM disk data set.

The DSCB= option lets you access control block information both
initially and at concatenation boundaries. The SAS System sets the
EOV= variable (described below) to 1 when a concatenation switch
occurs, indicating that the DSCB= variable contains new information.

Operating systems: OS and VSE

END=variable
defines a variable that the SAS System sets to 1 when the current
line is the last in the input file. The value of the END= variable is 0
until the last line is processed. You cannot use the END= option for
UNBUFFERED files or for files allocated to your terminal, including a
CARDS external file.

Operating systems: All

EOF=label
is a statement label that you specify as the object of an implicit GO
TO when the INFILE statement reaches end-of-file. The SAS System
jumps to the labeled statement when an INPUT statement attempts
to read from a file that has no more records.
The EOF= option (and not END=) should be used when the
DATA step uses

» multiple INPUT statements

¢ INPUT statements that read more than one data line at a time
* INPUT statements that execute within conditional constructs
o UNBUFFERED files, including a CARDS external file.

DATA;
INFILE INPUT! EOF=NEXT;
INPUT...;

RETURN;
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NEXT: INFILE INPUT2 EOF=LAST;
INPUT...;
RETURN;

LAST: INFILE INPUT3;
INPUT...;

The following is an explanation of why the example above shows

the EOF= option used twice:

o |In the INFILE INPUT1 statement, EOF=NEXT directs the SAS
System to the label NEXT when all data have been read from the
external file INPUT1.

o NEXT labels another INFILE statement naming the external file
INPUT2. The EOF=LAST specification directs.the SAS System to
the LAST label when all data have been read from INPUT2.

* LAST labels another INFILE statement that names another
external file, INPUT3.

Operating systems: All

EOV=variable

defines a variable that the SAS System sets to 1 at the end of each
DD statement in a series of concatenated files. That is, the EOV=
variable is set to 1 when the last record in a file in a series of
concatenated files is read. You must reset the EOV= variable back
to 0 after the SAS System encounters each boundary.

Operating system: OS

FIRSTOBS=linenumber

indicates that you want to begin reading the input file at the line
number specified, rather than beginning with the first record. For
example, to start with record 100 you might use this INFILE
statement:

INFILE D FIRSTOBS=100;

Operating systems: All

FLOWOVER

specifies the action to be taken if the INPUT statement reads past

the end of the current record. When FLOWOVER is in effect, the

INPUT statement reads the next record and continues reading data
from the new record.

Operating systems: All

JFCB=variable

defines a character variable (of length 176 or greater) into which the
SAS System puts job file control block (JFCB) information. The
JFCB= option makes it possible to access OS control block
information initially and at DD statement concatenation boundaries.

The SAS System sets the EOV= variable (described earlier) to 1
when a concatenation switch occurs, indicating that the JFCB=
variable contains new information.

Operating system: OS

LENGTH= variable

defines a variable that the SAS System sets to the length of the
current INPUT line.’
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You can reset the value of the LENGTH= variable in programming
statements. This is useful when copying the input file to another file
with PUT _INFILE_; you can use the LENGTH= option to truncate
the copied records. For example, the statements below truncate the
last 20 columns from the input lines before they are copied to the
output file:

DATA;
INFILE TAPE LENGTH=L;
INPUT;
L=L-20;
FILE TAPEOUT;
PUT _INFILE_;

Operating systems: All

LINE=variable
defines a variable that the SAS System sets to the line location of the
INPUT pointer. The value of the LINE= variable is the current
relative line number within the group of lines specified by the N=
option (described below). Thus, the value of the LINE= variable
ranges from 1 up to the value of the N= variable. Without the N=
option, the LINE= variable has a value of 1, since by default only
one line is available to the pointer. For example, the statements

DATA;
INFILE B N=2 LINE=L;
INPUT NAME 1-10 #2 ID 3-5;
PUT L=;

produce the line
L=2

The LINE= option cannot be used with direct access, since by
definition, direct access gets only one line at a time.

Operating systems: All

LINESIZE=linesize
LS=linesize
limits the record length available to the INPUT statement when you
do not want to read the entire record.
For example, say that your data lines contain a sequence number
in columns 73 through 80. You could use the INFILE statement

INFILE C LINESIZE=72;

to restrict the INPUT statement to the first 72 columns of the lines
and prevent inadvertently reading a sequence number as data.

If an INPUT statement attempts to read past the column specified
by LINESIZE=, the action taken depends on which of the
FLOWOVER, MISSOVER, and STOPOVER options are in effect.

Operating systems: All

LRECL=/logical record length
specifies the logical record length. Valid record sizes are from 1 to
32767.

Operating systems: All
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MISSOVER
prevents a SAS program from going to a new input line if it does not
find values in the current line for all the INPUT statement variables.
When an INPUT statement reaches the end of the current record,
values that are expected but not found are set to missing.
For example, suppose you are reading temperature data. Each
input line contains from 1 to 5 temperatures:

DATA WEATHER;
INFILE CARDS MISSOVER;
INPUT TEMP1-TEMPS:
CARDS;

97.9 98.1 98.3

98.6 99.2 99.1 98.5 97.5

]

The SAS System reads the three values on the first data line as
values of TEMP1, TEMP2, and TEMP3. The MISSOVER option causes
the SAS System to set the values of TEMP4 and TEMP5 to missing for
that observation because there are no values for those variables in
the current input line.

When the MISSOVER option is not used, the SAS System goes to
the second data line for the TEMP4 and TEMP5 values, printing the
message

NOTE: SAS WENT TO A NEW LINE WHEN INPUT
STATEMENT REACHED PAST THE END OF A LINE.

The SAS System reads data line 3 the next time it executes the
INPUT statement.

Operating systems: All

N=number
defines the number of lines you want available to the input pointer.
When the N= option is not used, the number of lines available to
the pointer is the highest value following a # pointer control in any
INPUT statement in the DATA step. When you do not use a #
pointer control, N= has a default value of 1.
The only time the N= option is necessary is when you are reading
a variable number of lines per observation without a # pointer
control. The N= value affects only the number of lines that the
pointer can access at a time; it has no effect on the number of lines
an INPUT statement reads.

Operating systems: all

OBS=line number
gives the last line that you want to read from a sequential input file.
This option is especially useful when you want to test your SAS
program using just a few of the records in your file. For example, the
statement below processes only the first 100 records in the file:

INFILE INB OBS= 100;

You can use the OBS= and the FIRSTOBS= options together to
read records from the middle of your file. For example, the
statement below begins processing with record 100 and ends with
record 200:
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INFILE IN2 FIRSTOBS= 100 OBS= 200;
Operating systems: All

RECFM=record format
specifies the record format for a file if your input lines are in a
nonlabeled file.”

Operating systems: AOS/VS, CMS, OS, VM/PC, VMS, and VSE

START =variable
gives the first column number of the record that the PUT _INFILE_
statement is to write.
For example, say that you are making a copy of the file TAPE, but
you do not want the first ten columns of the records copied. These
statements copy only columns 11-80:

DATA;
INFILE TAPE START=S;
INPUT;
s=11;

FILE TAPEOUT;
PUT _INFILE_;

Operating systems: All

STOPOVER
stops processing the DATA step when an INPUT statement reaches
the end of the current record without finding values for all variables
in the statement.

When the STOPOVER option is specified and an input line does
not contain the expected number of values, the SAS System sets
—ERROR_ to 1, stops building the data set as though a STOP
statement had executed, and prints the incomplete data line. Here is
an example:

DATA;
INFILE CARDS STOPOVER;
INPUT X1-X4:
CARDS;

0w ;v -
= o N

3
78
0

When the SAS System reads the first data line, it does not find an
X4 value. Because STOPOVER is specified in the INFILE statement,
the SAS System sets _ERROR_ to 1, stops building the data set, and
prints data line 1.

Without the STOPOVER option, the SAS System would print the
message:

NOTE: SAS WENT TO A NEW LINE WHEN INPUT
STATEMENT REACHED PAST THE END OF A LINE

and continue to line 2 and read 5 as the value for X4. The next
time the DATA step executes, the SAS System would read a new
line, in this case, line 3.

Operating systems: All
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UCBNAME=variable
defines a character variable (minimum length 3) that the SAS System
sets to the unit name (device address) from mformatnon in the OS
unit control block (UCB).

You can use UCBNAME= to access control block information

both initially and at DD statement concatenation boundaries. The
SAS System sets the EOV= variable to 1 when a concatenation
switch occurs, indicating that the UCBNAME= variable contains new
information.

Operating system: OS

UNBUFFERED

UNBUF
tells the SAS System not to perform the usual look-ahead read.
When the UNBUFFERED option is specified, the SAS System never
sets the END= variable to 1.2

Operating systems: All

VOLUMES=variable

VOLUME=variable
defines a character variable (mmlmum length 6) that the SAS System
sets to the disk volume serial.’

You can access control block information both initially and at
concatenation boundaries. The SAS System sets the EOV= variable
to 1 when a concatenation switch occurs, indicating that the
VOLUME= variable contains new information."®

Operating systems: OS and VSE

Options for DA Files

Operating system: VSE
Specifying DA in the typeoption position of the INFILE statement allows

¢ access to VSE DA (direct access) files, or

« access to VSE SD (sequential disk) files, or

* physical access to blocks on an FBA or CKD disk, within the extents of a
VSE DA or VSE SD file.

Reading direct access files The DLBL JCL statement includes a code parameter
that describes a file’s type. The DA code is used for VSE direct access files, which
are stored on CKD disks. You can access a DA file in a SAS program by specifying
DA for typeoption in the INFILE statement. Access to the file can be sequential
or direct (by key), depending on the DA INFILE statement options you specify.
For sequential access, specify SEARCH=SEQ. To use direct access, specify a
search variable with the KEY= option and SEARCH=KEY.
For each DA file record accessed, SAS can return several values:

 the feedback code
» the record’s physical address (CCHHR)
o the relative track and record within the file.

The above values are returned if you specify return variables with the special
INFILE options FEEDBACK=, CCHHR=, and TTR=. These and other options
used for DA files are described later in this section.

Physical access to VSE disk files By specifying the INFILE statement DA option,
you can have physical access (access by address) to files on FBA and CKD disks,
whether the files are direct access (code DA) or sequential (code SD).
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The physical blocks on an FBA disk file (512 bytes) can be retrieved

* sequentially
* by absolute block number
* by relative block number.

When retrieving by absolute or relative block number you must specify a search
variable.
The physical blocks of a CKD disk file can be retrieved

* sequentially

* by relative track and record number within the file
* by address (CCHHR)

* by key.

When retrieving by relative track number, address, or key, you must specify
a search variable.

An FBA or CKD block can contain more than one file record. Your SAS program
can be used to segment a block into logical records, if required.

Return variables can be specified with the special INFILE options CCHHR=,
TTR=, ABSBLOCK=, RELBLOCK=, and FEEDBACK=, so that you can capture
values returned after each access. These and other options for physical access
are described below.

For physical access to a disk file, the DLBL JCL statement for the file must spec-
ify DA in the code field, as in:

// DLBL filename,'file-ID', DA

The DLBL statement must specify DA, even if the file being accessed is sequential
(code SD). If you specify the DA option in the INFILE statement but you do not
specify DA in the DLBL JCL statement, the file is not opened and the following
error message is issued:

4661I INVALID DLBL FUNCTION

INFILE options for DA files and physical access to VSE disks The form of the
DA INFILE statement is

INFILE fileref DA [special and standard options];

The keyword DA is specified in the typeoption position of the INFILE statement
(following the fileref) to indicate that a DA file will be read.

DA files and files read with physical access are considered nonstandard files
that require special INFILE statement options. The only standard INFILE option
that is valid in a DA INFILE statement is the LINESIZE = option, which is described
earlier in this chapter with the other standard INFILE options.

The special options for the DA INFILE statement are described below. A section
of DA INFILE statement examples follows the option descriptions.

ABSBLOCK =variable
specifies a numeric variable whose value is the actual number of a
block within the file. This option applies to FBA disks only.
The ABSBLOCK= variable can be used as a search variable or a
return variable.

* You can access specific blocks within the file by searching the
file on the basis of the value of the ABSBLOCK= variable. The
ABSBLOCK = variable is the search variable if you specify
SEARCH=ABSBLOCK in the INFILE statement (see the
description of SEARCH= below).
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« Alternatively, you can access the file sequentially or by relative
block number, and use the ABSBLOCK= variable to capture the
actual block number of the block that is accessed. The
ABSBLOCK= variable is a return variable for block information if
SEARCH= does not specify ABSBLOCK.

If the ABSBLOCK= variable is the search variable and its value

specifies a block that is not within the file’s extents, the
FEEDBACK = variable (below) is set to 4.

CCHHR=variable
specifies a character variable (5-byte minimum length) whose value is
the physical address of a block. This option applies to CKD disks
only.

The CCHHR= variable can be used as a search variable or a

return variable.

* You can access specific addresses within the file by searching
the file on the basis of the value of the CCHHR= variable. The
CCHHR= variable is the search variable if you specify
SEARCH=CCHHR in the INFILE statement (see the description
of SEARCH= below).

« Alternatively, you can access the file sequentially or by relative
track number, and use the CCHHR= variable to capture the
address of the block that is accessed. The CCHHR= variable is a
return variable for address information if SEARCH= does not
specify CCHHR.

If the CCHHR= variable is the search variable, and its value

specifies an address that is not within the file’s extents, the
FEEDBACK= variable (below) is set to 4.

FEEDBACK= variable
specifies a variable whose value is the return code for the most
recent read request. The variable’s value is 0 when a read request is
successful. The value is set to 4 if the read request failed. The DATA
step terminates at a failed read request unless the FEEDBACK=
option is specified. When FEEDBACK= is specified, you must reset
the FEEDBACK= variable to 0 in order to continue processing.

KEY=variable
specifies a variable whose value is the key associated with a
particular block in the file. The KEY= variable’s type and length
must match the type and length of the key field. This option is for
DA files on CKD disks only.

The KEY= variable can be used as a search variable or a return

variable.

* You can access specific records within the file by searching the
file on the basis of the value of the KEY= variable. The KEY=
variable is the search variable if you specify SEARCH=KEY in
the INFILE statement (see the description of SEARCH= below).

« Alternatively, you can access the file’s records sequentially and
use the KEY= variable to capture the key of the record that is
accessed. The KEY= variable is a return variable for the key
information if SEARCH= does not specify KEY.

If the KEY= variable is the search variable, and its value specifies

a key that is not within the file’s extents, the return code is set to 4.

If you specify the KEY= option, you must also specify the

KEYLEN= option (see below). KEYLEN= must be specified before
KEY= in the INFILE statement.
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KEYLEN=nnn

KEYLTH=nnn '
specifies the length of the KEY= variable. This value must match the
key length defined when the file was created.

The KEYLEN= option must be specified before the KEY= option
in the INFILE statement.

RELBLOCK =variable

specifies a numeric variable whose value is the relative number of a
block within the file. (The first block of a file has relative block
number zero.)

The RELBLOCK= variable can be used as a search variable or a

return variable.

* You can access specific blocks within the file by searching the
file on the basis of the value of the RELBLOCK= variable. The
RELBLOCK= variable is the search variable if you specify
SEARCH=RELBLOCK in the INFILE statement (see the
description of SEARCH= below).

« Alternatively, you can access the file sequentially or by absolute
block number, and use the RELBLOCK= variable to capture the
relative block number of the block that is accessed. The
RELBLOCK= variable is a return variable for block information if
SEARCH= does not specify RELBLOCK=.

If the RELBLOCK = variable is the search variable, and the

requested block is not within the file’s extents, the FEEDBACK=
variable is set to 4.

SEARCH=method

specifies how the file is to be read, that is, what the search criterion
will be. The value of method can be ABSBLOCK, CCHHR, KEY,
RELBLOCK, SEQ, or TTR. Table 4.4 provides details on each of these
values. Only one method can be specified.

Table 4.4 Values for the SEARCH= Option

SEARCH= Search Disk
Value Criterion Type Comments

ABSBLOCK  absolute block number FBA for access by absolute
block number. A search

variable must be specified
with the ABSBLOCK=

option.
CCHHR cylinder head record CKD  for access by physical
number address (CCHHR). A

search variable must be
specified with the
CCHHR= option.

continued on next page
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Table 4.4 continued

SEARCH= Search Disk
~ Value Criterion Type Comments

KEY key value CKD  for access by key. A
search variable must be
specified with the KEY=
option. KEYLEN= must
also be specified.

RELBLOCK relative block number FBA for access by relative
block number. A search
variable must be specified
with the REBLOCK=
option.

SEQ sequential FBA for sequential access.

CKD  Variables specified by
other DA options are

return
variable(s).
TTR relative track and CKD  for access by relative
record track and record within

the file. A search variable
must be specified with
the TTR= option.

For all SEARCH= values except SEQ, you must specify the corresponding
option naming a search variable. In other words, if you specify SEARCH=
ABSBLOCK, you must also specify the ABSBLOCK= option. If you specify
SEARCH=CCHHR, the CCHHR= option must also be specified, and so on.
There can be only one search variable for a file.

When SEARCH=SEQ

* the blocks are retrieved sequentially, and

* any variables specified by ABSBLOCK=, CCHHR=, KEY=,
RELBLOCK=, or TTR= are return variables. (That is, they contain values
returned when blocks or records are retrieved.) There can be more than
one return variable for a file.

You must specify either the SEARCH= option or one of the other options. If
you do not specify one of these options, the DATA step terminates. This INFILE
statement causes such an error:

INFILE FBAFILE DA;

(We recommend that you always specify SEARCH=. However, if you do not
specify SEARCH= but you do specify ABSBLOCK=, CCHHR=, KEY=,
RELBLOCK=, or TTR=, then the option that is specified first is used for search-
ing.)

TTR=variable
specifies a variable whose value is a relative track and record within
the file. This option is for CKD disk files only. The TTR= variable

113



114 Chapter 4

must be a character variable with a length of at least 3. The first
block of a file has a TTR value of ‘000001’X (hex), that is, relative
track zero, record one.

The TTR= variable can be used as a search variable or a return
variable.

* You can access specific tracks within the file by searching the
file on the basis of the value of the TTR= variable. The TTR=
variable is the search variable if you specify SEARCH=TTR in the
INFILE statement (see the description of SEARCH= below).

« Alternatively, you can access the file sequentially or by address,
and use the TTR= variable to capture the relative number of the
track that is accessed. The TTR= variable is a return variable for
address information if SEARCH= does not specify TTR.

If the TTR= variable is the search variable, and its value specifies

a track that is not within the file’s extents, the FEEDBACK = variable
is set to 4.

Examples of the DA INFILE Statement

Direct access to a DA file This example shows the use of the SEARCH=, KEY=,
and KEYLEN= options to read a DA file using direct access. The file’s fileref is
BYKEY. The search variable, KEYVAR, is a variable in the SAS data set IDKEYS;
its value indicates which record should be read. Notice that the FBVAR variable
contains feedback values. :

- DATA _NULL_;
SET IDKEYS;
INFILE BYKEY DA SEARCH=KEY KEYLEN=11 KEY=KEYVAR FEEDBACK=FBVAR;
INPUT a1 FIELD? ... ;

1

Sequential access to a DA file DA files can also be accessed sequentially, as the
next example shows. A KEY = variable is specified, but because SEARCH=SEQ,
the KEY= variable is a return variable. (That is, the keys of the records that are
read will be returned to the KEY= variable.)

INFILE SEQAC DA SEARCH=SEQ KEYLEN=20 KEY=RETKEY;
INPUT @1 FIELD! ... ;
Physical access to a CKD file In this example, a CKD file with fileref DAINSEA
is read using physical access. Both SEARCH=CCHHR and CCHHR=CHRVAR
are specified; therefore, the file is searched by relative block numbers contained
in the search variable, CHRVAR. TTR=RTRVAR is also specified. RTRVAR is a
return variable and will contain the relative track and record number of the blocks
accessed by the program.

INFILE DAINSEA DA SEARCH=CCHHR CCHHR=CHRVAR TTR=RTRVAR;
CHRVAR="010F000B05'X;

INPUT @1 FIELD1 ... ;
Sequential access to a CKD file The following example illustrates sequential
access and return variables. The CKD file has a fileref of DAINSEQ. Since
SEARCH=SEQ, the CCHHR= and TTR= variables are return variables.

INFILE DAINSEQ DA SEARCH=SEQ CCHHR=RETCHR TTR=RETRTR;
INPUT @1 FIELDY ... ;

'

Access by relative block to an FBA file In this example, an FBA file with fileref
DAINFBA is read using physical access. Both SEARCH=RELBLOCK and
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RELBLOCK=RBVAR are specified; therefore, the file is searched by physical
addresses contained in the search variable, which is RBVAR.
ABSBLOCK=ABVAR is also specified. ABVAR is a return variable and will contain
the absolute block number of the physical blocks accessed by the program.

INFILE DAINFBA DA SEARCH=RELBLOCK ABSBLOCK=ABVAR RELBLOCK=RBVAR;
RBVAR=5; /* RELATIVE TO 0 */

INPUT a1 FIELD1 ... ;
Notice that the value of RBVAR is set to 5. This means that the sixth block of
the file is read.

Sequential access to an FBA file This example illustrate sequential physical
access and return variables. The FBA file has a fileref of DAFBA. Since SEARCH=
SEQ, the ABSBLOCK= and RELBLOCK= variables are return variables.
FEEDBACK= is also specified, so return codes are captured.

INFILE DAFBA DA SEARCH=SEQ ABSBLOCK=RETAB RELBLOCK=RETRB FEEDBACK=FETFB;

INPUT a1 FIELD! ...

Options for Power Queues
Operating system: VSE

You can read VSE/POWER LST or PUN queue entries with the INFILE state-
ment. The queue entry requested must have a disposition of D or K before the
DATA step executes. When an entry with a disposition of D is read until end-of-
file, the entry is deleted from the queue when the DATA step ends. When an
entry with a disposition of K is read until end-of-file, the entry remains in the
queue with its disposition changed to L when the DATA step ends. If the DATA
step does not read until end-of-file, the entry remains in the queue with a disposi-
tion of K. ‘

VSE/POWER queues can be accessed only if

¢ SPOOL=YES was specified in the POWER macro during VSE/POWER
generation, and
* XECB support was specified during VSE generation.

Your VSE systems programmer can tell you if these conditions have been fulfilled.
The form of the POWER INFILE statement is

INFILE jobname POWER [special and standard options];

The specification after the keyword INFILE, which is typically a fileref, must be
the job name for the queue entry you want to access. The keyword POWER is
specified in the typeoption position of the INFILE statement (following the job
name) to indicate that a POWER queue entry will be read. There can be only
one POWER INFILE statement per DATA step.

POWER queues are considered nonstandard files and require special INFILE
statement options. The only standard INFILE options that are allowed are END=,
EOF=, FIRSTOBS=, and LINESIZE=. The special options for POWER queue
access are described below:

CC=NO|YES specifies whether or not the carriage control character
is to be returned as part of the record. The default
value is NO.

When CC=NO, the record length of a LST queue
entry is 132, and the record length of a PUN queue
entry is 80. b

115

'



116 Chapter 4

When you specify CC=YES, the carriage control
character is returned in the first byte of the record. The
record length of a LST queue entry is 133, and the
record length of a PUN queue entry is 81.

You can use the LINESIZE= option to change the
length of the returned entry.

CLASS=class specifies the VSE/POWER output class of the entry.
The default class is A.

JNUM=number specifies the entry’s VSE/POWER job number. If
JNUM= is not specified, the job number is the first
entry with a matching job name in the queue. For
example,

DATA ONE;
INFILE VSEOUTP POWER LST JNUM=12345 CC=YES
LINESIZE=133;

LST indicates that the entry is in the LST queue. LST is the
default.

PUN indicates that the entry is in the PUN queue.

PWD=password specifies the password for the entry if a password was
specified when created the entry was created. Note:
with VSE/POWER Version 2, a password must be
associated with the entry.

USERID=userid specifies the eight-byte user identi'ﬁer,, if one was
specified when the entry was created. This option
applies to VSE/POWER Version 2.

Options for VSAM Files

Operating systems: CMS, OS, and VSE

The INFILE statement can be used to access VSAM files. In this section you
will find the descriptions of the special INFILE options for VSAM files. VSAM file
processing is complex, and a complete discussion is beyond the scope of this
book. Refer to the SAS Guide to VSAM Processing for an in-depth discussion of
VSAM processing with SAS programs, including a VSAM mini-primer and detailed
examples.

The form of the VSAM INFILE statement is

INFILE fileref VSAM [special and standard options];

The keyword VSAM is specified in the typeoption position of the INFILE statement
(following the fileref) to indicate that a VSAM file will be read. The VSAM typeop-
tion is not required in all cases; however, it must be used if any of the following
conditions are true:

1. You are reading a VSAM file under VSE.

2. You are executing SAS programs under TSO on OS/VS2 Release 1.x
(SVS), and the VSAM data set was dynamically allocated with the
ALLOCATE command, rather than defined by a DD statement in your
TSO LOGON cataloged procedure.

3. You have bypassed the VSAM catalog to determine the volume location
of the VSAM component or cluster, and have not coded the
AMP=(‘AMORG’) parameter in the OS JCL language defining the VSAM
component or cluster.
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A VSAM file is considered a nonstandard file and requires special INFILE state-
ment options. Some of the standard INFILE statement options can also be speci-
fied for VSAM processing. The standard options that can be used are

COL=variable
END=variable
EOF=variable
FLOWOVER
LINE=variable
LINESIZE=variable
MISSOVER
N=variable
STOPOVER.

The following special options are also used in the INFILE statement to access
VSAM files:

BACKWARD

BKWD
tells the SAS System to read a VSAM data set backwards.
BACKWARD is valid only when reading sequentially.

BUFND=integer
is the number of data buffers to be used for a VSAM input file. The
BUFND= option can also be specified in the control language
defining the VSAM data set. If you do not use the BUFND= option,
VSAM provides a default value.

BUFNI=integer
is the number of index buffers to be used for a VSAM input file. The
BUFNI= option can also be specified in the control language
defining the VSAM data set. If you do not use the BUFNI= option,
VSAM provides a default value. For sequential processing, one index
buffer is usually sufficient.

CONTROLINTERVAL

CTLINTV

CNV
indicates that you want to read physical VSAM control intervals
rather than logical records. When you specify the
CONTROLINTERVAL option for a password-protected VSAM file,
you must give a control interval access or higher level password with
the PASSWD= option. Control interval access is typically used only
for diagnostic applications or for reading a VSAM catalog.

ERASE=variable
defines a numeric SAS variable that you must set in order to erase a
VSAM record.

To erase a record, set the ERASE= variable to a value of 1 before
a PUT statement for the file executes. When you set the ERASE=
variable to a value of 0, the record is updated (instead of erased)
when the PUT statement executes. This is the default action if
ERASE= is not specified.

After a record is erased, the ERASE= variable is automatically reset
to 0. Therefore, you must set it to 1 again to erase another record.
This prevents the inadvertent deletion of a series of records.

This option is valid only for KSDS and RRDS records. There is a
VSAM restriction that records cannot be erased from an ESDS.
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ERRORABEND
tells the SAS System to abend if VSAM encounters a logical error
while accessing the file. This option is for diagnostic purposes and
should be used only under the direction of a SAS consultant or your
SAS installation representative. Do not confuse this option with the
SAS System option ERRORABEND. The INFILE statement option
applies only to that file.

The abend occurs as soon as the SAS System encounters the
VSAM logical error and therefore is not affected by the FEEDBACK=
option.

Note that open files are not closed because the abend occurs
immediately upon detection of a VSAM logical error. Therefore,
updates made to VSAM files during the current DATA step could be
lost if the control interval has not yet been written back to disk.
VSAM catalog information, such as the number of records in the file,
may also be incorrect after the abend."’

FEEDBACK=variable

FDBK=variable
defines a numeric variable that the SAS System sets to the VSAM
logical error code when a logical error occurs. FEEDBACK = is similar
to the _FDBK_ automatic variable but is more flexible and better
suited to handling VSAM logical errors. When the SAS System sets
the FEEDBACK= variable, you must set it back to 0 to continue
processing after a logical error. For more information, see the SAS
Guide to VSAM Processing. ‘

GENKEY N
specifies generic key processing. When GENKEY is specified, SAS
programs treat the KEY= variable as the leading portion of a record’s
key. VSAM retrieves the first record whose key matches the generic
key. Use this option if you plan to retrieve a series of records that
have the same leading key field.

KEY=variable

KEY=(list of variables)
indicates that keyed direct access is to be used to retrieve records
from a KSDS or an ESDS through an alternate index. KEY= defines
one or more character variables that you set to the key of the record
you want retrieved. You can construct a key up to 256 characters
long by defining a list of character variables. The SAS System builds
the key by concatenating the variables. The key is extended with
blanks (on the right) to the full key length that was set when the file
was defined.

KEYGE
specifies that retrieval requests with the KEY= option are for any
record whose key is equal to or greater than the key specified by
KEY=. This approximate key retrieval is useful when the exact
record key is not known.

KEYLEN=variable
specifies a numeric SAS variable that, when used with GENKEY,
specifies the length of the key to be compared to the keys in the
file. That is, the variable’s value is the number of generic key
characters passed to VSAM.
In addition, the SAS System sets the variable specified by
KEYLEN= to the actual key length defined in the cluster before the ,
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DATA step executes. Thus, KEYLEN can be used to read the file’s
keys without knowing the key length in advance. Assign the value of
the KEYLEN= variable to a different variable if you also intend to set
the KEYLEN= variable for generic key processing.

KEYPOS=variable
specifies a numeric variable thai the SAS System sets to the position
of the VSAM key field. This optidn allows keys to be read without
knowing the key position in advance. The variable is set to the
column number, not the offset (which is column number minus 1).

PASSWD=password
gives the appropriate password for a VSAM file that has password
protection. The password is replaced with Xs on the SAS log. The
appropriate password is

* a read (or higher-level) password for a file that you are reading
only

« an update (or higher level) password for a file that you are
updating or loading

« a control interval (or higher level) password to read a file’s
control intervals directly.

RBA=variable
defines a numeric variable that you set to the relative byte address
(RBA) of the data record (or control interval) you want to read.
The RBA= option indicates that addressed direct access is to be
used for record retrieval, and is appropriate for an ESDS or a KSDS.
The RBA= option can also be used to access the control intervals in
a RRDS if the CONTROLINTERVAL option is specified.

RC4STOP
stops the DATA step from executing when opening a VSAM file
results in a return code of 4. The SAS System normally treats a return
code of 4 from OPEN as recoverable, and continues processing.

RECORDS=variable
defines a variable that the SAS System sets to the number of logical
records in the VSAM file you are reading.

RESET
indicates that the VSAM file is to be reset to empty (no records)
when it is opened. The RESET option applies only to loading a VSAM
file that has been defined with the VSAM option REUSE. Specify this
option to use a VSAM file as a work file by re-loading it in the DATA
step. This option cannot be used if the file has an alternate index.

RRN=variable
defines a variable that you set to the relative record number (RRN) of
the VSAM record you want to read or write. This option indicates
that keyed direct access is to be used for record retrieval and storage
and is appropriate only for an RRDS.

SEQUENTIAL

SEQ
specifies sequential VSAM record retrieval when either the RBA=
(for an ESDS) or the RRN= (for a RRDS) direct access option
indicates direct record storage for the PUT statement.

The SEQUENTIAL option is necessary only when adding new

records after sequentially reading existing records in an ESDS or a
RRDS.

119



120 Chapter 4

SKIP
indicates that skip sequential access is to be used for record retrieval.
Skip sequential access finds an initial record with keyed direct access
and then retrieves records from that point on with sequential access.
An unchanged KEY= or RRN= value indicates that subsequent
records are to be retrieved sequentially. The SKIP option can be
used for a KSDS or a RRDS.

UPDATE=variable
tells the SAS System that not every record read is to be updated
when you are reading and writing records from a VSAM file. The
UPDATE= option defines a numeric SAS variable that you set when
you want to retrieve a record with update access.

* When you set the UPDATE= variable to a value of 1 before an
INPUT statement executes, the record is retrieved for update.
This is the default if UPDATE= is not specified.

* When you set the UPDATE= variable to a value of 0 before the
INPUT statement executes, the record is not retrieved for
update.

When you have both an INFILE and a FILE statement pair that
reference the same VSAM file, records are retrieved for update by
default. When a record is retrieved for update, no other user,
including you, can access that particular record or any other records
in the same control interval, until you free the record by executing a
PUT or another INPUT statement for that file. The UPDATE= option
is used to avoid “user lockout” when only a few of many records
read need updating.

Options for VTOC Files

Operating systems: OS and VSE
A direct-access disk’s volume table of contents or VTOC can be read with the
INFILE statement. The form of the VTOC INFILE statement is

INFILE fileref VTOC [special and standard options];

The fileref specification differs between operating systems.'? The keyword VTOC
indicates that the VTOC file is to be read.

The VTOC is considered a nonstandard file and requires special INFILE state-
ment options. In addition, all standard INFILE statement options can be specified
for VTOC processing.

The following special options are used in the INFILE statement to access VTOC
files:

CCHHR=variable
defines a character variable whose value is the cylinder-head-record
address of each VTOC record accessed. The value returned to the
CCHHR= variable is a hexadecimal value of length 5. Use the
$HEX10. format to display the returned address.

Operating systems: OS and VSE

CVAF
causes the SAS System to use the Common VTOC Access Facility
(CVAF) of the IBM program product Data Facility/Device Support
(DF/DS) for indexed VTOC:s. If the VTOC is not indexed or if your
installation does not support DF/DS, this option has no effect.
When you use CVAF and a CCHHR= variable, values returned to
the CCHHR= variable for Format Five data set control blocks
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(DSCBs) are not valid because indexed VTOCs do not include
Format Five DSCBs.

Operating system: OS

Notes

1. VSE: When VTOC is specified for typeoption in the INFILE statement, the
name specified in the fileref position is either a volume serial or a logical unit.
When POWER is specified, the name is the job name of the queue entry. The
sections on the POWER and VTOC typeoptions discuss these specifications.

2. Different operating systems use different statements to assign reference
names and describe the input file:

* AOS/VS: Use the SAS FILENAME statement or the AOS/VSCREATE
/LINK command.

¢ CMS: Use the FILEDEF command.

¢ OS (batch): Use a DD statement.

¢ OS (TSO): Use the ALLOCATE command.

¢ PRIMOS: Use the SAS FILENAME statement.

* VMS: Use the SAS FILENAME statement or the VMS ASSIGN command.

o VSE (batch): Use the DLBL, EXTENT, and ASSGN statements.

* VSE (ICCF): Use the /FILE job entry statement.

See the appendix on Operating System Notes for details and examples for your
operating system.

3. VSE: You must specify either the BLKSIZE= or the LRECL= option in the
INFILE statement unless you are reading a nonstandard file.

4. VSE: Values for keyword can be either LEAVE or REWIND.

5. CMS, OS, VM/PC, and VSE: For variable-length records, the length of the
4-byte length descriptor (RDW) is not included in the length value. For undefined
format (RECFM=U) records, the length value is the length of the current block.

6. AOS/VS, PRIMOS, and VMS: The maximum LRECL= value is 32700.

CMS, OS, and VM/PC: You do not need to specify the LRECL= option
in both the control language and the INFILE statement. If you specify it in both
places, the INFILE statement value overrides. If you do not specify a LRECL=
value, the value from the file label, if there is one, is used. If there is no file label,
the default LRECL= value depends upon the values (explicit or default) for
BLKSIZE= and RECFM=,

VSE: You cannot specify the LRECL= option in the control language. If
you do not specify a LRECL= value, the default depends upon the the values
for BLKSIZE= and RECFM=. Except when reading nonstandard files, either the
LRECL= or the BLKSIZE= option, or both, must be specified in the INFILE state-
ment. You must specify both the BLKSIZE= and the LRECL= options if the
RECFM=FB.

7. AOS/VS: Values for RECFM= can be

* F or FX: fixed length
* V or VR: variable length
* D or DS: data sensitive.

CMS, OS, VM/PC, and VSE: Values for RECFM= can be

¢ F: fixed length

* V. variable length

* FB: blocked fixed length

* VB: blocked variable length
 U: undefined.
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CMS, OS, and YM/PC: The following can be added to the end of the values
above:

 A: the first byte of each record is an ANSI printer control character

« S: the file contains spanned records (records which span more than one
block)

* M: the first byte of each record is a machine printer control character

* D: the file contains variable-length ASCII tape records.

You do not need to specify the RECFM value in both the INFILE statement and
the control language defining the input file. If it is specified in both places, the
INFILE statement value supersedes. If it is not specified in either place, the value
from the file label, if there is one, is used. The default RECFM= value is U.

VMS: Values for RECFM= can be

« F: fixed length
* V: variable length.

The RECFM=F and LRECL=n options can be used together to read variable
length records as if they were fixed. The variable length records are padded with
blanks or truncated to the length specified by the LRECL= option.

VSE: Except when reading a nonstandard file, RECFM = must be specified
in the INFILE statement. Only F(B), V(B), and U can be specified.

8. CMS, OS and VM/PC: UNBUFFERED is automatically in effect for files allo-
cated to the terminal.

9. OS: The SAS System sets the VOLUME= value from information in the job
file control block (JFCB). The file can span up to five volumes, in which case the
value of the VOLUME= variable is the concatenated volume serials.

10. VSE: The VOLUME= option is valid only for typeoption VTOC, and only
one volume serial is returned.

11. OS and CMS: The abend is a user abend with a completion code that is
the same as the VSAM logical error code.

VSE: The abend is a program interruption for an execute exception with
register one containing the VSAM logical error code.

12. OS: The fileref specification for VTOC access is the DDname associated
with the VTOC in the control language for the job.

VSE: The fileref should be a volume serial or a logical unit, not a filename.
For example,

DATA ONE;
INFILE VOLABC VTOC
RECFM=F BLKSIZE=140
LRECL=140 CCHHR=CCVAR;

DATA TWO;
INFILE SYS101
RECFM=F BLKSIZE=140
LRECL=140 VOLUME=VOLVAR;

See the SAS Sample library for usage examples. The IBM manual, VSE/Advanced
Functions DASD Labels (SC24-5213), contains layouts of VTOC records.



SAS Statements Used in the DATA Step 123

Table 4.5 Summary of Standard and Special INFILE Statement Options

Operating System

Options K QL
\ \3
K QM“ S 3@4

Standard External File Options

BLKSIZE=
specifies block size. X X X X
BSAM
uses BSAM to read physical X
blocks of file.
CCHHR=
returns the cylinder-head- X
record address of each DSCB
read.
CLOSE=
specifies the close disposition X X
for the file.
COLUMN=
gives column location of X X X X X X X
input pointer.
DCB=
indicates that DCB from X X
specified file be used for
current file.
DEVTYPE=
returns device type X X
information.
DSCB=
returns DSCB of a non-VSAM X X
disk data set.
END=
defines a variable indicating X X X X X X X
when current line is end-of-
file.
EOF=
specifies statement label for X X X X X X X
implicit GO TO at end-of-file.
EOV=
indicates last file of X
concatenated files.

continued on next page
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Table 4.5 continued

Options

Operating System

\4")
S S
Y‘O o@ O"J

FIRSTOBS=

specifies first record to read.

FLOWOVER

specifies action to take if
INPUT reads past end of line.

JFCB=

returns the job file control
block for the file.

LENGTH=

specifies variable containing
length of current line.

LINE=

gives location of line pointer.

LINESIZE=

limits record length read by
INPUT statement.

LRECL=

specifies record length of
input records.

MISSOVER

if values not present for
variables in INPUT, assign
missing values.

N=

specifies number of lines
available to pointer.

OBS=

specifies last line to read from
~file.

RECFM=
specifies the record format.

START=

gives column number where
PUT _INFILE_ starts writing.

continued on next page
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Operating System

Options K o°’ C
o\ /o SV
4 > &/ /)8
STOPOVER
stop DATA step if a record X X X X X X
does not contain all values.
UCBNAME=
returns device address field
from unit control block.
UNBUFFERED
inhibits the standard look- X X X X X X
ahead read.
VOLUMES =
returns the volume serial. X
DA File Options
ABSBLOCK=
specifies variable whose X
value is number of block.
CCHHR=
specifies variable whose X
value is cylinder-head record
address of block.
FEEDBACK =
specifies variable containing X
return code for most recent
read request.
KEY=
specifies variable whose X
value is key for record.
KEYLEN=
specifies length-of KEY= X
variable.
RELBLOCK=
specifies variable whose X
value is relative number of
block.

continued on next page
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Table 4.5 continued

Options

Operating System

YL ; S
S ES S

SEARCH=

specifies search criterion for
reading file.

TTR=

specified variable whose
value is relative track and
record number.

POWER File Options

CC=

specifies if carriage control
character is returned with
record.

CLASS=

specifies output class of
entry.

JNUM=
specifies entry’s job number.

PWD=
specifies entry’s password.

USERID=
specifies user ID.

VSAM File Options

BACKWARD
reads VSAM file backwards.

BUFND=

gives number of data buffers
for VSAM file.

BUFNI=

gives number of index buffers
for VSAM file.

X X X

continued on next page
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Operating System

Options K o"’ C
S /o S/ X /S
L/ /LS
CONTROLINTERVAL
reads physical VSAM control X X X
intervals.
ERASE=
tells whether or not a VSAM X X X
record is to be erased.
ERRORABEND
abend if logical error occurs X X X
while processing VSAM file.
FEEDBACK=
is set to VSAM logical error X X X
code.
GENKEY
specifies VSAM generic key X X X
processing.
KEY=
specifies key of VSAM record X X X
to be read.
KEYGE
requests first record with key X X X
equal to or greater than
KEY= value.
KEYLEN=
gives key length, and with X X X
GENKEY specifies generic key]
length.
KEYPOS=
returns position of key field. X X X
PASSWD=
specifies password of X X X
protected file.
RBA= |
specifies relative byte address X X X
of record to be read.

continued on next page
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Table 4.5 continued

Operating System

Options Ry L
\9%\ &5 4“‘6 S
RC4STOP
stops DATA step when file X X X
open return code is 4.
RECORDS=
returns number of logical X X ' X

records in data component of
VSAM cluster.

RESET

specifies that file is to be X X X
reset to empty when opened.

RRN=
specifies relative record X X X
number of record to be read.

SEQUENTIAL

specifies sequential record X X X
retrieval from RRDS or ESDS
when adding records.

SKIP
use skip sequential access for X X X
retrieval.

UPDATE=
specifies that not all records X X X

need to be retrieved with
update access.

VTOC File Options

CCHHR=

returns the cylinder-head- X X
record address.

CVAF

allows compatible processing X
of OS/VS indexed VTOCs.
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INFORMAT Statement

Operating systems: All

The INFORMAT statement associates informats with variables. You can use it in
a DATA step to specify a default informat for variables listed in an INPUT state-
ment. You can also use it in some procedures such as PROC EDITOR and the
FSEDIT procedure in the SAS/FSP software product.

You can associate informats with variables by using the statement

INFORMAT variables [informat] ...;
These terms are included in the INFORMAT statement:

variables
names the variable or variables you want to associate with an
informat.

informat
gives the informat you want SAS to use for reading values of the
variable or variables in the previous variable list. When an informat is
specified in an INFORMAT statement, only the informat type (RB, IB,
$, and so on) is used. Any width or decimal specification is ignored.
Every informat name ends with a period (for example, $15.) or has a
period between the width value and number of decimal places (for
example, 8.2). All the informats described in “SAS Informats and
Formats” except the $CHAR. and BZ. informats can be used. (You
should not use the $CHAR. and BZ. informats because blanks are
significant to them; however, list input mode uses blanks to indicate
the end of an input field. Therefore, unexpected results may occur
with embedded blanks in data lines when you use the $CHAR. and
BZ. informats.)

When you use an INFORMAT statement to associate an informat with a vari-
able and then use the variable’s name without an informat in an INPUT statement,
SAS reads the value using list input mode (described with the INPUT statement
later in this chapter).

For example, these statements

INFORMAT FRSTNAME LASTNAME $15.;
INPUT FRSTNAME LASTNAME;

are equivalent to the statement
INPUT FRSTNAME : $15. LASTNAME : $15.;

The colon format modifier (:) is described with the INPUT statement later in
this chapter.
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INPUT Statement

Operating systems: All

Introduction
Kinds of data
Numeric data
Character data
Column Input
Requirements
Features
Missing values
Blanks
List Input
Requirements
Features
Order of variables
Missing values
Blanks
Formatted Input
Requirements
Features
Grouped format lists
Format modifiers
Order of variables
Missing values
Blanks
Storing informats
Advanced Input Statement Features
Column pointer controls
Column pointer location after reading
Line pointer controls
Line hold specifiers
Reading past the end of a line
SAS formatted lists with pointer controls
Format modifiers for error reporting
Named Input
Restrictions
Special Topics
The INPUT statement without operands
How the SAS System handles invalid data
End-of-file
Arrays
Notes

Introduction

The INPUT statement describes the arrangement of values in an input record and
assigns input values to corresponding SAS variables. A simple INPUT statement
can read simple input data records. You may need to use the INPUT statement’s
advanced features to read more complicated input data.

The general form of the INPUT statement is
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INPUT [specification]...;
There are four ways to describe a record’s values in an INPUT statement:

1. column

2. list, or free-format
3. formatted

4. named.

The first three styles are the most common; named input can be used only with
a particular form of input data. The following simple INPUT statements, reading
the variables NAME (character) and AGE (numeric), illustrate the column, list, and
formatted input styles. A character value is simply a sequence of characters. A
dollar sign ($) following a variable in an INPUT statement indicates that it has a
character value.

With column input, the column numbers containing a variable’s value follow
the INPUT statement variable:

INPUT NAME § 1-8 AGE 11-12;

With list input, the variables to be assigned data values are simply listed in the
INPUT statement:

INPUT NAME § AGE;

With formatted input, you specify an informat after the INPUT statement vari-
able. The informat indicates the variable’s data type and field width.

INPUT NAME $CHAR11. AGE 2.;

Input styles can be mixed within an INPUT statement. For example, you can
read NAME with column input and AGE with formatted input:

INPUT NAME § 1-10 AGE 2.;
A DATA step can have one or many INPUT statements.

Kinds of data Standard-form data can be read with all four input styles. Standard
-form data are stored with one digit or character per byte. One column on a termi-
nal screen, printout, or punched card is equivalent to one byte. Data that are not
in standard form can be read only with formatted input. Examples of non-standard
form data are hexadecimal, packed decimal, and binary values. Both character
and numeric data can be stored in standard or nonstandard forms.

A variable read with an INPUT statement is assumed to be numeric unless a
dollar sign follows it in the INPUT statement, or the variable has been previously
defined as character. If you specify a data type that is incompatible with the data
value, SAS takes the action described in How the SAS System Handles Invalid
Data.

Numeric data Standard numeric data can be represented in several ways: stan-
dard numeric, negative, fractions, hexadecimal, scientific notation (also called
E-notation), packed decimal (signed or unsigned), binary (integer), floating point
(real binary), zoned decimal (with or without legal blanks), blanks as zeroes, and
special embedded characters ($, %, (), commas, and blanks). All of these numeric
data forms must be read with formatted input except standard numeric and nega-
tive. For example, the standard numeric data value 23 can be expressed in any
of the following ways:
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DATA DESCRIPTION DATA RESULT

input right justified 23 23
input not justified 23 23
input left justified 23 23
input with leading zeros 00023 23
input with decimal point 23.0 23
in E—notation, 2.3x10" 2.3E1 23
in E—notation, 230x10! 230E—1 23
minus sign for negative numbers —23 —23

Remember the following points when reading numeric data:

* a minus sign preceding the number (without an intervening blank)
indicates a negative value.

« leading zeros and the placement of a value in the input field do not
affect the value assigned to the variable.

* numeric data can have leading and trailing blanks, but cannot have
embedded blanks (unless read with the COMMA. informat).

* to read decimal values from input lines that do not contain explicit
decimal points, indicate where the decimal point belongs by a decimal
parameter with column input, or an informat with formatted input. An
explicit decimal point in the input data overrides any decimal
specification in the INPUT statement.

The following are examples of input data that either must be read with an infor-
mat or that are invalid:

DATA REASON

23 embedded blank requires COMMA. informat
- 23 embedded blank requires COMMA. informat
2,341 comma requires COMMA. ‘informat

(23) parentheses requires COMMA. informat
C4A2 hexadecimal value requires HEX. informat
1DEC84 date requires DATE. informat

23— sign should precede the number

missing value is a single period
E23 not a number

See Special Topics, at the end of this chapter, for information on how the SAS
System handles invalid numeric input.

Character data Input data can include any character. However, be careful when
your input data include

+ leading blanks. Character values beginning with blanks can cause
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problems with list-style input because leading and trailing blanks are
trimmed from a character value before the value is assigned to a variable.
You can avoid problems when reading values with leading blanks by
using formatted input with the $CHAR. informat. See the chapter “SAS
Informats and Formats” for more information on informats.

« semicolons in data following a CARDS statement. See the description of
the CARDS statement for more information and an example of how to
handle semicolons in character data.

Column Input

Requirements With column input, the column numbers containing the value
follow a variable in the INPUT statement. Column input can be used when the
input values are

* in the same columns on all the input lines
e in standard numeric or character form.

For example, if the numeric variable COUNT occupies columns 7 and 8 in all
lines of input data, this INPUT statement,

INPUT COUNT 7-8;

reads the value of the variable COUNT from columns 7 and 8 of each line of
input data.

The form of the INPUT statement for reading one variable with column input
is ’

INPUT variable [$] startcolumn
[—endcolumn] [.decimals];

where

variable
names the variable whose value the INPUT statement is to read.

$
indicates that the variable has a character, rather than a numeric,
value. If the variable has been previously defined as character, the $
sign is not required.

startcolumn
is the first column of the input record that contains the variable’s
value.

—endcolumn
is the last column of the input record that contains the variable’s
value, If the variable’s value occupies only one column, omit
endcolumn.
For example,

INPUT NAME § 1-10 PULSE 11-13 WAIST 14-15 AGE 16;

Values for the character variable NAME start in column 1 and end in
column 10. Values for PULSE start in column 11 and end in column
13, and so forth. AGE occupies only column 16.

.decimals'

gives the number of digits to the right of the decimal if the input
value does not contain an explicit decimal point. An explicit decimal
point in the input value overrides a decimal specification in the
INPUT statement. For example, the statement
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INPUT NUMBER 10-15 .2;

reads the value of NUMBER with two decimal places. The following
list shows some input data for the NUMBER variable and their values
when SAS reads the data with the .2 specification.

INPUT RESULTS

2314 23.14

2 .02

400 4.00

—140 —1.40

12.234 12.234 (input decimal overrides)

12.2 12.2 (input decimal overrides)

Features Features of column input are:

1. Input values can be read in any order, regardless of their position in the
record. For example, the statement

INPUT FIRST 73-80 SECOND 10-12;

first reads a value of the variable FIRST from columns 73 through 80,
and then a value for the variable SECOND from columns 10 through 12.
2. Character values can have imbedded blanks.
3. Character values can be from 1 to 200 characters long.
4, Values or parts of values can be reread. For example, in,

INPUT ID 10-15 GROUP 13;

columns 10-15 contain an ID value; the third digit of ID, column 13, is a
group number.

Missing values Blank fields and fields containing only a period (.) are interpreted
as missing values.

Blanks Column input ignores both leading and trailing blanks within the field.
Thus, if you use the INPUT statement

INPUT COUNT 7-9;

and the value for COUNT is in columns 7 and 8 and column 9 is blank, the value
in columns 7 and 8 is used. The SAS language does not treat trailing blanks as
zeros as some other languages do (for example, FORTRAN).

If numeric values contain blanks that represent zeros or if you want to retain
leading and trailing blanks in character values, you must read the value with an
informat. See the Formatted Input section for more information.

List Input

Requirements With list input, the SAS System scans the input line for values,
rather than reading from specific columns. Consider list input when

* input values are separated from each other by at least one blank
» periods, rather than blanks, represent missing values
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* character input values have a maximum length of eight bytes, unless
given a longer length in an earlier LENGTH, ATTRIB, or INFORMAT
statement.

With list input, the values for the variables are delimited by one or more blanks
or by the end of the input record, whichever comes first. Unless explicitly speci-
fied elsewhere, the length of character values is 8 bytes by default. To read longer
values, use formatted input; that is, specify an informat, use column input, or
define a longer length in a LENGTH, ATTRIB, or INFORMAT statement.

Features List input may be the easiest style to use since you can simply list the
variables to be assigned values in the INPUT statement. It is not necessary to
know what columns the data values occupy in the input record. However this
style has some restrictions on the order of variables and missing values.

The form of the INPUT statement for reading one variable with list input is

INPUT variable [$] [&] ;

where
variable
names the variable whose value the INPUT statement is to read.
$
indicates that the preceding variable contains a character, rather than
a numeric, value. If the variable has been previously defined as
character, the $ sign is not required. For example,
INPUT NAME §;
&

indicates that a character value may have one or more single
embedded blanks. Because a blank normally indicates the end of a
data value with list input; when you use the ampersand modifier,
indicate the end of the value with at least two blanks. For example,
the following INPUT statement can read the values listed for the
variables NAME and AGE:

DATA ONE;
INPUT NAME §$ & AGE;
CARDS;

J. Jones 20

J. R. J. 31

r

Order of variables When reading with list input, the order of the variables listed
in the INPUT statement and their corresponding values in the input data must
be the same.

You cannot read values selectively with simple list input, although you can
ignore all values after a given point. For example, suppose each input line con-
tains five values for the variables A, B, C, D, and E, and you want only values
for A, B, and D. With simple list input you cannot skip C, but you can omit E
since it is after D, the last value you want:

INPUT A B C D;

Missing values Missing input values must be represented with a single period
(.) to be read with list input.

Blanks You cannot read values that contain leading, trailing, or embedded
blanks with list input because blanks indicate the end of data values. (To read
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input values with leading or trailing blanks, use either the column or the formatted
input style.) To read character values containing single embedded blanks, use the
ampersand (&) modifier described above.

Formatted Input

Requirements An INPUT statement reading formatted input lists a SAS informat
after the variable. An informat gives the data type and field width of an input
value. The informat specified must be a SAS or a user-defined informat. See the
chapter “SAS Informats and Formats” for more information about informats.

Features Features of formatted input are that you can:

* read input values with contiguous blanks
* read data in virtually any form

* use grouped format lists

* use format modifiers.

Formatted input is often used with the pointer controls discussed later in
Advanced INPUT Statement Features and with format modifiers. Note, however,
that neither pointer controls nor format modifiers are required to use formatted
input.

The form of the INPUT statement for reading one variable with simple format-
ted input is

INPUT variable [formatmodifier]
informat ;

where

variable
is the variable that the INPUT statement is to read.

formatmodifier
modifies the way the informat reads the input value. There are two
format modifiers: the colon (:) and ampersand (&). They are
described in Grouped Format Lists, below.

informat

gives the informat to use when reading the input value. An informat
always includes or ends with a period (.), for example, 3.2 and
$CHARA4. See the “SAS Informats and Formats” chapter for complete
descriptions of all SAS informats.

Informats for character values begin with a dollar sign ($).

Actual decimal points included in the input override decimal
specifications in an informat.

Grouped format lists When input values are arranged in a pattern, they can be
described with a grouped format list. A grouped format list consists of two lists,
each enclosed in parentheses: the first names the variables to be read; the second
gives their corresponding informats. You can write shorter INPUT statements with
format lists because

* the format list is recycled until all variables have been read
* numbered variable names can be used in abbreviated form to avoid
listing all the individual variables.

You can use as many format lists as necessary in an INPUT statement, but for-
mat lists cannot be nested. For example, if the values for the five variables
SCORE1-SCORE5 are arranged four columns per value without intervening
blanks, the following INPUT statement
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INPUT (SCORE1-SCORE5) (4. 4. 4. 4. 4.);

reads their values. However, if you specify more variables than informats, the for-
mat list is reused to read the remaining variables. Therefore, this shorter format
list accomplishes the same thing:

INPUT (SCORE1-SCORES5) (4.);

When all the values in the variable list have been read, the INPUT statement
ignores any directions remaining in the informat list.

You can use commas between items in format lists to delineate separate infor-
mats. In this statement,

INPUT (A B) ($,5.);

the comma indicates that the $ specification is associated with A, and that the
5. informat is associated with B. Without the comma,

INPUT (A B) ($ 5.);

the SAS System interprets the statement with a single informat, $5., and associates
it with both A and B.

The n* modifier” specifies in format lists that the next format is to be repeated
n times. For example, say that you want to read first a value of the variable NAME,
followed by the five SCORE values:

INPUT (NAME SCORE1-SCORES) ($10. 5%4.);

This INPUT statement first reads a value of the variable NAME from columns 1
through 10; then reads the five SCORE values from the next 20 columns.

Format modifiers Format modifiers change the way an informat reads an input
value. Specify a format modifier before the informat to which it applies. There
are two format modifiers:

combines informats with the scanning feature of list input. The colon
indicates that the value is to be read from the next nonblank column
until

« the next blank column

« the length of the variable as previously defined has been read

« the end of the data line ,
whichever comes first. If the length of the variable has not been
previously defined, its value is read and stored with the informat
length.

For example, say that the first value on each input line is a last
name that can be up to 15 characters long. Use the colon (:) format
modifier before the $15. informat to indicate that the value ends at
the first blank column, the end of the data line, or the end of 15
columns, whichever comes first. For example, the following INPUT
statement

INPUT LASTNAME :$15.;
reads the following input data:

Smith 123 Highway
Longlastname 527 Avenue

Operating systems: All.
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&
indicates that a character input value may contain one or more single
embedded blanks and is to be read from the next nonblank column
until one of the following is encountered:
* two consecutive blanks
» the length of the variable as first defined in the DATA step
« the end of the input line
whichever comes first.
For example, the statement

INPUT LASTNAME § STATE & §;

indicates that the input line contains first a value for the character
variable LASTNAME, and then a value, which can include one or
more single blanks, for the character variable STATE.

Note: because the ampersand format modifier indicates that the
input value may contain single embedded blanks, signify the end of
the value with two blanks.

The & modifier has the same effect as the : modifier except that
the terminating condition is two blanks rather than one. For example,

DATA ONE;
INPUT LASTNAME & $15. FIRSTNAME;
CARDS;
LONGLASTNAMEONE JOHN
MC ALLISTER MIKE
LONGLASTNAMETHREE JIM

The colon is unnecessary in this case because the ampersand implies
the colon’s function. The value for LASTNAME is read from the first
nonblank column up to 15 columns or until two consecutive blanks
or the end of the line.

Operating systems: All

Note: using the : or & format modifier invokes the scanning feature of list input.
Although the variable value contains only the input read from the next nonblank
column until either the next blank or the defined length of the variable, the input
pointer does not stop until it finds a blank. Therefore, do not use the : or the &
format modifier unless

« input data values are separated by blanks (two blanks in the case of the
& madifier), or .

* you intend to read only the last variable in the input line using the format
modifier, and therefore do not care about the input pointer location.

Order of variables Simple formatted input (that is, without pointer controls)
requires that the variables be in the same order as their corresponding values in
the input data. You can read variables in any order by using pointer controls.

Missing values Missing values in formatted input are generally represented by
blanks or a single period for a numeric value, and by blanks for a character value.
However, some informats, such as $CHAR.,, treat blanks as valid data. See the
chapter “SAS Informats and Formats” for more information on how a particular
informat handles data.
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Blanks The informat used with formatted input determines the way blanks are
interpreted. For example, the $CHAR. informat reads blanks as part of the value,
whereas the BZ. informat turns blanks into zeros.

Storing informats Informat names specified in the INPUT statement are not
stored with the SAS data set. Informat names specified with the INFORMAT or
ATTRIB statement are stored, allowing you to input informatted values in a later
DATA step without specifying the informat or to input data using PROC FSEDIT.

Advanced Input Statement Features

As the SAS System reads values from the input lines, it keeps track of its position
with a pointer. For example, if each observation has several data lines of input
and you are reading a value that begins in the tenth column of the second line,
the pointer’s position is line 2, column 10.

Pointer controls reset the pointer’s column and line position, and tell the INPUT
statement where to go to read the data value. There are two kinds of pointer con-
trols, and two line hold specifiers:

1. column pointer controls move the pointer to the column you specify.
There are four column pointer controls: @n, @pointvariable , +n, and
~+pointvariable.

2. line pointer controls move the pointer to the line number specified.
There are five line pointer controls: #n, #pointvariable, /.

3. line hold specifiers keep the line pointer on the current input line. There
are two line hold specifiers: trailing @ and trailing @@.

You can also determine the pointer’s current column and line location with
the the COLUMN= and LINE= options in the INFILE statement.

Specify pointer controls before the variable to which they apply. Line pointer
controls at the end of the INPUT statement can be used to move to the next input
line or define the number of input lines per observation. The sections below
describe each type of column and line pointer control and line hold specifier.

Column pointer controls Column pointer controls indicate in which column an
input value starts. There are four column pointer controls. The first two begin with
an @ sign and are absolute; that is, they move the pointer to a specified column
number. The last two begin with a + sign and are relative; that is, they move
the pointer a specified number of columns.

@n
moves the pointer to column n.*
@pointvariable
moves the pointer to the column given by the value of pointvariable.
To move the pointer to a specific column, use the @ followed by
the column number or by a variable whose value is that column
number. For example, the statement

INPUT @15 SALES;

moves the pointer to column 15. The INPUT statement in this
example

DATA ONE;

A=25;

INPUT aA NAME $10.;
more SAS statements
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+n

also moves the pointer to column 25, the value of A. The
@pointvariable control is often combined with the trailing @ control
described in Line Pointer Controls. In this example,

DATA ONE;
INPUT X 9;
IF 1 <= X <= 10 THEN
INPUT aX CITY $12.;
ELSE
INPUT 250 COUNTY $10.;
more SAS statements
CARDS;

the SAS System obtains the value of X for the current observation in
the first INPUT statement and uses that value to determine the
column to move to in the second INPUT statement. See the section
Line Pointer Controls.

The pointer can go backward as well as forward. For example, this
INPUT statement

INPUT 326 BOOK @1 COMPANY;

first reads a value for BOOK starting at column 26 and then moves
back to column 1 on the same line to read a value for COMPANY. If
a negative number is associated with the @ pointer control, the
pointer moves to column 1.

In this example that mixes input styles,

INPUT NAME $ 1-10 215 PULSE 3. 920 WAIST 2. AGE;

a value for NAME is read with column input from columns 1 through
10; the pointer moves to column 15, reads a value for PULSE from
15, 16, and 17 and for WAIST from 20 and 21, both with formatted
input, and then reads a value for AGE with list input.

moves the pointer n columns.’

+ pointvariable

moves the pointer the number of columns given by the pointvariable
value.

The relative pointer control (+), followed by a number or a
variable, moves the pointer by the number or the variable’s value.
To move backward, use the +pointvariable. For example, the
statement

INPUT 223 LENGTH 4. +5 WIDTH;

moves the pointer to column 23, reads a value for LENGTH from the
next four columns (23, 24, 25, and 26), and then advances the
pointer five columns to read a WIDTH value in column 32.

You can move the pointer backwards by setting a pointvariable in
the DATA step to the number of columns you want to back up and
by specifying that variable after the + pointer control. For example,
say you want to back up one column:

DATA FOUR;
M=-1;
INPUT X 1-10 +M Y;
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This INPUT statement reads a value for X from columns 1 through 10
and then moves the pointer back one column to read a value for Y
starting in column 10.

Column pointer location after reading The pointer’s location after reading
depends on the input style used. When reading with list input, the pointer moves
to the second column after the value. For example, suppose the statement

INPUT X Y;

reads a value for X from columns 1 and 2. Because the value for X was read with
list input, the pointer’s location is column 4, the second column after the value.
The SAS System reads the Y value starting from column 4.

Exception: When the ampersand (&) modifier is used with list input, the pointer
moves to the third column after the value since the ampersand requires two
spaces between input values.

When reading with either column or formatted input, the pointer moves to the
first column after the value. For example, consider the statement

INPUT A 3-4 B;
or the statement
INPUT 33 A 2. B;

The field for the A value ends in column 4 (even if the value itself occupies only
column 3), and the pointer moves to column 5 after reading the value for A.

Whenever you move the pointer to a new input line, the column pointer is
automatically set to 1.

Line pointer controls Line pointer controls specify the input line from which
the INPUT statement is to read a value.

The following three line pointer controls are used when each observation has
values on more than one input line:

#n
moves the pointer to line n.

#pointvariable
moves the pointer to the line given by the value of pointvariable.
When the INPUT statement needs to read several input lines per
observation, the SAS System must know from which line to read
values. The number following the # pointer control specifies the line
that contains the next group of values. For example, in the statement

INPUT 312 NAME $10. #2 ID 3-4;

a #1 is implied between INPUT and the @12 pointer direction,
indicating that the value for NAME begins in column 12 of the first
input line. The value for ID is in columns 3 and 4 of the second
input line. The highest number following the # pointer control in the
INPUT statement determines how many lines per observation are
read unless you override this by specifying N=in the INFILE
statement. For example, in this statement,

INPUT 231 AGE 3. #3 ID 3-4 #2 a6 NAME $20.;

the highest value after the # is 3; thus, the INPUT statement reads
three input lines each time it executes, unless the N= option has
been specified in the associated INFILE statement.
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When each observation has multiple input lines, but values are not
read from the last line, a # pointer control at the end of the INPUT
statement must move the pointer to the last line in each observation
unless the N= option has been specified in the INFILE statement.
For example, if there are four lines per observation but values are
read only from the first two lines, the INPUT statement may look like
this:

INPUT NAME § 1-10 #2 AGE 13-14 #4;

advances the pointer to column 1 of the next input line. For
example, the statement

INPUT AGE GRADE / SCORE1-SCORES5;

reads values for AGE and GRADE from one input line, and then skips
to the next line to read values for SCORE1-SCORES5.

When you have advanced to the next line with the / pointer
control, you must use the #n pointer control or the INFILE statement
N= option to define the number of lines per observation in order to
move the pointer back to an earlier line. To return to an earlier line
when reading from multiline input, give the total number of lines in
the input record with the #n pointer control at the end of the INPUT
statement or the N= option in the INFILE statement. The following
statement requires the #2 pointer control unless the INFILE
statement has the N= option specified:

INPUT A / B #1 @52 C #2;

The above statement reads a value for A from the first line, for B
from the second, and then returns to the first line to read a value for
C. The #2 pointer control identifies two input lines for each
observation, so the pointer can return to the first line for the value of
C.

If the number of input lines per observation varies, use the N=
option in the INFILE statement to give the maximum number of lines
per observation. See the INFILE statement description for more
information. The N= option overrides any specification implied by
pointer controls.

Line hold specifiers Line hold specifiers keep the line pointer on the current
input line when:

* a data line is read by more than one INPUT statement (trailing @).
» one input line has values for more than one observation (trailing @@).

Use the following line hold specifier to read an input line with more than one
INPUT statement:

@, trailing

holds a data line for the next INPUT statement in the step. The next
INPUT statement for the same execution of the DATA step accesses
the same data line rather than reading a new one.

The @ is called a trailing at-sign because it must be the last item in
the INPUT statement. :

Normally, each INPUT statement in a DATA step reads a new data
line. To read values from the same data line with more than one
INPUT statement, use a trailing @ at the end of each INPUT
statement that is to read from that line.
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For example, say that you have two kinds of input data lines. One
type of data line gives information about a particular college course;
the other contains information about the students taking that course.
You need two INPUT statements to read the two lines because they
have different variables and different formats. Lines containing class
information have a C in column 1; lines containing student
information have an S in column 1. You need to check each line as
it is read to know which INPUT statement to use. You need an
INPUT statement that reads only the variable telling whether the line
is a student or class record:

DATA SCHEDULE;
INPUT TYPE $ 1 d;
IF TYPE='C' THEN INPUT COURSE $ PROF §;
ELSE IF TYPE='S' THEN INPUT NAME § ID;

The first INPUT statement reads the TYPE value from column 1 of
every line. Since this INPUT statement ends with a trailing @, the
next INPUT statement in the DATA step reads the same line. The IF
statements that follow check whether the line is a class or student
line, and each gives an INPUT statement to read the rest of the line.

A line held with a trailing @ can be released with an INPUT
statement without operands or a trailing @:

INPUT;

This statement releases the current data line so that the next INPUT
statement reads a new line.

An input line held by a trailing @ is automatically released when
the DATA step executes again. Thus, a RETURN or DELETE
statement releases the line. If you want to read the same input line
in more than one execution of the DATA step, use the @@ symbol,
described below.

Use the following line hold specifier when a single input line contains values
for more than one observation:

@@, trailing
holds an input line for further executions of the DATA step. The @@
symbol (called a double trailing at-sign) is useful when each input
line contains values for several observations.

For example, say that you have input with each line containing
several NAME and AGE values. You want to read first a NAME value,
then an AGE value, then output the observation; then read another
NAME and another AGE value to output, and so on until you have
read and output all the input values in the line. Use a double trailing
@ in your INPUT statement:

DATA THREE;
INPUT NAME § AGE 29;
CARDS;
JOHN 13 MARY 12 SUE 15 TOM 10
The SAS System releases a line held by a trailing @@ when the
pointer moves past the end of the line. In addition, an INPUT
statement without operands or a trailing @ releases the held line
immediately
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INPUT;

and an INPUT statement with a single trailing @ releases the held
line at the end of the current iteration of the DATA step (just as if
@@ had not been specified):

INPUT a;

Reading past the end of a line When @ or + pointer controls are used with
a value that moves the pointer to or past the end of the current line and the next
value is to be read from the current column, SAS goes to column 1 of the next
line to read it. It also prints the message on the SAS log:

NOTE: SAS WENT TO A NEW LINE WHEN INPUT STATEMENT REACHED
PAST THE END OF A LINE.

Use the STOPOVER option in the INFILE statement if you want to treat this condi-
tion as an error and stop building the data set.

You can also use the MISSOVER option in the INFILE statement to set the
remaining INPUT statement variables to missing values if the pointer reaches the
end of a line. See the INFILE statement description in this chapter for more infor-
mation.

Formatted lists with pointer controls You can write shorter INPUT statements
by using pointer controls in format lists. Format lists can contain any of the pointer
controls (@, @@, #, /, and +). For example, suppose you want to read 20 LOC
values and 20 AMOUNT values for each observation. The values are arranged
in the input lines as a string of pairs, with the LOC value followed by an AMOUNT
value. Rather than write a long INPUT statement listing all 40 variables, you can
use a format list to match the LOC values in columns 1-2, 4-5, 7-8, and so on
with the AMOUNT values in columns 3, 6, 9, and so on. The following INPUT
statement reads the values:

INPUT (LOC1-LOC20) (2. +1) @1 (AMOUNT1-AMOUNT20) (+2 1.):

After the LOC values have been read, the @ pointer control moves the pointer
to column 1 in the input line to read the AMOUNT values.

SAS format modifiers for error reporting SAS format modifiers for error report-
ing define the amount of information printed in the log when the SAS System
encounters an error in an input value.

?

suppresses the invalid data message that the SAS System prints when
it encounters an invalid data value. For example:

INPUT X ? 10-12;
INPUT (X1-X10) (2 3.1);

When SAS encounters an invalid character in a value for the variable
X, the SAS System takes the actions described in the later section
How the SAS System Handles Invalld Data, except it does not print
the invalid data message.’ ~

22
the double question mark suppresses the printing of both the error
messages and the input lines when invalid data values are read. The
2 and 2 message modifiers both suppress the invalid data message.
The 2 modifier also prevents _ERROR_ from being set to 1 when
invalid data are read. Thus, the statement
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INPUT X 27 10-12;
is equivalent to

INPUT X ? 10-12;
_ERROR_=0;

Invalid X values are still set to missing values.

Named Input

The named input style can be used when your data lines contain variables fol-
lowed by an equal sign and a value for the variable.® For example, you would
use named input to read an input line containing AGE=21, rather than just the
value 21, for the numeric variable AGE.

Restrictions When an equal sign (=) follows an INPUT statement variable, the
SAS System expects the remaining input line data to contain only named input.
This means that

« the remaining input values must be in the form variable=value.

If any of the values are not in named input form, the SAS System takes
the action described in the later section, How the SAS System Handles
Invalid Data.

If named input values continue after the end of the current data line, a
/ at the end of the data line tells the SAS System to go to the next line
and continue reading with named input. Note that a / in the INPUT
statement has the same effect as a / in the input data line with named
input.

* You cannot switch to another input style for a particular data line once
you start reading it with named input. All of the remaining values on the
data line must be in the named input form.

However, you can read input data in other forms with corresponding
input styles before starting to use named input.

« If you have used a variable that appears in a line of named input in any
other statement (for example, in a LENGTH, ATTRIB, FORMAT, or
INFORMAT statement), the variable is automatically included in the data
set, regardless of whether it is explicitly specified in an INPUT statement.
Even if you explicitly read only one named input value with the INPUT
statement, all of the remaining named input values in the current record
are read, and the corresponding variables are created.

¢ Use an INFORMAT statement preceding the INPUT statement to read a
named input variable with an informat. If you supply any INFORMAT
statements, you must supply one for each informat used in the lines to
be read with named input.

* You cannot use the arrayname(*) variable specification with named input.

The form of the INPUT statement for reading variables with named input is dis-
tinguished by the equal sign following a variable name:

INPUT [pointercontrol] variable=[$] [informat];
where
indicates that the named input style is to be used.

The INPUT statement begins reading named input at the current
location of the input pointer. Thus, if the input lines include some
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data values at the beginning of the line that cannot be read with
named input, you can use another input style to read them. For
example, the INPUT statement

INPUT PULSE WAIST AGE= SEX=:
reads the data line
80 32 AGE=35 SEX=M

Once an INPUT statement starts reading named input (initiated by
an equal sign after a variable), SAS expects all remaining values in
the input line to be in this form. The named input values can be in
any order and all do not need to be specified in the INPUT
statement. For example,

INPUT ID NAME=$20. SEX=$ AGE=;
could be used to read the input line
4798 AGE=23 SEX=F NAME=JOHN SMITH

In this case, the variable ID is read with ordinary list input. Then the
remaining values in the input line are read with named input.

If character values in the input lines contain an equal sign, put two
blanks before and after the data value. For example, the input line

HEADER= AGE=60 AND UP NAME=JOHN DOE
could be read with the statements

FORMAT HEADER $30. NAME $15.;
INPUT HEADER= NAME=;

because there are two blanks before and after the value for the
variable HEADER, which contains an equal sign.

Special Topics

The INPUT statement without operands An INPUT statement without variable
names is a statement without operands. This type of INPUT statement has several
uses:

* to bring an input data line into the DATA step without creating any SAS
variables

* to copy an input record to the output file

* to release an input line held by a trailing @ or @@.

For example, the following lines copy the input file to the output file without cre-
ating any SAS variables:

DATA _NULL_;
INFILE IN;
FILE OUT;
INPUT;

PUT _INFILE_;

How the SAS System handles invalid data An input value is invalid if it

1. requires an informat that is not available at execution time

2. does not conform to the informat specified

3. cannot be read with the input style specified

4. is read as standard numeric data (no $ sign or informat) and does not
conform to the rules for standard SAS numbers.
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When an error in an input value is encountered, the SAS System

* sets the value of the variable being read to missing.

» prints the input line and column number containing the invalid value on
the SAS log.

* sets the automatic variable _ERROR_ to 1 for the current observation.

* prints an invalid data message.

* prints the input lines corresponding to the current observation. If a line
contains unprintable characters, it is printed in hexadecimal form. A scale
is printed above the input line to help determine column numbers,

See the “SAS Log and Procedure Output” chapter for an example.

End-of-file End-of-file occurs when an INPUT statement reaches the end of the
data. When a DATA step tries to read another record after end-of-file has been
reached, the DATA step execution stops. You can detect end-of-file using the
INFILE options END= and EOF =, and stop executing INPUT statements for that
INFILE if you want to continue executing the DATA step. (See the INFILE state-
ment for more details.) However, you cannot use END= or EOF= on files read
from the terminal (including CARDS), or for files for which you specified the
UNBUFFERED option.

Arrays An array member, either explicitly or implicitly subscripted, can be read
with an INPUT statement.®? However, an array name cannot be used for such
things as a column pointer.

When readin% an explicitly subscripted array, specify the subscript following
the array name:

DATA TWO;

INFILE ARRAY2

INPUT ARR1 [INDX+2] ... ;
In this case the subscript can be any valid SAS expression. The expression must
evaluate to a valid subscript value at the time the INPUT statement executes.’

Notes

1. CMS, OS, VM/PC, and VSE: The period preceding the decimal specifica-
tion is optional.

2. AOS/VS, PRIMOS, and VMS: The n* modifier is not available.

3. Named input can be used only under CMS, OS, VM/PC, and VSE.

4. AOS/VS, PRIMOS, and VMS: n can be any expression in parentheses that
evaluates to a positive integer.

5. AOS/VS, PRIMOS, and VMS: n can be any expression in parentheses,
including a negative number.

CMS, OS, VM/PC, and VSE: The number following the + must be a posi-

tive integer.

6. See note 4.

7. CMS, OS, VM/PC, and VSE: To suppress printing the input lines containing
invalid characters, reset the value of the _ERROR_ automatic variable back to
0 with this statement

_ERROR_=0;
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after your INPUT statement. Invalid X values are still set to missing values.
8. Implicitly subscripted arrays can be read only under CMS, OS, VM/PC,
and VSE.

When reading an implicitly subscripted array, the index variable defined for
the array (or the automatic index, _I_) determines which element of the array
to input. The subscript must contain a valid value at the time the INPUT statement
executes. For example, the following statements read and write values for the
five elements of the array OLD:

DATA ONE;
ARRAY OLD(I) §$ E1—E5;
DO OVER OLD;
INPUT OLD 3;
PUT OLD;
END;
CARDS ;
abcde
efghi

9. AOS/VS, PRIMOS, and VMS: Specify the subscript in braces {}, or brackets

[
CMS, OS, VM/PC, and VSE: Specify the subscript in parentheses () or
brackets [ ].
10. CMS, OS, VM/PC, and VSE: An asterisk specified for the subscript tells
the SAS System to read the entire array:

INPUT ARRAY2(*) ... ;
The effect is the same as if you had listed all of the individual array members in
a variable list.
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KEEP Statement

Operating systems: All

You can use the KEEP statement in a DATA step to specify the variables that are
to be included in any SAS data sets being created. The KEEP statement applies
to all data sets being created in the step. To keep variables in particular data sets
when more than one data set is being created in the DATA step, use the KEEP=
data set option with each data set name. (See “SAS Files” for more about data
set options.)

If a DATA step includes a KEEP statement, only variables appearing in the KEEP
statement are included in new data sets. Variables not listed in the KEEP statement
remain available for use in program statements. The KEEP statement can appear
anywhere among the program statements in the DATA step; it is not an execut-
able statement.

The form of the KEEP statement is

KEEP variables;
where

variables  specifies the variables you want included in the data
set or data sets being created. Any form of variable list
may be used (see “Introduction to the SAS Language”
for details). Do not abbreviate the variable names.

Here is an example:

DATA AVERAGE;
INPUT NAME $ SCORE1-SCORE20;
AVG=MEAN(OF SCORE1-SCORE20);
KEEP NAME AVG;
CARDS;

data lines

The effect of the KEEP statement is the reverse of the DROP statement’s effect.
To save writing, the KEEP statement is preferred if fewer variables are being kept
than dropped.

Do not use both KEEP and DROP statements in the same step. When both
RENAME and KEEP statements are used in a DATA step, the KEEP statement is
applied first. This means that the old name should be used in the KEEP statement.

In Version 5 the KEEP statement is available only in the DATA step. To include
variables in a PROC step, use the KEEP= data set option.
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LABEL Statement

Operating systems: All

You can use LABEL statements in a DATA step to give labels to variables. The
label is stored with the variable name in the SAS data set and printed by many
SAS procedures.

The form of the LABEL statement is:

LABEL variable='label'...;
where

variable names the variable to be labeled.

label  specifies a label of up to 40 characters including
blanks. The label must be enclosed in either single or
double quotes. (If double quotes are used, the SAS
system option DQUOTE must be in effect.) Single
quotes as part of the label must be written as two
single quotes and are counted as one character.

Any number of variable names and labels can appear. Here are examples of
LABEL statements:

LABEL COMPOUND='TYPE OF DRUG';

LABEL SCORE1="GRADE ON APRIL 1 TEST"
SCORE2="GRADE ON MAY 1 TEST";

LABEL DATE='IF Y=0 W=DATE OF TEST';

LABEL N='MARK''S EXPERIMENT NUMBER';

LABEL N="MARK'S EXPERIMENT NUMBER";
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Labels, Statement

Operating systems: All

You can use a statement label to identify a statement referred to by a GO TO
or LINK statement. A statement label has the form

label: statement;

These terms make up the statement label:

label identifies the destination of a GO TO statement, a
LINK statement, the HEADER= option in a FILE
statement, or the EOF= option in an INFILE statement.
The label can be any valid SAS name followed by a
colon ().

statement is any executable statement in the same DATA step as
the statement or option that references it. No two
statements in a DATA step should have the same label.
If a statement in a DATA step is labeled, it should be
referenced by a statement or option in the step.

For example:

DATA INVENTRY ORDER;
INPUT ITEM § STOCK a;
IF STOCK=0 THEN GO TO REORDR;
OUTPUT INVENTRY;
RETURN;
REORDR: INPUT SUPPLIER §;
PUT 'ORDER ITEM # ' ITEM 'FROM ' SUPPLIER;
OUTPUT ORDER;
CARDS;
data lines
In the example above, the first INPUT statement reads a record containing an
item description (ITEM) and the number in stock (STOCK). If STOCK =0, the GO
TO statement causes the SAS System to jump to the statement labeled
REORDR—another INPUT statement. SAS reads the name of the supplier for that
item, writes a message on the log, and outputs the record to data set ORDER.
When STOCK is not zero, the record is output to data set INVENTRY, and SAS
returns to the beginning of the DATA step for a new observation.
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LENGTH Statement

Operating systems: All

Introduction
Numeric Data
Truncation
Character Data
Changing Variable Lengths
Notes

Introduction

You can include a LENGTH statement in a DATA step to specify the number of
bytes the SAS System is to use for storing values of variables in each data set being
created.

Specify the LENGTH statement as

LENGTH [variables [$] length] ... [DEFAULT =n];
These terms are included in the LENGTH statement:

variables names the variable or variables to which you want to
assign a length. The variable list can include any
variables in the data set; an array reference may not
appear.

$ indicates that the variable or variables in the preceding
list are character variables.

length is a numeric constant that can range from 2 to 8 for
numeric variables' and from 1 to 200 for character
variables. Note that this length value is not a format; it
does not contain a period.

DEFAULT=n optionally, changes the default number of bytes used
for storing the values of newly created numeric
variables from 8 to the number n that you specify. N
can range from 2 to 8.2

For example, the statement
LENGTH NAME § 20;

sets the length of the character variable NAME to 20.
The length of a variable depends on

« whether the variable is numeric or character
¢ how the variable was created
e whether a LENGTH statement is present.

The following discussion describes variable lengths in general. The Assignment
Statement earlier in this chapter contains a table that summarizes the length of
variables created in assignment statements. The “SAS Functions” chapter dis-
cusses lengths of values returned by functions.
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Numeric Data

Normally, numeric variables in SAS data sets have a length of 8 bytes. However,
many values can be represented exactly in fewer than 8 bytes. When your data
set is very large, using fewer than 8 bytes to store values that do not need that
much precision can significantly decrease external storage requirements. Before
you use the LENGTH statement to change the number of bytes for storing
numeric values, however, note carefully the discussion below on truncation
problems.3

Truncation Consider the case where numeric values are represented in a
base-16 number system. Exact decimal fractions, such as .3, are not necessarily
exact fractions in base-16 representations. This situation can create difficulties.

For example, suppose that you use a LENGTH statement to store the values
of a variable in 4 bytes:

LENGTH A 4;

Each value of A is initially moved into an 8-byte field during the DATA step.
When the value is moved to the SAS data set, the last 4 bytes of the value are
dropped. Then, when the value is used for processing in a later DATA or PROC
step, its representation is again brought up to 8 bytes by appending nonsignificant
zeros.

Unless the part of the representation originally dropped consists of all zeros,
something is lost in truncation. The example below illustrates how that loss can
affect the behavior of the SAS System:

DATA ONE;
INPUT A 1-4 B 6;
LENGTH DEFAULT=4;
CARDS;

6

N — = 2 s e
e e e e e e
O W W = - =
oW o,

’

DATA TWO;
SET ONE;
IF A=1.3;

RUN;

1

Data set TWO has no observations. The constant 1.3 in the subsetting IF state-
ment in the second DATA step has the full 8-byte representation of the 1.3, while
the fourth and fifth values of A are identical to it only in the first 4 bytes of their
values. Hence A will never be found equal to 1.3.

Although you should be aware of problems like these, using single-precision
storage of 4 bytes does give you 7 significant digits, which is sufficient for most
applications. Thus, using a default length of 4 to store numeric values when space
is an important consideration is usually safe. See “SAS Expressions” for additional
information on working with calculated fractional values.

Character Data

The length of a character variable is set the first time that the variable is used in
a SAS DATA step. After the length has been specified, you cannot change it
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except in a later DATA step using a LENGTH statement. (See Changing Variable
Lengths below.)

Since the INPUT statement can implicitly define a character variable’s length,
the LENGTH statement should precede the INPUT statement when it defines
lengths for character variables that are different from the lengths implied in the
INPUT statement. ‘

For example, the statements

DATA ONE;
INPUT NAME § 1-10;
CARDS;
data lines
implicitly assign the variable NAME a length of 10. If a LENGTH statement appears
before the INPUT statement, as in

DATA TWO;
LENGTH NAME $20;
INPUT NAME § 1-10;
CARDS;
data lines
NAME’s length in the output data set is 20 instead of 10.
When a character variable appears for the first time in a DATA step, its length
is determined from the context of its use. For example, consider these statements:

DATA TWO;
INPUT X;:
IF X=1 THEN A='NO';
ELSE A='YES';

A appears for the first time in the assignment A="NO’. Thus A’s length is 2 in
the data set, the length of the character literal ‘NO’. When the value ‘YES' is
assigned to A, only the first 2 letters are saved; the ‘S’ is lost. To avoid this prob-
lem, use a LENGTH statement to give A the length you want:

DATA TWO;
INPUT X;
LENGTH A § 3;
IF X=1 THEN A='NO';
ELSE A='YES';

or rearrange the statements:

DATA TWO;
INPUT X;
IF X-=1 THEN A='YES';
ELSE A='NO';

A’s length in both data sets is 3, and so the complete value ‘YES' can be saved.
.In another example, below:

DATA THREE;
LENGTH B § 15;
INPUT X B;
IF X=1 THEN A=B:

B’s length is defined as 15 by the LENGTH statement. The first appearance of
A in the step is in the assignment A=B. Thus A’s length is 15, determined by the
length of B.
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When you use list input to read a character variable, a length of 8 is assumed.
If any of the values are longer than 8, they are truncated to 8 unless a LENGTH
statement defines a longer length, as in the previous example.

Also note that when you use a LENGTH statement for a character variable
before the INPUT statement, you need not specify the dollar sign ($) in the INPUT
statement since SAS knows that the variable is character by the time it encounters
the INPUT statement.

Changing Variable Lengths

The contents of SAS data set FIRST show the length and type of its two variables
B and X: B is character of length 10; X is numeric of length 8.

Output 4.2 Length of a Numeric and a Character Variable

CONTENTS PROCEDURE

CONTENTS OF SAS DATA SET WORK.FIRST

CREATED BY 0S JOB LENGTH ON CPUID XX-XXXX-XXXXXX AT 20:23 TUESDAY, JANUARY 8, 1985 BY SAS RELEASE 5.XX
DSNAME=XXXXXXXX.XXXXXXX.XXXXX.XXXXXXX.XXXXXXXX  BLKSIZE=19056 LRECL=22 OBSERVATIONS PER TRACK =866
GENERATED BY DATA

NUMBER OF OBSERVATIONS: 3  NUMBER OF VARIABLES: 2

----ALPHABETIC LIST OF VARIABLES AND ATTRIBUTES-----

§ VARIABLE TYPE LENGTH POSITION FORMAT INFORMAT LABEL

1 B CHAR 10 4

2 X NUM 8 14
------------------------------ SOURCE RECORDS ==-===mmmmmmmmmmommmmmmm oo
| DATA FIRST; [
| LENGTH B § 10; |
| INPUT X B; |
| CARDS; |

To change the length of B, a character variable, you must create a new data
set and precede the SET statement with a LENGTH statement. You can also
change X’s length in the LENGTH statement:

DATA SECOND;
LENGTH B § 8 X 4;
SET FIRST;

The variables have different lengths in data set SECOND as shown in Output
4.3.
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Output 4.3 Different Length for Variables in New Data Set

CONTENTS PROCEDURE

CONTENTS OF SAS DATA SET WORK.SECOND

CREATED BY 0S JOB LENGTH ON CPUID XX-XXXX-XXXXXX AT 20:23 TUESDAY, JANUARY 8, 1985 BY SAS RELEASE 5.XX
DSNAME=XXXXXXXX.XXXXXXX.XXXXX XXXXXXX.XXXXXXXX  BLKSIZE=19060 LRECL=16 OBSERVATIONS PER TRACK =1191
GENERATED BY DATA

NUMBER OF OBSERVATIONS: 3  NUMBER OF VARIABLES: 2

----ALPHABETIC LIST OF VARIABLES AND ATTRIBUTES-----

# VARIABLE TYPE LENGTH POSITION FORMAT INFORMAT LABEL
1 B CHAR 8
2 X NUM 4 12

| DATA SECOND; I
| LENGTH B § 8 X 4; |
I SET FIRST; I

Although a character variable’s length must be changed by placing a LENGTH
statement before the SET, you can change X’s length in a LENGTH statement
placed anywhere in the step.

DATA THIRD;
SET FIRST;
LENGTH X 4;

The result is shown in Output 4.4.

Output 4.4 Different Length for Numeric Variable

CONTENTS PROCEDURE

CONTENTS OF SAS DATA SET WORK.THIRD

CREATED BY OS JOB LENGTH ON CPUID XX-XXXX-XXXXXX AT 20:23 TUESDAY, JANUARY 8, 1985  BY SAS RELEASE 5.XX
DSNAME=XXXXXXXX.XXXXXXX.XXXXX.XXXXXXX.XXXXXXXX BLKSIZE=19066 LRECL=18 OBSERVATIONS PER TRACK =1059
GENERATED BY DATA

NUMBER OF OBSERVATIONS: 3  NUMBER OF VARIABLES: 2

-~---ALPHABETIC LIST OF VARIABLES AND ATTRIBUTES-----

# VARIABLE TYPE LENGTH POSITION FORMAT INFORMAT LABEL
1 B CHAR 10 4
2 X NUM 4 14

| DATA THIRD; [
| SET FIRST: |
| LENGTH X 4; |

The same rules apply to changing lengths of variables in any previously existing
SAS data set, whether read with a SET, MERGE, or UPDATE statement.
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Notes

1. PRIMOS: The minimum length of a numeric variable is 3.

2. PRIMOS: N can range from 3 to 8.

3. AOS/VS, PRIMOS, and VMS: See the SAS Companion for your operating
system for additional information on variable lengths.

CMS, OS, VM/PC, and VSE: The discussion of truncation problems applies
to data values that are not whole numbers (integers). When a variable’s values
are all integers, you can safely use the LENGTH statement to save storage space
for the data set being created. Table 4.6 shows, for each possible length, the mini-
mum number of significant digits that can be represented in that length and the
magnitude of the largest integer that can be represented exactly in that length.

Table 4.6 Significant Digits and Largest Integer by Length: CMS, OS,
VM/PC, and VSE

Significant Digits Largest Integer
Length Retained Represented Exactly
2 2 255
3 4 65,535
4 7 16,777,215
5 9 4,294,967,295
6 12 1,099,511,627,775
7 14 281,474,946,710,655
8 16 72,057,594,037,927,935
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LINK Statement

Operating systems: All

A LINK statement tells the SAS System to jump immediately to the statement label
indicated in the LINK statement and to continue executing statements from that
point until a RETURN statement is executed. The RETURN statement causes SAS
execution to return to the statement immediately following the LINK statement
and continue from there. The LINK statement and the destination must be in the
same DATA step. The destination is identified by a statement label in the LINK
statement and the destination statement.
The statement has the form:

LINK /abel;
where

label  specifies a statement label that identifies the LINK
destination. See Labels, Statement earlier in this
chapter for more information.

The difference between the LINK and GO TO statements is in the action of
a subsequent RETURN statement. A RETURN after a LINK returns SAS execution
to the statement following the LINK; a RETURN statement after a GO TO returns
SAS execution to the beginning of the DATA step. In addition, a LINK statement
is usually used with an explicit RETURN statement; a GO TO statement is often
used without a RETURN statement. In that case execution continues until another
GO TO statement or the end of the DATA step (which contains an implied
RETURN) is reached.

You can place another LINK statement within a LINKed routine (called nesting).
The maximum level of nesting is 10 (that is, 10 LINK statements with no interven-
ing RETURN statements). When more than one LINK statement has been exe-
cuted, a RETURN statement tells the SAS System to return to the statement
following the last LINK statement executed.

Here is an example using one LINK statement:

*STUDY OF WATER RESOURCES;
DATA HYDRO;
INPUT TYPE § WD STATION $;
LABEL TYPE='STATION TYPE'
WD='DEPTH TO WATER';
ELEV=.;
IF TYPE ='ALUV' THEN LINK CALCU;
YEAR=1985;
RETURN;

CALCU: IF STATION='SITE_1' THEN ELEV=6650-WD;
IF STATION='SITE_2' THEN ELEV=5500-WD;
RETURN;

CARDS;

ALUV 523 SITE_1

UPPA 234 SITE.2

ALUV 666 SITE_2

more data lines
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When the value of TYPE is ALUV, SAS executes the LINK statement, jumps
to label CALCU, and executes that statement and the next two. The RETURN
statement after the second IF statement causes SAS to return to the next state-
ment, in this case

YEAR=1985;

When SAS reaches the RETURN statement after the assignment statement, SAS
outputs that observation and returns to the top of the DATA step for a new data
line.

If you need to execute a group of statements at only one point in a program,
a DO group is simpler than a LINK-RETURN group. For example, you can write
the DATA step above as

DATA HYDRO;
INPUT TYPE $ WD STATION §;
LABEL TYPE='STATION TYPE'
WD="DEPTH TO WATER';
ELEV=.;
IF TYPE ='ALUV' THEN DO;
IF STATION='SITE_1' THEN ELEV=6650-WD;
IF STATION='SITE 2' THEN ELEV=5500-WD;
END;
YEAR=1985;
CARDS;
data lines
'
See the DO statement description for more information.
If you need to execute a group of statements at several points in a program,
a LINK statement can simplify coding the program and make it easier to under-
stand. The example below links to a statement that recodes grades of ‘E’ to ‘F’
for grades on three tests:

DATA CLASS;
INPUT ID TEST!1 $ TEST2 § TEST3 §;
TEST=TEST1;
LINK RECODE;
TEST 1=TEST;
TEST=TEST2;
LINK RECODE;
TEST2=TEST;
TEST=TEST3;
LINK RECODE;
TEST3=TEST;
RETURN;
RECODE: IF TEST='E' THEN TEST='F';
RETURN;
CARDS ;
data lines

To recode each test grade, SAS moves the grade to a variable TEST, links to

RECODE and recodes it, and then moves the recoded value to the original vari-
able. ;
You can also write this step with an ARRAY statement:

DATA CLASS;
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ARRAY TEST[3] $§ TEST1-TEST3;
INPUT ID TEST1 $ TEST2 § TEST3 §;
\ DO I=1 TO DIM(TEST);
IF TEST[I]='E' THEN TEST[I]='F';
END;
CARDS;
data lines

See the ARRAY statement description for more information.
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LIST Statement

Operating systems: All

You can use the LIST statement to list on the SAS log the input data lines for the
observation being processed. When the LIST statement is executed, the SAS Sys-
tem sets a flag that causes the current input lines to be printed at the end of the
DATA step. A ruler indicating columns appears before the first line listed.

The form of the LIST statement is

LIST;

The LIST statement is useful for printing suspicious input lines read by an INPUT
statement. Here is an example:

DATA EMPLOYEE;
INPUT SSN 1-9 #3 W2AMT 1-6;
IF W2AMT=. THEN LIST;
CARDS;

123456789

JAMES SMITH

356.79

345671234

JEFFREY THOMRS

Each time W2AMT is missing, SAS prints the three current input data lines on
the SAS log. Output 4.5 shows the log for the DATA step above.

Output 4.5 Listing Input Data Lines

1 SAS(R) LOG  0OS SAS 5.XX MVS/XA JOB LIST1 STEP SASTEST

NOTE: COPYRIGHT (C) 1985 SAS INSTITUTE INC., CARY, N.C. 27511, U.S.A.
NOTE: THE JOB LIST1 HAS BEEN RUN UNDER RELEASE 5.XX OF SAS

AT SAS INSTITUTE INC. ( ) (XXXXXXXX).
1 DATA EMPLOYEE;
2 INPUT SSN 1-9 #3 W2AMT 1-6;
3 IF W2AMT=. THEN LIST;
4 CARDS;
RULE: B e T e e B e I Tt T s e et
8 345671234
9 JEFFREY THOMAS
10

NOTE: DATA.SET WORK.EMPLOYEE HAS 2 OBSERVATIONS AND 2 VARIABLES. 953 OBS/TRK.
NOTE: THE DATA STATEMENT USED 0.95 SECONDS AND 372K.

" ;
NOTE: SAS USED 376K MEMORY.

NOTE: SAS INSTITUTE INC.
SAS CIRCLE
PO BOX 8000
CARY, N.C. 27511-8000
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The DATA step below illustrates how SAS prints lines from a LIST statement
at the end of the DATA step. The step includes both a LIST statement and a PUT
statement. Lines printed by the PUT statement are printed first on the log.

DATA D;
INPUT X Y Z;
LIST;
IF X=Y THEN PUT 'X EQUALS Y ' X=;
CARDS;

-_ N -
_ NN
N Eow

Output 4.6 Comparing LIST and PUT Statements

1 SAS(R) LOG  0S SAS 5.XX MVS/XA JOB LIST2 STEP SASTEST

NOTE: COPYRIGHT (C) 1985 SAS INSTITUTE INC., CARY, N.C. 27511, U.S.A.
NOTE: THE JOB LIST2 HAS BEEN RUN UNDER RELEASE 5.XX OF SAS

AT SAS INSTITUTE INC. { ) (XXXXXXXX).
1 DATA D
2 INPUT X Y Z;
3 LIST;
4 IF X=Y THEN PUT 'X EQUALS Y ' X=;
5 CARDS;
RULE: B el T B e B B e T ey e atatatat

6 123
X EQUALS Y X=2
224

4
X EQUALS Y X=1

8 117

NOTE: DATA SET WORK.D HAS 3 OBSERVATIONS AND 3 VARIABLES. 680 OBS/TRK.
NOTE: THE DATA STATEMENT USED 0.97 SECONDS AND 372K.

9 ;
NOTE: SAS USED 372K MEMORY.

NOTE: SAS INSTITUTE INC.
SAS CIRCLE
PO BOX 8000
CARY, N.C. 27511-8000

The current value of the SAS system option C48/C60/C96 determines how
characters in the data lines are printed. When C48 or C60 is in effect, all charac-
ters in the 48- or 60-character set are printed as is. If any unprintable characters
are present in the data line, SAS prints the hex representation of the line. When
the system option C96 is in effect, lowercase letters are considered printable char-
acters and are printed as they appear rather than with their hex representations.
See the OPTIONS statement in “SAS Statements Used Anywhere” for more infor-
mation on SAS system options.




SAS Statements Used in the DATA Step

LOSTCARD Statement

Operating systems: All

The LOSTCARD statement is used to resynchronize the input data when the SAS
System encounters a missing record in data with multiple records per observation.
That is, when each observation consists of several data lines, the LOSTCARD
statement prevents the SAS System from reading lines from the following observa-
tion as part of the current observation when the current observation has fewer
data lines than expected. Without specific instructions such as the LOSTCARD
statement, SAS does not discover that a data line is missing until it reaches the
end of the data. The values for the observations in the SAS data set after the miss-
ing data line was encountered may be incorrect.
The form of the LOSTCARD statement is

LOSTCARD;

You must specify the condition that indicates a lost data line as the IF condition
in an IF-THEN statement. Use the LOSTCARD statement as the THEN clause of
the statement or as part of a DO group following THEN.

The LOSTCARD statement is most useful when input data have a fixed number
of lines per observation and when each data line for an observation contains an
identification variable with the same value. See “DATA Step Applications” for
information on reading data with a variable number of lines per observation.

When a LOSTCARD statement is executed, SAS takes the following steps:

1. SAS prints a lost card message, a ruler, and all the data lines read in
attempting to build the current observation on the SAS log.

2. SAS does not output an observation and does not increment the
automatic variable _N_. Instead, SAS discards the first data line in the
group and returns to the beginning of the DATA step.

3. SAS attempts to build an observation beginning with the second data
line in the group and reading the number of lines specified in the INPUT
statement.

4. If the IF condition for a lost card is still true, SAS repeats steps 1-3. To
make the log easier to read, SAS prints the message and ruler only once
for a given group of data lines. In addition, SAS prints each data line
only once; it does not repeat a data line when it is used in successive
attempts to build an observation. See the second example below for an
illustration.

5. When SAS encounters a group of data lines for which the IF condition is
not true, SAS builds an observation, outputs it to the SAS data set, and
increments the value of the automatic variable _N_.

Here is an example:

DATA INSPECT;
INPUT ID 1-3 REJECT 8-10 #2 IDCHECK 1-3 PASS;
IF ID-=IDCHECK THEN DO;
PUT 'ERROR IN DATA LINES ' ID= IDCHECK=;
LOSTCARD;
END;
CARDS;
301 32
301 61432
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302 53
302 83171
400 92845
411 ue
411 99551

'
PROC PRINT;
TITLE 'TWO DATA LINES PER OBSERVATION';

In this example, two input data lines make up each observation. Columns 1-3
of each line contain an identification number. You know that when the identifica-
tion number in data line 1 (variable ID) does not equal the identification number
in data line 2 (IDCHECK), a data line has been misplaced or left out. You specify
that if a data line is missing, SAS should print the message given in the PUT state-
ment and execute the LOSTCARD statement. Note that the first data line for the
third observation (IDCHECK=400) is missing.

Below is the SAS log for the DATA step:

Output 4.7 LOSTCARD Statement: Two Data Lines per Observation

NOTE:
NOTE:

—~ouviEwN

ERROR
NOTE:

RULE:
12
13
NOTE:
NOTE:
15

NOTE:
NOTE:

NOTE:

SAS(R) LOG  0S SAS 5.XX MVS/XA JOB LOSTCARD STEP SASTEST

COPYRIGHT (C) 1985 SAS INSTITUTE INC., CARY, N.C. 27511, U.S.A.
THE JOB LOSTCARD HAS BEEN RUN UNDER RELEASE 5.XX OF SAS
AT SAS INSTITUTE INC. ( ) (XXXXXXXX).

DATA INSPECT;
INPUT ID 1-3 REJECT 8-10 #2 IDCHECK 1-3 PASS;
IF ID-=IDCHECK THEN DO;
PUT 'ERROR IN DATA LINES ' ID= IDCHECK=;
LOSTCARD;
END;
CARDS;

IN DATA LINES ID=400 IDCHECK=411
LOST CARD.

B e et e B e e e e L By EE e TR |

400 92845

411 46
DATA SET WORK.INSPECT HAS 3 OBSERVATIONS AND 4 VARIABLES. 529 OBS/TRK.
THE DATA STATEMENT USED 0.98 SECONDS AND 372K.

PROC PRINT;
THE PROCEDURE PRINT USED 0.89 SECONDS AND 472K AND PRINTED PAGE 1.
SAS USED 472K MEMORY.

SAS INSTITUTE INC.
SAS CIRCLE

PO BOX 8000

CARY, N.C. 27511-8000

When SAS attempts to build an observation from the fifth and sixth input lines,
the value read as ID (400) and the value read as IDCHECK (411) do not match.
Therefore, SAS displays the lines read in attempting to build that observation, dis-
cards the first line in the group, and attempts to build an observation beginning
with the second line. Since ID and IDCHECK are equal for the sixth and seventh
data lines, SAS builds an observation from those lines. The resulting data set has
three observations with 1D values 301, 302, and 411. There is no observation for
1ID=400.

The output of the PRINT procedure is
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Output 4.8 Data Set Produced When LOSTCARD Executed

TWO DATA LINES PER OBSERVATION 1
0BS 1D REJECT IDCHECK PASS
1 301 32 301 61432
2 302 53 302 83171
3 411 46 411 99551

In the example below, the DATA step reads three data lines per observation.
The first observation has two missing records; the second has one; and the fourth
has two. The only complete observations are the third and fifth observations.

DATA A;
INPUT ID X § #2 ID2 Y § 43 ID3 Z §;
IF ID-=ID2 OR ID2-=ID3 THEN LOSTCARD;
CARDS;
101 A
102
102
103
103
103
104
105
105
105
PROC PRINT;
TITLE 'THREE DATA LINES PER OBSERVATION':

HEE00O000mw

Here is the log from the DATA step:

Output 4.9 LOSTCARD Statement: Three Data Lines per Observation

NOTE:
NOTE:

SAS(R) LOG 0S SAS 5.XX MVS/XA JOB LOSTCARD STEP SASTEST

COPYRIGHT (C) 1985 SAS INSTITUTE INC., CARY, N.C. 27511, U.S.A.
THE JOB LOSTCARD HAS BEEN RUN UNDER RELEASE 5.XX OF SAS
AT SAS INSTITUTE INC. ( ) (XXXXXXXX).

DATA A;
INPUT ID X § 42 ID2 Y § §3 ID3 2 §;
IF ID-=ID2 OR ID2-=ID3 THEN LOSTCARD;
CARDS;

: LOST CARD.

101 A
102 B
102 B
103 C
103 €

: LOST CARD.

E
: DATA SET WORK.A HAS 2 OBSERVATIONS AND 6 VARIABLES. 366 OBS/TRK.

(continued on next page)
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(continued from previous page)

NOTE: THE DATA STATEMENT USED 1.00 SECONDS AND 372K.

15 :

16 PROC PRINT;

NOTE: THE PROCEDURE PRINT USED 0.87 SECONDS AND 472K AND PRINTED PAGE 1.
NOTE: SAS USED 472K MEMORY.

NOTE: SAS INSTITUTE INC.
SAS CIRCLE
PO BOX 8000
CARY, N.C. 27511-8000

The five lines displayed after the first lost card message are the lines read in
the first three attempts to build an observation. Note that the series of lines dis-
played looks like the series of lines in the data. This feature is helpful if you need
to find those lines within the data. The three lines displayed after the second mes-
sage are the lines read in attempting to build an observation from the seventh,
eighth, and ninth data lines.

The resulting data set A has two observations:

Output 4.10 Data Set Produced When LOSTCARD Executed

THREE DATA LINES PER OBSERVATION
0BS ID X ID2 Y ID3 Z

1 103 C 103 C 103 C
2 105 E 105 E 108 E




SAS Statements Used in the DATA Step

MERGE Statement

Operating systems: All

Introduction

Merging without a BY Statement: One-to-One Merging
One-to-one merge: example 1

Merging with a BY Statement: Match-Merging
Nonmatches
Multiple observations with the same BY value in a data set
Variables with the same name in more than one data set
Match-merge: example 2
Match-merge for table lookup: example 3
Comparison of match-merge and one-to-one merge

Introduction

The MERGE statement joins observations from two or more SAS data sets into

single observations in a new SAS data set. The way the SAS System joins the obser-

vations depends on whether a BY statement accompanies the MERGE statement.
The form of the MERGE statement is

MERGE SASdataset [(dsoptions IN=name)]
SASdataset[(dsoptions IN=name)]...
[END = name];

These terms and options can appear in the MERGE statement:

SASdataset
names two or more existing SAS data sets from which to read
observations each time the MERGE statement is executed. Up to 50
data set names can appear in the MERGE statement. Here are
examples of valid MERGE statements:

MERGE MALES FEMALES;

MERGE IN.FITNESS LIB.HEALTH;
MERGE YEAR1 YEAR2 YEAR3;
MERGE TRACK SAVE.FIELD SWIM;

See “SAS Files” for more information on using SAS data set names.

dsoptions
specifies any number of SAS data set options in parentheses after
each SAS data set name. These options include those described in
“SAS Files,” as well as the following special data set option unique to
the SET, MERGE, and UPDATE statements:

IN=pame
creates a variable with the name given after the equal sign. Within
the DATA step, the value of the variable is 1 if the data set
contributed data to the current observation and 0 otherwise. You can
associate an IN= variable with each data set as shown below:

DATA THREE;
MERGE ONE(IN=INONE) TWO(IN=INTWO);
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INONE has the value 1 when data set ONE contributes informa-
tion to the current observation; otherwise, it has the value 0. The
value of INTWO is determined similarly. Both variables INONE and
INTWO are equal to 1 if both data sets contribute information to the
new observation. The IN= variable is not added to any SAS data set
being created.

Operating systems: All

END=name
creates a variable with the name given after the equal sign to contain
an end-of-file indication. The variable, which is initialized to zero, is
set to 1 when the MERGE statement is processing the last obser-
vation. If the input data sets have different numbers of observations,
the END= variable is set to 1 when the last observation from the
data set with the most observations is being processed. The END=
variable is not added to any SAS data set being created.

Operating systems: All

Naming a variable from an input data set used in a merge operation in a RETAIN
statement has no effect.

The MERGE statement is flexible and has a variety of uses in SAS programming.
The examples in this description illustrate basic uses of the MERGE statement.
For more advanced examples, including using more than one BY variable, merg-
ing more than two data sets, and merging a few observations with all observations
in another data set, see “DATA Step Applications.”

Merging without a BY Statement: One-to-One Merging

When no BY statement is used, the MERGE statement joins the first observation
in one data set with the first observation in another, the second observation in
the data set with the second observation in another, and so forth. The number
of observations in the new data set is the maximum number of observations in
any of the data sets listed in the MERGE statement. When a data set being merged
runs out of observations, missing values for its variables are joined with the
remaining observations from the other data sets.

If a variable occurs in more than one of the data sets being merged, only one
variable of that name occurs in the new data set. The value of the variable is the
value in the data set listed latest (rightmost) in the MERGE statement that contains
the variable and is still contributing observations.

One-to-one merge: example 1 You have two data sets, each with the same<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>