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Preface

SAS Views: SAS Basics serves as course notes for the SAS Basics for
Mainframes and SAS Basics for Minicomputers courses and is a review
text for beginning SAS users.

The SAS Basics course is offered as a three-day public course in two
formats: lecture and lecture/workshop. Lecture courses are taught in
hotels around the United States. Lecture/workshop courses are
taught at SAS Institute training centers.

The standard public course can be altered for a two- or three-day on-
site presentation, with or without a workshop, at customer sites. The
topics presented at an on-site course are determined by the site spon-
soring the course and the Education Division of SAS Institute Inc.

Topics and exercises that are not presented in the course should be
studied independently by the user. Solutions to all exercises pre-
sented in this course appear in Appendix B.



viii Prerequisites

Prerequisites

The SAS Basics course is not an introductory data processing course.
It is designed for people who have a data processing background, but
little or no SAS programming experience. Specifically, the prerequi-
sites for the course include:

» a minimum of three months experience in data processing,
including writing programs in some language

» the ability to submit batch jobs or execute jobs interactively
under your operating system

» knowledge of the system commands needed to read from or
write to external tape or disk files.



Course Obijectives

Course Objectives

After completion of this course, you should:

Chapter 1. Introduction

* be familiar with the capabilities of base SAS software

* be aware of SAS software products, services, and literature

Chapter 2. Fundamental Concepts

» know SAS syntax and other SAS rules
 understand the structure of SAS data sets

Chapter 3. Reading and Processing Raw Data

e know how to create SAS data sets
e be able to read raw data
« understand the internal flow of the SAS DATA step

Chapter 4. Listing and Sorting Data

* know how to invoke SAS procedures

¢ be able to place titles on SAS output

 be familiar with output from the PRINT procedure
e know how to sort SAS data sets

* be able to process data in groups (BY statement)

Chapter 5. Data Transformations

e know how to create variables
* be familiar with SAS functions
« understand how to conditionally execute SAS statements

* understand how the lengths of character variables are defined.



x Course Obijectives

Course Objectives

After completion of this course, you should:

Chapter 6. Errors and Missing Values in SAS Jobs

* be able to locate and understand SAS syntax error messages
« be able to locate and understand SAS data error messages
« understand how SAS software handles missing data

Chapter 7. Summarizing Data

» know how to produce various descriptive statistics with the
MEANS procedure

* know how to obtain frequency distributions and
crosstabulations with the FREQ procedure

Chapter 8. Reading and Writing SAS Data Sets

e know how to select a subset of observations

e understand how to control when an observation is written to a
SAS data set

* be able to read an existing SAS data set

e understand how to control which variables are read from a
SAS data set

e understand how to control which variables are written to a
SAS data set

Chapter 9. Formatting SAS Output

* be able to assign descriptive labels to variables
» know how to assign specific output formats to variables
¢ be able to create user-defined formats.



Course Obijectives

Course Objectives

After completion of this course, you should:

Chapter 10. Processing Date and Time Values

e understand SAS date and time values

* be familiar with SAS input and output formats for date and
time data

e be familiar with SAS functions for date and time data

Chapter 11. Printer Graphics

* know how to invoke the PLOT procedure

» be familiar with PLOT procedure options

* know how to invoke the CHART procedure

» understand how to specify the physical form of a chart
¢ be familiar with CHART procedure options

Chapter 12. Introduction to SAS Data Set Management

e understand how to combine data from several SAS data sets
¢ understand the function of the BY statement in SAS data set
management

Chapter 13. Reading and Writing Raw Data

» understand the basic method of pointing to external files
 understand how the SAS System links to external files
* be able to read external files.
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xii Course Obijectives

Course Objectives

After completion of this course, you should:

Chapter 14. Permanent SAS Data Sets

* understand how to permanently store SAS data sets
 understand how to access permanently stored SAS data sets

Chapter 15. Introduction to Report Writing

* be able to produce simple reports with the PRINT procedure

» know how to use PUT and FILE statements to produce
customized reports

» realize the potential of the SAS report writing system.



1. Introduction

1.1 The SAS System
1.2 The DATA Step

1.3 The PROC Step






Introduction

1.1 The SAS System

What Is the SAS System?

The SAS System is a family of software products that provide a variety
of data processing and analysis capabilities including

» data retrieval, report writing, and statistical analysis
* information processing

» color graphics

» graphics replay under CICS

* planning and forecasting

* project management

» applications development

* DL/I interface

* interactive matrix manipulations

* data base management.
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What Is the SAS System?

The SAS System also includes

training
instructor-based, video-based, and computer-based courses
documentation
user’s guides, introductory guides, student workbooks,
manuals for training courses, technical reports, and
companions for specific operating systems

technical support
specialists for all software product areas and operating
systems.
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Base SAS Software

Base SAS software, the foundation of the SAS System, is an all-
purpose data management, data analysis, and report writing tool fea-
turing a powerful programming language and many ready-to-use pro-
cedures.

Specific capabilities include
retrieval
flexible input techniques

transformations
a programming language with statistical and mathematical
functions

maintenance
storing, documenting, updating, and editing data sets

manipulation
sorting, subsetting, concatenating, and merging data sets

report writing
printing information using program statements

printer graphics
charts and two-dimensional plots

data reduction and summarization
descriptive statistics

statistical analysis
simple crosstabulations to complex multivariate techniques.
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SAS Processing

The SAS System consists of a data-handling language and a library of

procedures that work together as a system.

SAS

statements |

‘ raw data |—P»

EXEC

DATA
processor

SAS
supervisor

SAS
data
set

application
PROCedures




Introduction

SAS Jobs

All SAS jobs are a sequence of SAS steps.

There are only two kinds of SAS steps:
» DATA steps prepare SAS data sets
* PROCedure steps analyze or process SAS data sets.

Example: A company has recorded revenue and expense data
yearly from 1982 through 1985.

Compute the difference between expenses and
revenue (income) for each year and compute the
average income across all the years.

Data —> |year revenue expenses
Fields
1123456789 [10]11]12[13[14
8|2 415|0|olo 3lz2]|o|o|o
Raw Data —» |83 s5|3|0|o]o 3le|olo|o
8l4| |s|4|elo|o| |3|8le]|e]|o
815 el|s|o|o|o J13|lo|lo|o
Variables——)| YEAR REVENUE EXPENSES INCOME=
REVENUE—EXPENSES

82 45000 32000 13000

83 53000 36000 17000

SAS Data Set¥ o, su000 38000 16000

85 65000 43000 22000

7
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SAS Jobs

raw data —p|

v

DATA PROFIT;

SAS INPUT YEAR 1-2 REVENUE 4-8

DATA —p| EXPENSES 10-14;

step INCOME=REVENUE-EXPENSES;
CARDS;

SAS

data———p PROFIT

set

SAS

PROC MEANS DATA=PROFIT;

PROC———p VARIABLES INCOME;

step

report ——p

v

When processing data,
the flexibility of
programming
statements is needed.

Once the data are set up,
the SAS System is told what
to do—not how to do it.



Introduction

1.2 The DATA Step

Overview of the DATA Step

Retrieval
job stream SAS data sets
DATA step
raw inputting,
input editing, Y
data transforming

(external file

Transferring and Reshaping

Example: SAS data set CASHFLOW contains the variables YEAR,
REVENUE, and EXPENSES.

Delete observations for years before 1970 and
compute the income for each remaining year.

SAS data set SAS data set

CASHFLOW PROFITS
DATA step

DATA PROFITS;
- SET CASHFLOW; -
IF YEAR<1970 THEN DELETE;
INCOME=REVENUE-EXPENSES;
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Overview of the DATA Step

Concatenation

Example: SAS data set JAN contains January sales data and SAS
data set FEB contains February sales data.

Concatenate the two SAS data sets into one SAS data
set that contains the sales data for both months.

SAS data sets SAS data set
JAN  FEB DATA step BOTH
DATA BOTH; J
R SET JAN FEB; | A
N
F
E
B
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Overview of the DATA Step

Merging

Example: SAS data set CUSTOMER contains names and
addresses for customers, and SAS data set INVOICE
contains names and invoices for recent sales to the
customers.

Merge the data sets so that names and addresses are
matched with the appropriate invoices.

SAS data sets SAS data set
CUSTOMER INVOICE DATA step COMBINE

DATA COMBINE;
MERGE CUSTOMER INVOICE:
BY NAME;

mON—-—0<Z~—

e EuRdoRE R . Nalle!
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Overview of the DATA Step

Updating

Example: SAS data set MASTER contains bank account numbers
and balances, and SAS data set DEBITS contains
account numbers and check amounts.

Update the MASTER data set by subtracting the
amounts on the checks from the appropriate accounts.

SAS data sets SAS data set
MASTER DEBITS DATA step MASTER2

DATA MASTER2;
UPDATE MASTER DEBITS;
BY ACCOUNT;
BALANCE=BALANCE-AMOUNT ;

printed
report

A

Report Writing and Creating Files

SAS data set

DATA step
PUT and FILE tape or
statements disk file

punched
cards
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Overview of the DATA Step

The DATA step involves writing a compact SAS program to process
data.

The SAS System processes the program in two steps.

* It compiles the program.

« It executes the program.

compiling
the program

executing
the program

SAS program

SAS compiler
DATA CLASS;
INPUT. . .; || transhateto e;fg‘g‘:gﬂe NS
CARDS: machine code > data
' set

raw data
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1.3 The PROC Step

Procedure Libraries

SAS procedures are programs that are designed to perform specific
data processing and analysis tasks on SAS data sets.

Base SAS procedures fall into the following categories:

* descriptive statistics
e reporting

* SAS utilities

» OS utilities

* regression analysis

* analysis of variance
» categorical data analysis
» multivariate analysis
* survival analysis

e discriminant analysis
e cluster analysis

* scoring.



2. Fundamental Concepts

2.1

2.2

2.3

2.4

2.5

A Simple SAS Job
Mainframe Environments

Minicomputer
Environments

SAS Syntax and SAS Data
Sets

Exercise
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Fundamental Concepts

2.1 A Simple SAS Job

Supported Environments

The SAS System can run in the following mainframe and minicom-
puter environments:

‘Mainframes Minicomputers
OS batch AOS/VS

TSO (OS interactive) VMS

CMS PRIMOS

VSE

ICCF (VSE interactive)

The system commands in the various environments differ, but the SAS
statements are almost always the same.

Note: the SAS System also runs under PC DOS.

17
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Invoking the SAS System

You can invoke the SAS System to execute in

* batch mode

* noninteractive mode

* interactive line mode

» interactive full-screen mode (SAS Display Manager System).
The mode you use will depend upon the operating system at your

site, the application you have, and any hardware limitations you have
at your site.

Batch and display manager examples are presented in Section 2.2 for
mainframe users.

Noninteractive and display manager examples are presented in Sec-
tion 2.3 for minicomputer users.

Note: see Appendix A in this manual for additional information
on invoking the SAS System.



Fundamental Concepts

A Problem to Solve
Example: The name, sex, age, height, and weight of each student
in a summer camp were recorded and stored with the

following record format.

Data Field Description  Field Position

NAME 1-8
SEX 11
AGE 13-14
HEIGHT 16-19
WEIGHT 21-25

Objectives:

1. Obtain a listing of the data.

2. Compute some descriptive statistics for the heights and weights
such as the mean, minimum, and maximum.

3. Produce a plot of height versus weight.

19
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A Listing of the Raw Data

NAME

SEX AGE HEIGHT WEIGHT

w

w

%

~

o~

S

2 To[Q\n| o[ Q[ 9 o] o[ [\ b[o[o a0 [Q] | Q|
QIS NN[N[~ M\ 0 [ag[ N[N Q[N N 0 N3
N e [o] N[N | Q0[N [ N [\ on] O [ N~ | [ X
~ NS ~ NINISNS ~ ~
&

o [Q]m| Qlv|la] o[ o] o]« \n|la]™M|m|w|aq| | m[ia\a
IR
N on NSNS NN NN N S N[N \n|9[~8
° Tonv[as|ewn[N|9]s|s|ln[w|s|\n|\o|s]|s]4
wn

T N o bS] NN 0] N NN o] o
D ANISISNINISINISISISISIN IS IS IS SIS NS IS
o~

= SRS RN ESNNN NN NN
o

(o)}

[~}

~ T <

© R <|w| Q0| W

) VW~ e 4 | ~| &> KW N vig| W
« I=2lw|te| W= T~ W& Glo> oW <[>V
« 1 SuN[R] o]~ [0l R w|=[ 3| ~
~ [Q<|<|~|W|o|x|x|o|V| <O d| <[ x| 0| =[x| 4
— ISR =[Z[bkINA /B BBV 90T <

these data can be on cards, disk, tape, or lines entered at

a terminal.

Note:



A SAS Program

OPTIONS LS=72 PS=42;

DATA CLASS;
INPUT NAME § 1-8 SEX $ 11 AGE 13-14

CARDS ;
JOHN
JAMES
ALFRED
WILLIAM
JEFFREY
RONALD
THOMAS
PHILIP
ROBERT
HENRY
JANET
JOYCE
JuDY
CAROL
JANE
LOUISE
BARBARA
MARY
ALICE

g R R RRRRRIRRR

12
12
14
15
13
15
1"
16
12
14
15
1"
14
14
12
12
13
15
13

59.
57.
69.
66.
62.
67.
57.
72.
64.
63.
62.
51.
64.
62.
59.
56.
65.
66.
56.

UNMTWWOoOOOWWUNUUITOOOUTOULTUNNO WO

HEIGHT 16-19 WEIGHT 21-25;

99.5
83.0
112.5
112.0
84.0
133.0
85.0
150.0
128.0
102.5
112.5
50.5
90.0
102.5
84.5
77.0
98.0
112.0
84.0

PROC PRINT DATA=CLASS;
PROC MEANS DATA=CLASS:

VARIABLES HEIGHT WEIGHT;

PROC PLOT DATA=CLASS;
PLOT WEIGHT*HEIGHT;

Fundamental Concepts

Note: the LS= and PS= options control the line size and page
size for SAS output.

Although they are not always shown, these options are
used to control the line size and page size in many

examples throughout this course.

21
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2.2 Mainframe Environments

Batch Execution

OS JCL

//CO02EX1 JOB accounting info, name...
// EXEC SAS
SAS program

VSE JCL

* $$ JOB JNM=CO02EX1,CLASS=2

* $§$ LST LST=00E,FNO=STD.,CLASS=A,DISP=D,JSEP=1
* $§$ LST LST=01E,FNO=STD.,CLASS=A,DISP=D,JSEP=1
// JOB CO02EX1

// LIBDEF CL,6SEARCH=(SASCLB,PLICLB),TEMP

// EXEC PROC=$$WRKCKD

// ASSGN SYS011,01E

// ASSGN SYSLST,00E

// ASSGN SYS006,SYSLST

// ASSGN SYSIPT,SYSRDR

// EXEC SASVSE,SIZE=(SASVSE,42K)

SAS program
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SAS Log: Batch

SAS(R) LOG 0S SAS 5.XX MVS/XA JOB CO2EX1

NOTE: COPYRIGHT (C) 1984 SAS INSTITUTE INC., CARY, N.C. 27511, U.S.A.
NOTE: THE JOB C02EX1 HAS BEEN RUN UNDER RELEASE 5.XX OF SAS AT
SAS INSTITUTE DATA CENTER (00000000).

NOTE: SAS OPTIONS SPECIFIED ARE:
NODATE , NONUMBER SORT=4

1 OPTIONS LS=72 PS=42;

2 DATA CLASS:

3 INPUT NAME § 1-8 SEX § 11 AGE 13-14

4 HEIGHT 16-19 WEIGHT 21-25;

5 CARDS ;

NOTE: DATA SET WORK.CLASS HAS 19 OBSERVATIONS AND 5 VARIABLES. 515 OBS/T
RK

NOTE: THE DATA STATEMENT USED 0.06 SECONDS AND 120K.

25 :

26 PROC PRINT DATA=CLASS;

NOTE: THE PROCEDURE PRINT USED 0.09 SECONDS AND 308K
AND PRINTED PAGE 1.

27 PROC MEANS DATA=CLASS;

28 VARIABLES HEIGHT WEIGHT;

NOTE: THE PROCEDURE MEANS USED 0.08 SECONDS AND 328K
AND PRINTED PAGE 2.

29 PROC PLOT DATA=CLASS;

30 PLOT WEIGHT*HEIGHT;

NOTE: THE PROCEDURE PLOT USED 0.11 SECONDS AND 304K
AND PRINTED PAGE 3.

NOTE: SAS USED 328K MEMORY.

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

0BS

WN=2OOWCOIOUNEWN —

SAS
NAME SEX AGE HEIGHT®  WEIGHT
JOHN M 12 59.0 99.5
JAMES M 12 57.3 83.0
ALFRED M 14 69.0 112.5
WILLIAM M 15 66.5 112.0
JEFFREY M 13 62.5 84.0
RONALD M 15 67.0 133.0
THOMAS M " 57.5 85.0
PHILIP M 16 72.0 150.0
ROBERT M 12 64.8 128.0
HENRY M 14 63.5 102.5
JANET F 15 62.5 112.5
JOYCE F 1" 51.3 50.5
JuDy F 14 64.3 90.0
CAROL F 14 62.8 102.5
JANE F 12 59.8 84.5
LOUISE F 12 56.3 77.0
BARBARA F 13 65.3 98.0
MARY F 15 66.5 112.0
ALICE F 13 56.5 84.0




PROC MEANS Output: Batch

Fundamental Concepts

25

SAS
VARIABLE N MEAN STANDARD
DEVIATION
HEIGHT 19  62.33684211 5.12707525

WEIGHT 19 100.02631579  22.77393349

MINIMUM
VALUE

51.30000000
50.50000000

MAXIMUM
VALUE

72.0000000
150.0000000
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PROC PLOT Output: Batch

SAS
PLOT OF WEIGHT*HEIGHT LEGEND: A = 1 OBS, B = 2 OBS, ETC.

WEIGHT I
140 T
| A
: A
120 T
I A B A
| A A
100 T A A
: A
| A AA A A
80 +
| A
|
|
|
60 T
| A
|
I
40 +
|
|
—4-=—=- $ommme o $omm—= om—ee - S o e +---
51 53 55 57 59 61 63 65 67 69

HEIGHT
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The SAS Display Manager System

Enter your SAS program into the program editor screen.

Command ===>

00004
00005  CARDS;
00006 JOHN

00007 JAMES
00008 ALFRED
00009 WILLIAM
00010 JEFFREY
00011 RONALD
00012 THOMAS
00013 PHILIP
00014 ROBERT
00015 HENRY
00016 JANET

M
M
M
M
M
M
M
M
M
F

00001 OPTIONS TLS=72;
00002 DATA CLASS;
00003  INPUT NAME $ 1-8 SEX § 11 AGE 13-14
HEIGHT 16-19 WEIGHT 21-25;

3
0
5
.5
.0
5
0
8
5
5

.0

99.
83.
12.
112.
84.
133.
85.
150.
128.
102.
112.

uUmoooocococuviowm

SAS(r) Log

Program Editor
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The SAS Display Manager System

Scroll forward to enter the rest of the program and issue the SUBMIT
command to execute the program.

r”::;;and ===)> SAS(r) Log

Command ===> SUBMIT Program Editor

00017 JOYCE F 11 51,

3 .5
00018 JUDY F 14 64.3 90.0
00019 CAROL F 14 62.8 102.5
00020 JANE F 12 59.8 B84.5
00021 LOUISE F 12 56.3 77.0
00022 BARBARA F 13 65.3 98.0
00023 MARY F 15 66.5 112.0
00024 ALICE F 13 56.5 84.0

00025 ;

00026 PROC PRINT DATA=CLASS;
00027 PROC MEANS DATA=CLASS;
00028 VARIABLES HEIGHT WEIGHT;
00029 PROC PLOT DATA=CLASS;

00030 PLOT WEIGHT*HEIGHT;
00031 RUN;
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The SAS Display Manager System

When the first PROC step (PROC PRINT in this example) has finished
executing, the results are displayed on the output screen.

, ( 0BS NAME AGE HEIGHT WEIGHT \

SEX
1 JOHN M 12 59.0 99.5
2 JAMES M 12 57.3 83.0
3 ALFRED M 14 69.0 112.5
4 WILLIAM M 15 66.5 112.0
5 JEFFREY M 13 62.5 84.0
6 RONALD M 15 67.0 133.0
7 THOMAS M 1" 57.5 85.0
8 PHILIP M 16 72.0 150.0
9 ROBERT M 12 64.8 128.0
10 HENRY M 14 63.5 102.5
" JANET F 15 62.5 112.5
12 JOYCE F " 51.3 50.5
13 JuDy F 14 64.3 90.0
14 CAROL F 14 62.8 102.5
15 JANE F 12 59.8 84.5
16 LOUISE F 12 56.3 77.0
17 BARBARA F 13 65.3 98.0
18 MARY F 15 66.5 112.0
19 ALICE F 13 56.5 84.0
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The SAS Display Manager System

Press the END key to display the output from the second PROC step
(PROC MEANS in this example).

VARIABLE N MEAN STANDARD MINIMUM MAXIMUM ‘
DEVIATION VALUE VALUE

HEIGHT 19 62.33684211 5.12707525 51.30000000 72.0000000
WEIGHT 19 100.02631579  22.77393349 50.50000000 150.0000000




The SAS Display Manager System

Press the END key again to display the output from the third PROC

Fundamental Concepts

step (PROC PLOT in this example).

( PLOT OF WEIGHT*HEIGHT LEGEND: A = 1 OBS, B = 2 OBS, ETC. \

A

WEIGHT |

150 T
|
| A
| A

125 T
| A A
| B
| A A

100 T A A
| A
t A AA A A

75 T A
|
|
I
50 +A
—tm——— tm———— o tmm——— to———— to——— $mm———— tomm——— tomm—— tmm———— to—-
51 53 55 57 59 61 63 65 67 69 71
HEIGHT

W
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The SAS Display Manager System

Press the END key to return to the program editor/log screen. The
SAS log is displayed on the log screen.

Command ===> SAS(r) Log

NOTE: COPYRIGHT (C) 1984 SAS INSTITUTE INC., CARY, N.C. 27511, U.S.A.
NOTE: SAS RELEASE 5.XX AT SAS INSTITUTE DATA CENTER (00000000).

1 OPTIONS TLS=72;
2 DATA CLASS;
3 INPUT NAME § 1-8 SEX § 11 AGE 13-14
HEIGHT 16-19 WEIGHT 21-25;
5  CARDS;
NOTE: DATA SET WORK.CLASS HAS 19 OBSERVATIONS AND 5 VARIABLES. 504 OBS/T
RK

25 ;
26 PROC PRINT DATA=CLASS;

27 PROC MEANS DATA=CLASS;
28 VARIABLES HEIGHT WEIGHT;

29 PROC PLOT DATA=CLASS;
30 PLOT WEIGHT*HEIGHT,;
31 RUN;

Command ===> Program Editor

—
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2.3 Minicomputer Environments

Noninteractive Execution

To execute a SAS program in noninteractive mode,

* use an editor in your operating environment to store the SAS
statements in a file in your default (or working) directory with
a file type (or suffix) of SAS

» specify the filename of the file when you invoke the SAS
System.

SAS filename
The SAS System creates two files in your default directory when the
job executes.

filename.LOG contains the SAS log which is a listing of the
SAS statements with informative messages.

filename.LIS contains output from the SAS procedures.

Note: under the PRIMOS operating environment, the output file
has a suffix of LIST, rather than LIS.
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Noninteractive Execution

Assume the SAS statements shown earlier are stored in a file in your
working directory with the name C02EX1.SAS .

Submit the job by entering:

SAS CO02EX1

The above example would create C02EX1.LOG and CO02EX1.LIS
(CO2EX1.LIST for the PRIMOS operating environment). Use a system
command in your operating system to

« produce a hard copy of the content of the files

« display the contents of the files on the terminal.

Note: depending on the operating system, the files generated by
the SAS System may have version numbers.
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SAS Log: Noninteractive

SAS LOG VMS SAS 5.XX

Copyright (c) 1985 SAS Institute Inc., Cary, N. C. 27511, U. S. A.
NOTE: VMS Version of SAS Release 5.XX at SAS INSTITUTE INC.
NOTE: LICENSED CPUID MODEL = 8600, SERIAL = 00000000.

1 OPTIONS LS=72 PS=42;
2 DATA CLASS;
3 INPUT NAME § 1-8 SEX § 11 AGE 13-14
4 HEIGHT 16-19 WEIGHT 21-25;
5  CARDS;
NOTE: THE DATA SET WORK.CLASS HAS 19 OBSERVATIONS AND 5 VARIABLES.
NOTE: THE DATA STEP USED 00:00:00.59 CPU SECONDS, 716 PAGEFAULTS
25 ;
26 PROC PRINT DATA=CLASS;
NOTE: THE PROCEDURE PRINT USED 00:00:00.24 CPU SECONDS, 265 PAGEFAULTS
NOTE: THE PROCEDURE PRINTED PAGE 1.
27 PROC MEANS DATA=CLASS;
28 VARIABLES HEIGHT WEIGHT;
NOTE: THE PROCEDURE MEANS USED 00:00:00.20 CPU SECONDS, 290 PAGEFAULTS
NOTE: THE PROCEDURE PRINTED PAGE 2.
29 PROC PLOT DATA=CLASS;
30  PLOT WEIGHT*HEIGHT;
NOTE: THE PROCEDURE PLOT USED 00:00:00.20 CPU SECONDS, 168 PAGEFAULTS
NOTE: THE PROCEDURE PRINTED PAGE 3.
NOTE: SAS INSTITUTE INC., SAS CIRCLE, BOX 8000, CARY, N. C., 27511-8000
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PROC PRINT Output: Noninteractive

0BS

COONONTWN —

NAME

JOHN
JAMES
ALFRED
WILLIAM
JEFFREY
RONALD
THOMAS
PHILIP
ROBERT
HENRY
JANET
JOYCE
JUDY
CAROL
JANE
LOUISE
BARBARA
MARY
ALICE

B

R ERRERERERRR

SAS
AGE HEIGHT
12 59.0
12 57.3
14 69.0
15 66.5
13 62.5
15 67.0
1" 57.5
16 72.0
12 64.8
14 63.5
15 62.5
1" 51.3
14 64.3
14 62.8
12 59.8
12 56.3
13 65.3
15 66.5
13 56.5

WEIGHT

99.5
83.0
112.5
112.0
84.0
133.0
85.0
150.0
128.0
102.5
112.5
50.5
90.0
102.5
84.5
77.0
98.0
112.0
84.0
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PROC MEANS Output: Noninteractive

37

SAS
VARIABLE N MEAN STANDARD
DEVIATION
HEIGHT 19  62.33684211 5.12707525

WEIGHT 19 100.02631579  22.77393349

MINIMUM MAXIMUM
VALUE VALUE

51.30000000 72.0000000
50.50000000 150.0000000
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PROC PLOT Output: Noninteractive

SAS
PLOT OF WEIGHT*HEIGHT LEGEND: A = 1 OBS, B = 2 0BS, ETC.
WEIGHT I
140 T
| A
: A
120 -I+
: A B A
| A A
100 Jlr A A
: A
| A AA A A
80 +
| A
|
|
|
60 T
| A
|
I
40 +
|
I
—fm———— o e O et i S et $m———- e e
51 53 55 57 59 61 63 65 67 69
HEIGHT
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The SAS Display Manager System

Enter your SAS program into the program editor screen.

Command ===>

SAS(r) Log

00001
00002
00003
00004
00005
00006
00007
00008
00009
00010
00011
00012
00013
00014
00015
00016

Command ===>

OPTIONS L§=72;
DATA CLASS;

INPUT NAME $ 1-8 SEX $§ 11 AGE 13-14
HEIGHT 16-19 WEIGHT 21-25;

WILLIAM
JEFFREY
RONALD
THOMAS
PHILIP
ROBERT
HENRY
JANET

pEEEXEXIIIXX

59.0 99.5
57.3 83.

69.0 112.5
66.5 112.0
62.5 84.0
67.0 133.0
57.5 85.0
72.0 150.0
64.8 128.0
63.5 102.5
62.5 112.5

Program Editor
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The SAS Display Manager System

Scroll forward to enter the rest of the program and issue the SUBMIT
command to execute the program.

(’::;;and ===)> SAS(r) Log ’

Command ===> SUBMIT Program Editor
00017 JOYCE F 11 51.3 50.5
00018 JUDY F 14 64.3 90.0
00019 CAROL F 14 62.8 102.5
00020 JANE F 12 59.8 84.5
00021 LOUISE F 12 56.3 77.0
00022 BARBARA F 13 65.3 98.0
00023 MARY F 15 66.5 112.0
F 13 56.5 84.0

00024 ALICE
00025 ;
00026 PROC PRINT DATA=CLASS;
00027 PROC MEANS DATA=CLASS:
00028  VARIABLES HEIGHT WEIGHT;
00029 PROC PLOT DATA=CLASS;

00030 PLOT WEIGHT*HEIGHT;
00031 RUN;
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The SAS Display Manager System

When the first PROC step (PROC PRINT in this example) has finished
executing, the results are displayed on the output screen.

SAS ﬂ—-\\\

OBS NAME SEX AGE HEIGHT WEIGHT
1 JOHN M 12 59.0 99.5
2 JAMES M 12 57.3 83.0
3 ALFRED M 194 69.0 112.5
4 WILLIAM M 15 66.5 112.0
5 JEFFREY M 13 62.5 84.0
6 RONALD M 15 67.0 133.0
7 THOMAS M " 57.5 85.0
8 PHILIP M 16 72.0 150.0
9 ROBERT M 12 64.8 128.0

10 HENRY M 14 63.5 102.5
" JANET F 15 62.5 112.5
12 JOYCE F " 51.3 50.5
13 Jupy F 14 64.3 90.0
194 CAROL F 14 62.8 102.5
15 JANE F 12 59.8 84.5
16 LOUISE F 12 56.3 77.0
17 BARBARA F 13 65.3 98.0
18 MARY F 15 66.5 112.0
19 ALICE F 13 56.5 84.0
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The SAS Display Manager System

Press the END key to display the output from the second PROC step
(PROC MEANS in this example).

VARIABLE N MEAN STANDARD MINIMUM MAXIMUM

DEVIATION VALUE VALUE
HEIGHT 19  62.33684211 5.12707525 51.30000000 72.0000000
WEIGHT 19 100.02631579  22.77393349 50.50000000 150.0000000
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The SAS Display Manager System

Press the END key again to display the output from the third PROC
step (PROC PLOT in this example).

150

125

100

75

50

WEIGHT |

+

|

|

|

I

+

|

|

|

|

+

|

|

[

I

+

|

|

|

|

+ A
S ety $ommae +-
51 53 55

PLOT OF WEIGHT*HEIGHT

SAS “\\\

LEGEND: A = 1 OBS, B = 2 OBS, ETC.

A
A
A
A A
B
A A
A A
A
A AR A
A
—-———t + + + + + e
57 59 61 63 65 67 69 "

HEIGHT
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The SAS Display Manager System

Press the END key to return to the program editor/log screen. The
SAS log is displayed on the log screen.

Copyright (c) 1985 SAS Institute Inc., Cary, N. C. 27511, U. S. A.
NOTE: VMS Version of SAS Release 5.XX at SAS INSTITUTE INC.
NOTE: LICENSED CPUID MODEL = 8600, SERIAL = 00000000.
NOTE: Enter HELP DMSHELP for help on the SAS Display Manager System.
1 OPTIONS LS=72;
2 DATA CLASS;
3 INPUT NAME § 1-8 SEX $ 11 AGE 13-14
4 HEIGHT 16-19 WEIGHT 21-25;
5 CARDS;
NOTE: THE DATA SET WORK.CLASS HAS 19 OBSERVATIONS AND 5 VARIABLES.
NOTE: THE DATA STEP USED 00:00:00:82 CPU SECONDS, 688 PAGEFAULTS

25 ;

26 PROC PRINT DATA=CLASS;
NOTE: THE PROCEDURE PRINT USED 00:00:00:59 CPU SECONDS, 481 PAGEFAULTS
NOTE: THE PROCEDURE PRINTED PAGE 1.

27 PROC MEANS DATA=CLASS;

28 VARIABLES HEIGHT WEIGHT;
NOTE: THE PROCEDURE MEANS USED 00:00:00:44 CPU SECONDS, 213 PAGEFAULTS
NOTE: THE PROCEDURE PRINTED PAGE 2.

29 PROC PLOT DATA=CLASS;

g? PLOT WEIGHT*HEIGHT;

RUN;

NOTE: THE PROCEDURE PLOT USED 00:00:01:11 CPU SECONDS, 562 PAGEFAULTS
NOTE: THE PROCEDURE PRINTED PAGE 3.

Command ===> ‘ Program Editor

—
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2.4 SAS Syntax and SAS Data Sets

Rules for Writing SAS Statements

SAS statements begin with an identifying keyword and end with a
semicolon.

DATA CLASS;
INPUT NAME § 1-8 SEX $ 11 AGE 13-14
HEIGHT 16-19 WEIGHT 21-25;
CARDS;

data lines

PROC PRINT DATA=CLASS;
PROC MEANS DATA=CLASS;
VARIABLES HEIGHT WEIGHT;
PROC PLOT DATA=CLASS;
PLOT WEIGHT*HEIGHT;

SAS statements are free-format.

» They can begin anywhere, end anywhere.

* One statement can continue over several lines.

« Several statements can be on a line.

* Blanks—as many as you want—separate fields. Special
characters also separate fields.

Note: we recommend that DATA and PROC statements start in
column 1 and that other statements be indented.

45



46 Chapter 2

Structure of SAS Data Sets

A SAS data set is a collection of data values arranged in a rectangular

table.
VARIABLES
NAME SEX AGE HEIGHT WEIGHT
observation 1 JOHN M 12 59.0 99.5
observation2 |JAMES M 12 57.3 83.0
observation 3 ALFRED M 14 69.0 112.5
observation 19 | ALICE F 13 56.5 84.0

The columns in the table are called variables.

» Variables correspond to fields of data.

* Each variable is given a name.

 There are two kinds of variables.
character variables: NAME, SEX (1-200 long)
numeric variables: AGE, HEIGHT, WEIGHT (floating)

The rows in the table are called observations (or records). There is
no limit on the number of observations.

Note: the rectangular structure of a SAS data set implies that
every variable must exist for each observation.
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Naming SAS Data Sets and Variables

Rules for SAS names:

e 1-8 characters
e start with A-Z or _—

 continue with numbers, letters, or underscores.
Suggestion: Choose meaningful data set and variable names.

Note: the underscore, ‘', is not allowed in SAS data set names
for minicomputer environments.

Example:

DATA CLASS;
INPUT NAME $ 1-8 SEX $ 11 AGE 13-14
HEIGHT 16-19 WEIGHT 21-25;
CARDS ;
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Creating SAS Data Sets

| DATA CLASS;
raw data > INPUT NAME § 1-8 ~—
- ~ SEX § 11
AGE 13-14 ———P CLASS

HEIGHT 16-19
WEIGHT 21-25;

» Data must be in the form of a SAS data set before they can be
analyzed by SAS procedures.

* Every SAS data set has a name and is physically stored on disk
or tape. In simple jobs, the SAS data sets are stored on
temporary space, but they can be stored permanently.

» Many SAS data sets can be created in a single job step.
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Processing SAS Data Sets

« Data stored in a SAS data set are always referred to by name.
The variables are referred to by name, and the SAS data set is
referred to by name.

Example:

DATA CLASS;
INPUT NAME § 1-8 SEX $ 11 AGE 13-14
HEIGHT 16-19 WEIGHT 21-25;
CARDS;

data lines

PROC MEANS DATA=CLASS;
VARIABLES HEIGHT WEIGHT;

» Many SAS data sets can be processed in a single job step.

* SAS data sets are usually processed in a simple sequential
manner, one observation after another.
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Documenting SAS Data Sets

- ¢ A SAS data set contains, in addition to the data values,
descriptors with names and attributes of the variables.

SAS data set
4 data set label
9 variable attributes: -
o PROC
= name, type, length, format, | CONTENTS ;
e informat, and label
a history: , | l
source statements used '
to create the data set :’g_l
obs1 | JOHN M 12 59.0 99.5
obs?2 JAMES M 12 57.3 83.0
S obs3 [ALFRED M 14 690 1125 —
o : . : o PRINT;
obs19 | ALICE  F 13 56.5 84.0

* If data are stored as a SAS data set, all the original physical
details of the data can be forgotten. Only the meanings of the
variable names must be remembered.

 The PRINT procedure lists the data in a SAS data set.

* The CONTENTS procedure can be used to print the descriptor
information in a SAS data set.



Data Portion of a SAS Data Set

PROC PRINT DATA=CLASS;
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OBS

Y
S, O WO EWN —

-

[ S P PP S S
WO WN

NAME

JOHN
JAMES
ALFRED
WILLIAM
JEFFREY
RONALD
THOMAS
PHILIP
ROBERT
HENRY
JANET
JOYCE
JUuDY
CAROL
JANE
LOUISE
BARBARA
MARY
ALICE

SEX

g ERERRRERIIRX

AGE

12
12
14
15
13
15
1
16
12
14
15
1"
14
14
12
12
13
15
13

HEIGHT

59.
57.
69.
66.
62.
67.
57.
72,
64.
63.
62.
51.
64.
62.
59.8
56.3
65.3
66.5
56.5

DVWWUIUIooOoOUTOUNTUTIO WO

WEIGHT

99.5
83.0
112.5
112.0
84.0
133.0
85.0
150.0
128.0
102.5
112.5
50.5
90.0
102.5
84.5
77.0
98.0
112.0
84.0
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Descriptor Part of a SAS Data Set

Mainframe Environment

PROC CONTENTS DATA=CLASS;

CONTENTS PROCEDURE
CONTENTS OF SAS MEMBER WORK.CLASS

CREATED BY TSO USERID EDU ON CPUID 00-0000-000000

AT 13:38 MONDAY, JANUARY 20, 1986 BY SAS RELEASE 5.XX
DSNAME=5YS86020.T133828.RA000.EDU.R0000105 OBSERVATIONS PER TRACK =515
BLKSIZE=19059 LRECL=37 GENERATED BY DATA

NUMBER OF OBSERVATIONS: 19  NUMBER OF VARIABLES: 5

MEMTYPE: DATA ‘

---~ALPHABETIC LIST OF VARIABLES AND ATTRIBUTES-----

# VARIABLE TYPE LENGTH POSITION FORMAT INFORMAT LABEL
3 AGE NUM 8 13
4 HEIGHT NUM 8 21
1 NAME CHAR 8 4
2 SEX CHAR 1 12
S WEIGHT NUM 8 29

------------------------------ SOURCE RECORDS -----==n-=mmmmmmmmmmmmmemm
| DATA CLASS;

|~ INPUT NAME § 1-8 SEX § 11 AGE 13-14

i HEIGHT 16-19 WEIGHT 21-25;
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Descriptor Part of a SAS Data Set

Minicomputer Environment

PROC CONTENTS DATA=CLASS;

53

MEMTYPE:

SAS
CONTENTS PROCEDURE

CONTENTS OF SAS MEMBER WORK.CLASS

NUMBER OF OBSERVATIONS:

DATA

19 NUMBER OF VARIABLES: 5

LENGTH POSITION FORMAT

3 AGE NUM 8 9
4 HEIGHT NUM 8 17
1 NAME CHAR 8 0
2 SEX CHAR 1 8
5 WEIGHT NUM 8 25

----ALPHABETIC LIST OF VARIABLES AND ATTRIBUTES-----
# VARIABLE TYPE

INFORMAT

LABEL
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2.5 Exercise

Writing a SAS Program

A branch office in Chicago has stored its monthly revenue data on

cards. Write a SAS job that reads the data listed below and solves the
following problems.

* Set the line size to 72 and the page size to 40.
* Create a SAS data set.
* Print the resulting SAS data set.

» Compute the average monthly revenue.

112|3|4]|5|6|7|8(9(10|11]|12
17lalW| (3|6|5]1].|2||3
2lFielal (218]113].]/]2
3ilMlA|R| |3(8]/[4]. |41
14|P|r| |314|7]7]. 6l
simlalyl [3]z2]14]3]. 141z
6l TVN| |3|9]6]0].]8|6
7Wwrlvle| (4] 1]e]9].13]7
8ll4|vie| |3|716]9].1/]7)
9ls|e|P| |4|0|8|7].]|5|6
0lo|e|7m] [(4]o|/(3]|.]7]7
niinjo|v| (319613, (24
12||D|ele| |41712]5].]97
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Answer
« Set the line size and page size. )
LS=71x Fs =40
* Name the data set. CHIC

» What variables do we input?
Mot H | PEIVE

* Ready for the data.

¢ Enter the data.

e Print the data set.
FreC PPw7 berh = CHIC

* Find the average monthly revenue.
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SAS Log: Mainframe Environment

SAS(R) LOG 0S SAS 5.XX

NOTE: COPYRIGHT (C) 1984 SAS INSTITUTE INC., CARY, N.C.

U.S.A.

MVS/XA TSO USER TSOUSER

27511,

NOTE: SAS RELEASE 5.XX AT SAS INSTITUTE DATA CENTER (00000000)

WA -

NOTE:
S/TRK
NOTE:
18

NOTE:

20

NOTE:
NOTE:
NOTE:

OPTIONS LS=72 PS=40;
DATA CHICAGO;
INPUT MONTH § 1-3
REVENUE 5-11;
CARDS;

DATA SET WORK.CHICAGO HAS 12 OBSERVATIONS AND 2 VARIABLES.

THE

THE
AND

THE
AND
SAS

SAS
SAS

DATA STATEMENT USED 0.05 SECONDS AND 1032K.

PROC PRINT DATA=CHICAGO:
PROCEDURE PRINT USED 0.09 SECONDS AND 1220K
PRINTED PAGE 1.

PROC MEANS DATA=CHICAGO;
VARIABLES REVENUE;
PROCEDURE MEANS USED 0.09 SECONDS AND 1240K
PRINTED PAGE 2.
USED 1240K MEMORY.

INSTITUTE INC.
CIRCLE

PO BOX 8000
CARY, N.C. 27511-8000

1271 0B
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SAS Log: Minicomputer Environment

SAS LOG VMS SAS 5.XX

Copyright (c) 1985 SAS Institute Inc., Cary, N. C. 27511, U. S. A.
NOTE: VMS Version of SAS Release 5.XX at SAS INSTITUTE INC.
NOTE: LICENSED CPUID MODEL = 8600, SERIAL = 00000000.

1 OPTIONS LS=72 PS=40;
2 DATA CHICAGO:
3 INPUT MONTH § 1-3
4 REVENUE 5-11;
5 CARDS;
NOTE: THE DATA SET WORK.CHICAGO HAS 12 OBSERVATIONS AND 2 VARIABLES.
NOTE: THE DATA STEP USED 00:00:00.49 CPU SECONDS, 708 PAGEFAULTS
18 ;
19 PROC PRINT DATA=CHICAGO;
NOTE: THE PROCEDURE PRINT USED 00:00:00.21 CPU SECONDS, 264 PAGEFAULTS
NOTE: THE PROCEDURE PRINTED PAGE 1.
20 PROC MEANS DATA=CHICAGO;
21 VARIABLES REVENUE;
NOTE: THE PROCEDURE MEANS USED 00:00:00.17 CPU SECONDS, 243 PAGEFAULTS
NOTE: THE PROCEDURE PRINTED PAGE 2.
NOTE: SAS INSTITUTE INC., SAS CIRCLE, BOX 8000, CARY, N. C., 27511-8000
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Procedure Output

PROC PRINT Output

0BS MONTH REVENUE

1 JAN 3651.23
2 FEB 2813.12
3 MAR 3814.41
4 APR 3471.66
5 MAY 3243.42
6 JUN 3960.86
7 JUL 4109.37
8 AUG 3769.17
9 SEP 4087.56
10 ocT 4013.77
11 NOV 3963.24
12 DEC 4125.97
PROC MEANS Output
VARIABLE N MEAN STANDARD MINIMUM MAXIMUM
DEVIATION VALUE VALUE

REVENUE

12 3751.9816667 401.13701511

2813.1200000 4125.970000
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Reading and Processing Raw Data

3.1 Creating SAS Data Sets

The DATA Statement

The two major functions of the DATA statement are to

» signal the beginning of the DATA step
» name the data sets being created in the DATA step.

General form of the DATA statement:
DATA SASdataset(s);
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Naming Temporary SAS Data Sets

» Name supplied by user:

DATA CLASS;
INPUT NAME §$ 1-8 SEX § 11 AGE 13-14
HEIGHT 16-19 WEIGHT 21-25;
CARDS;

data lines

NOTE: DATA SET WORK.CLASS HAS 19 OBSERVATIONS AND 5 VARIABLES. 5
15 OBS/TRK

» Name omitted by user (SAS System supplies the name):

DATA;
INPUT NAME $ 1-8 SEX $ 11 AGE 13-14
HEIGHT 16-19 WEIGHT 21-25;
CARDS ;

data lines

NOTE: DATA SET WORK.DATA1 HAS 19 OBSERVATIONS AND 5 VARIABLES. 5
15 OBS/TRK

The first time the data set name is omitted in a SAS job, the name
DATAT1 is used. The second time the data set name is omitted, the
name DATA2 is used, and so on.
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Inputting Raw Data

The SAS System can handle data in virtually any form, from almost
any input file.

Data in job stream Data in external file
fImes
| data cards terromrTne;I ’
CARDS, INFILE fileref;

N INPUT statement j\A//

Note: regardless of where the data are stored, the same INPUT
statement is used.

Functions of the CARDS, INFILE and INPUT Statements

* Reading the data
INPUT statement
reads raw data lines

assigns names to the SAS variables that correspond to the
fields

has three modes: COLUMN, LIST, and FORMATTED.

* Pointing to the data file
CARDS statement
indicates that data records follow immediately.

INFILE statement
points to an external file where the raw data are stored.
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Column Input

Specify where to find the values on the input record by column posi-
tion.

INPUT variable startcol-endcol;

NAME SEX AGE HEIGHT WEIGHT
11213]14]|5]|6|718[|9(10111|12[13|14(15[{16(17]18{19(20{21{22{23|24]|25(|26(27128{29|30
T o|#|W m| |712] |5]9].]0 9191.16
Jl4|M|E|S M| |(/7]2] |5]|7].]3 gl3|.|0
AlclFlr|e|D M| (7|2 |é]9].]lo] |7]7|R].]|S]

DATA CLASS;
INPUT NAME § 1-8 SEX § 11 AGE 13-14
HEIGHT 16-19 WEIGHT 21-25;
CARDS ;

data lines

Restrictions:

* The field positions for the variables are fixed.

e A $ is used to indicate character variables.
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Program Flow of the DATA Step

Looking behind the Scenes

The DATA step involves writing a compact SAS program to process
data. The SAS System processes the program in two steps.

* It compiles the program.

* It executes the program.

compiling
the program

SAS program

executing
the program

SAS compiler

DATA NAME;

INPUT. . .; > translate to >

machine code

executable
program

—P

SAS
data
set

CARDS ;

DATA CLASS;
INPUT NAME § 1-8 SEX $ 11 AGE 13-14
HEIGHT 16-19 WEIGHT 21-25;
CARDS;

data lines

raw data
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Compiling the DATA Step

DATA CLASS;
INPUT NAME $ 1-8 SEX $ 11 AGE 13-14
HEIGHT 16-19 WEIGHT 21-25; .
CARDS;

Input Buffer—temporary storage for an input record

123456789 1011121314151617181920‘212223242526 80

Program Data Vector—temporary storage for a SAS observation

NAME  SEX AGE HEIGHT - WEIGHT

The descriptive information is written to the SAS data set (mainframe
environments).

SAS data set WORK.CLASS
NAME SEX AGE HEIGHT WEICGHT

Work
Disk
Space




Reading and Processing Raw Data

Executing the DATA Step

e The program data vector is initialized to missing before each
execution of the DATA step.

» The DATA step is executed once for each observation in the
data set.

DATA CLASS;
INPUT NAME § 1-8 SEX § 11 AGE 13-14
HEIGHT 16-19 WEIGHT 21-25:

CARDS;
JOHN M 12 59.0 99.5
JAMES M 12 57.3 83.0

ALFRED M 14 69.0 112.5

Input Buffer

123 4567 8 91011121314151617181920212223242526 80

Program Data Vector

NAME SEX AGE HEIGHT WEIGHT

SAS data set WORK.CLASS

NAME SEX AGE HEIGHT WEIGHT
Work
Disk
Space
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Column Input Features
DATA CLASS; ,
INPUT NAME $ 1-8 SEX § 11 AGE 13-14

HEIGHT 16-19 WEIGHT 21-25;
CARDS ;

* Data fields can be read in any order.

INPUT WEIGHT 21-25 AGE 13-14 NAME § 1-8
SEX § 11 HEIGHT 16-19;

* Blank fields are read as missing.

e Embedded blanks are allowed in character data values.

"JOHN SMITH"

» Character data values can range from 1 to 200 characters in
length.

INPUT COMPANY § 1-200;
» Fields or parts of fields can be reread.

INPUT NAME § 1-8 INITIAL § 1;
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Reading Data Values with Column Input

Character Values

 Character data values in a field are left aligned.

» The number of bytes used to store character data values is
determined by the field width.

INPUT SEX $ 1-3;

Input Buffer

123 456 7 8 91011121314151617181920212223242526 80

Program Data Vector

SEX
M [

Advantage: When making comparisons, specify:

IF SEX='M' THEN DELETE;

instead of:

IF SEX='M ' OR
SEX=' M ' OR
SEX=' M' THEN DELETE;
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Reading Data Values with Column Input

Numeric Values

* Numeric values can occur anywhere in the field.

* The sign and decimal or decimal exponent can be specified.

INPUT X 1-6;
112|3|4|51|6
2|3
2|3|.19
2|.|3|E|/
2|3
-12|3

decimal parameter

INPUT X 1-6 .1;

2|3|0

2|3|0

2|3
o

2|3|.|o|5

Embedded blanks are not allowed in a numeric field.

INPUT X 1-6;

¢8| |Z2|3| invalid data
“1 1213} invalid data
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List Input

List the variables in the order they appear in the input data.
INPUT list of variables;

INPUT NAME $ SEX $§ AGE HEIGHT WEIGHT;

NAME SEX AGE HEIGHT WEIGHT
11213(415|6]718}9|10{11|12]13{14115(16]/17(18]19(20(21|22(23|24|25{26|27|28|29!30
TJlo|#|A Ml |712] |5]9].]0 9191.|5
Jl4|M|E|S ~M /2] |5(7].]3 gl3|.]0
IAEGEGEE ml |712] |é]9].]lo] |7]7|2].]|5]

The INPUT statement scans over blanks until it finds a character, then
reads in the field up to the next blank.

Rules and restrictions:

e A $ is used to indicate character variables.
« Every field must be specified in order.
« Fields must be separated with blanks.

« Data values for character variables are restricted:

no embedded blanks as in JOHN SMITH
default length of 8 characters.

e Blank fields cause the matching of variable names and values
to get out of sync.
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Why List Input Is Needed

Example: The raw data for the students in the class were stored
with one blank between each field instead of being
stored in fixed fields. Read the data.

DATA CLASS;
INPUT NAME $ SEX $ AGE HEIGHT WEIGHT;
CARDS ;

JOHN M 12 59.0 99.5

JAMES M 12 57.3 83.0

ALFRED M 14 69.0 112.5

WILLIAM M 15 66.5 112.0

JEFFREY M 13 62.5 84.0
RONALD M 15 67.0 133.0
THOMAS M 11 57.5 85.0
PHILIP M 16 72.0 150.0
ROBERT M 12 64.8 128.0
HENRY M 14 63.5 102.5
JANET F 15 62.5 112.5
JOYCE F 11 51.3 50.5
JUDY F 14 64.3 90.0
CAROL F 14 62.8 102.5
JANE F 12 59.8 84.5
LOUISE F 12 56.3 77.0
BARBARA F 13 65.3 98.0
MARY F 15 66.5 112.0
ALICE F 13 56.5 84.0

’
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Why List Input Is Needed

PROC PRINT DATA=CLASS;

OBS NAME SEX AGE HEIGHT WEIGHT
1 JOHN M 12 59.0 99.5
2 JAMES M 12 57.3 83.0
3 ALFRED M 14 69.0 112.5
4 WILLIAM M 15 66.5 112.0
5 JEFFREY M 13 62.5 84.0
6 RONALD M 15 67.0 133.0
7 THOMAS M 1" 57.5 85.0
8 PHILIP M 16 72.0 150.0
9 ROBERT M 12 64.8 128.0

10 HENRY M 14 63.5 102.5
1" JANET F 15 62.5 112.5
12 JOYCE F 1 51.3 50.5
13 Jupny F 14 64.3 90.0
14 CAROL F 14 62.8 102.5
15 JANE F 12 59.8 84.5
16 LOUISE F 12 56.3 77.0
17 BARBARA F 13 65.3 98.0
18 MARY F 15 66.5 112.0
19 ALICE F 13 56.5 84.0
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Formatted Input

Specify the starting location and field widths (similar to FORTRAN and
PL/I). Move an input “pointer” to the starting position of the field,
then specify the variable and an informat.

INPUT pointer control variable informat;

informats: w. numeric width
w.d numeric with decimal
Sw. character

pointer controls: @n  go to column n
+n  move the pointer n positions

INPUT NAME $8. a11 SEX $1. +1 AGE 2.
+1 HEIGHT 4. +1 WEIGHT 5.;

NAME SEX AGE HEIGHT WEIGHT
1121314|5]6|7|8]9{10[11|12[13|14|15|16|17]|18]19]|20]21|22|23|24|25|26|27|28|29]|30
T ol#|w M| [712] [5]9].]0 9191.15

4(MlElS ™M /7|12] |§17].13 8l3|.|0
IAEIEEEE ml 1712 |é]9].]lo] [7]7]|2].]5]

With formatted input, you can read data in nonstandard numeric or
character formats.
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Selected Informats

w.
w.d
Sw.
$CHARw.

HEXw.
$SHEXw.
IBw.d
PIBw.d
PDw.d
PKw.
RBw.d
ZDw.d
ZDBw.d

COMMAw.d
Ew.

BZw.d
$VARYINGw.

standard numeric
standard numeric with decimal
standard character

characters with blanks

numeric hexadecimal
character hexadecimal
integer binary

positive integer binary
packed decimal

unsigned packed decimal
real binary (floating point)
zoned decimal

zoned decimal with blanks

commas in numbers
scientific notation
blanks are zeros

varying-length character values

See the SAS User’s Guide: Basics for additional information on SAS

informats.
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Formatted Input Example

Example: The postal codes and 1980 populations for five states
in the southeast are shown in the table below. Read
the data and print the SAS data set.

112314567 |8]9(10{11(12|13]14{15
Alel (91,171319],1917]|2
G|A| |5|,|4|e1Y],|2|6|5]
Niel |5],181714],14]2|9
sle| 3],171719],2|0]|8
vial |s| (3|4]é] . |z2|7]7
DATA POPS;
INPUT STATE $2. +1 POP COMMAJ.;
CARDS ; |
FL 9,739,992
GA 5,464,265
NC 5,874,429
SC 3,119,208
VA 5,346,279
PROC PRINT DATA=POPS:
OBS STATE POP
1 FL 9739992
2 GA 5464265
3 NC 5874429
4 sC 3119208
5 VA 5346279
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Informat Lists and Numbered Variable
Names

Consider the following INPUT statement that reads gross sales (in
thousands) for a company over 6 consecutive months.

INPUT JAN 3. FEB 3. MAR 3. APR 3. MAY 3. JUN 3.;

|nput 123 456 7 8 91011121314151617 181920

Buffer 44| 16|8| |4|7]| |518| |4|7| |e|e

Special features allow the INPUT statement to be written with less
coding:

* Variables and informats can be grouped separately with
parentheses.

INPUT (JAN FEB MAR APR MAY JUN) (3. 3. 3. 3. 3. 3.);
 The informat list is recycled to satisfy the variable list.

INPUT (JAN FEB MAR APR MAY JUN) (3.);

e Numbered variable names can be used in abbreviated form to
refer to several related variables.

INPUT (MONTH!1 MONTH2 MONTH3 MONTH4 MONTHS5 MONTH6) (3.);

can be rewritten as:

INPUT (MONTH1-MONTH6) (3.);
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Mixing Input Styles

Example: Mix the three INPUT styles (list, column, and
formatted) in one INPUT statement.

DATA CLASS;
INPUT NAME § 311 SEX $1. AGE 13-14
HEIGHT 921 WEIGHT 5.;

CARDS ;
JOHN M 12 59.0 99.5
JAMES M 12 57.3 83.0

ALFRED M 14 69.0 112.5

PROC PRINT DATA=CLASS;

OBS NAME SEX AGE HEIGHT WEIGHT
1 JOHN M 12 59.0 99.5
2 JAMES M 12 57.3 83.0
3 ALFRED M 14 69.0 112.5
4 WILLIAM M 15 66.5 112.0
5 JEFFREY M 13 62.5 84.0
6 RONALD M 15 67.0 133.0
7 THOMAS M 1" 57.5 85.0
8 PHILIP M 16 72.0 150.0
9 ROBERT M 12 64.8 128.0

10 HENRY M 14 63.5 102.5
1" JANET F 15 62.5 112.5
12 JOYCE F 1" 51.3 50.5
13 JUDY F 14 64.3 90.0
14 CAROL F 14 62.8 102.5
15 JANE F 12 59.8 84.5
16 LOUISE F 12 56.3 77.0
17 BARBARA F 13 65.3 98.0
18 MARY F 15 66.5 112.0
19 ALICE F 13 56.5 84.0
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3.2 Multiple Records per
Observation

Ways to Read Multiple Records

There are several ways to read an observation that continues over
multiple input records.

Multiple records per observation can be processed with

e multiple INPUT statements
* the / pointer control

« the #n pointer control.
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Multiple INPUT Statements

Each time an INPUT statement is executed, a new record is loaded
into the input buffer.

DATA CLASS;
INPUT NAME § 1-8 SEX § 11;
INPUT AGE 4-5; ’
INPUT HEIGHT 1-5 WEIGHT 6-10;
CARDS ;

JOHN M
12

59.0 99.5

Input Buffer

123 4567 8 91011121314151617181920212223242526 80

Program Data Vector

NAME SEX AGE HEIGHT WEIGHT

Note: this method defines a one-line input buffer.
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Multiple INPUT Statements

Example: Use the multiple INPUT statement method to read the
data for JOHN and JAMES.

DATA CLASS;
INPUT NAME §$ 1-8 SEX § 11;
INPUT AGE 4-5;
INPUT HEIGHT 1-5 WEIGHT 6-10;
CARDS ;
JOHN M
12
59.0 99.5
JAMES M
12
57.3 83.0

PROC PRINT DATA=CLASS;

0BS NAME SEX AGE HEIGHT WEIGHT

1 JOHN M 12 59.0 99.5
2 JAMES M 12 57.3 83.0
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The / Pointer Control

Each time a / is encountered on an INPUT statement, a new record
is loaded into the input buffer.

DATA CLASS;
INPUT NAME § 1-8 SEX § 11 / AGE 4-5 /
HEIGHT 1-5 WEIGHT 6-10;
CARDS;
JOHN M
12
59.0 99.5

Input Buffer

123456 7 8 91011121314151617181920212223242526 80

Program Data Vector

NAME SEX AGE HEIGHT WEIGHT

Note: this method defines a one-line input buffer.
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The / Pointer Control

Example: Use the / pointer control in the INPUT statement to
read the data for JOHN and JAMES.

DATA CLASS;
INPUT NAME $ 1-8 SEX § 11 / AGE 4-5 /
HEIGHT 1-5 WEIGHT 6-10;
CARDS;
JOHN M
12
59.0 99.5
JAMES M
12
57.3 83.0

ﬁROC PRINT DATA=CLASS;

83

0BS NAME SEX AGE HEIGHT WEIGHT

1 JOHN M 12 59.0 99.5
2 JAMES M 12 57.3 83.0
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The #n Pointer Control

The #n pointer control is used to advance to the first column of the
nth record in a group of records.

DATA CLASS:
INPUT NAME § 1-8 SEX $ 11 §2 AGE 4-5
#3 HEIGHT 1-5 WEIGHT 6-10;
CARDS;
JOHN M
12
59.0 99.5

Note: the highest n value following the # pointer control defines
the size of the group and the number of lines in the input

buffer.

Input Buffer (3 lines)

#1 T|o|H|N M

#2
#3 517]. 1o 7191 .15

~
N

Program Data Vector

NAME SEX AGE HEIGHT WEIGHT
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The #n Pointer Control

Example: Use the #n method to read the data for JOHN and
JAMES.

DATA CLASS;
INPUT NAME § 1-8 SEX $ 11 42 AGE 4-5
#3 HEIGHT 1-5 WEIGHT 6-10;
CARDS;
JOHN M
12
59.0 99.5
JAMES M
12
57.3 83.0

ﬁROC PRINT DATA=CLASS;

0BS NAME SEX AGE HEIGHT WEIGHT

1 JOHN M 12 59.0 99.5
2 JAMES M 12 57.3 83.0




86 Chapter 3

The #n Pointer Control

The multiple-line input buffer allows the records in a group to be read
in any order:

INPUT #3 HEIGHT 1-5 WEIGHT 6-10 #1
NAME § 1-8 SEX $11 §2 AGE 4-5;

Program Data Vector

HEIGHT WEIGHT NAME SEX AGE

Example: Use the #n method to read the records in a different
order.

~ DATA CLASS;
{ INPUT #3 HEIGHT 1-5 WEIGHT 6-10 #1
) NAME $ 1-8 SEX $11 #2 AGE 4-5;
CARDS;
JOHN M
12
59.0 99.5
JAMES M
12
57.3 83.0

éROC PRINT DATA=CLASS;

OBS HEIGHT WEIGHT NAME SEX AGE

1 59.0 99.5 JOHN M 12
2 57.3 83.0 JAMES M 12
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3.3 Exercises

3.1 Given the following two raw data records:

1234567890
452 857
763 943

X Y.

Column

- DATA; INPUT X Y; Ll s7

CARDS;

. DATA; INPUT X 1-3 Y _5-7;

CARDS; g;ﬁ L

. DATA; INPUT X 1-2 41 Y 6-7;

CARDS; con/Fox

. DATA; INPUT X $YS$

CARDS is7 /Q =

. DATA; INPUT X § 1-7 Y § 2-5;

CARDS

. DATA; INPUT X 37,Y 3.;

CARDS;

. DATA; INPUT X 3.2 36 Y 3.

CARDS / 60 TO 'mi‘ Mok gt

. DATA; INPUT X/Y;

CARDS ;

SAS Data Sets

X Y
452, 87
7% 943
PRZY 57
76 % 743
7.5 57
7. b Y3
Yy Vs
P63 943
ﬂ%@ﬂ%7”

9% 0 745
y5L =
Ty aq4

|45+ «£7B.
2,4% 45D
452 /%

what will be the values of the varlables X and Y in the SAS data sets
created by the following DATA steps?

M 0 ST
(%8 943
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Exercises

3.2 A researcher prepared a summary of geographical information and

stored it using this record format.

Variable Name Field Location
STATE 1-3
COUNTY 5-12
SQMILE 14-19
REGION 23-25
TRACT 29-31
CODE 34-35
RAINFALL 40-46
TEMP 50-54
TEMPTYPE 59

Variable Type

character
character
numeric
numeric
numeric
character
numeric
numeric
character

Using this summary, code the INPUT statement using

a. list input
b. column input

c. formatted input.
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Exercises

3.3 Cards were punched from the following coding sheet and contain five
data values for each observation. The data values in order from left
to right on each data line represent the variables CODE, REVENUE,
NUMBER, FLIGHT, and FUEL, respectively.

112131415 7189 (10{11({12]13{14(15{16{17]|18]19{20]21 22232425262728'2930
41418] 171¢l4|.17] |2]lo]l/]| |4]éelg] [/]o
alel 1719].12] [7]9]le] |2]3]/ 717

alal [7le| {715 [7]9]8] |5

Prepare SAS statements to place the data into a SAS data set named
AIRLINE. ~
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Exercises

Variable Name Record Number

REGION
PLANTS
PROXIMIT
LOCATION
ACCIDENT
ENERGY
FAVOR
QUEST1
QUEST2
QUEST3
QUEST4

W W W W INDNN = = - -

The data are stored on cards.

Field Location

1-20

21-25

26-30

31-40

26-30

31-35

36

W N -

A survey of attitudes toward nuclear power plants produced data with
a record format described in the table below.

Variable Type

character
numeric
numeric
character
numeric
numeric
character
character
character
character
character

Prepare SAS statements for reading the data into a SAS data set named

NUCLEAR.

* See Section 3.2.

)
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Listing and Sorting Data

4.1 Introduction to the PROC Step

Invoking SAS Procedures

The PROC (or PROCEDURE) statement is used to invoke a SAS proce-
dure.

SAS procedures are computer programs that

* read SAS data sets
e compute statistics
e print results

e create SAS data sets.

General form of the PROC statement:
PROC program options;

Examples:
PROC MEANS;

PROC MEANS SUM MAXDEC=2 DATA=CLASS;

Note: the DATA= option specifies the SAS data set to be
processed. If omitted, the procedure will process the most
recently created SAS data set.
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Selected Statements Used with Procedures

VARIABLES Statement

Specifies the variables in the selected SAS data set to be processed
by the procedure. e

General form of the VARIABLES statement:
VARIABLES variable list;

or
VAR variable list;

BY Statement
Allows by-group (subgroup) processing.

General form of the BY statement:
BY variable list;

Note: the SAS data set to be processed with a BY statement
must be grouped by the variables in the BY statement.
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Selected Statements Used with Procedures

TITLE Statement

Defines text to be printed at the top of the output pages.
Up to 10 titles can be specified.

General form of the TITLE statement:
TITLEn ‘title’;

FOOTNOTE Statement

Defines text to be printed at the bottom of the output pages.
Up to 10 footnotes can be specified.
General form of the FOOTNOTE statement:

FOOTNOTEn ‘footnote’;

Note: specifying TITLEn (FOOTNOTERN) defines a new TITLEn
(FOOTNOTEN) and suppresses all titles (footnotes) with
a larger n value.
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Data for Upcoming Examples

The data described below are used in a series of examples in the

remainder of this chapter.

Payroll information for a small company has been stored on cards with

the following record format:

Field Description Field Location
DEPARTMENT 1-3
NAME 5-12
EMPLOYEE NUMBER 14-18

SEX 20
NET PAY 22-28
GROSS PAY 30-36

Create a SAS data set from the data.

DATA PAYROLL;

Type of Data

numeric
character

. numeric
. character

numeric
numeric

INPUT DEPT 1-3 NAME § 5-12 NUMBER 14-18

CARDS ;

data lines

SEX § 20 NETPAY 22-28 GROSSPAY 30-36;
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4.2 Listing Data Values

The PRINT Procedure

The PRINT procedure prints the data values in a SAS data set.

Features:

* automatic formatting

* columns labeled with variable names
« special handling of control breaks

e printing summaries

* optimization of page space

» special BY/ID formatting
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The PRINT Procedure

General form of the PROC PRINT statement:
PROC PRINT options;

Selected options:
DATA= specifies the SAS data set to be processed.
DOUBLE double-spaces the output.
LABEL uses variable labels for column headings.
SPLIT= indicates how to split Iabels. ) |
NOOBS suppresses OBS column in the output.

N requests that the number of observations be
printed at the end of the data set, or at the
end of each BY group, if a BY statement is
used.

Selected statements used with PROC PRINT:

BY variable list;
VAR variable list;
ID variable list;
PAGEBY byvariable;
SUM variable list;
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The PRINT Procedure

Example: List the data in the PAYROLL data set using the default
features of PROC PRINT.

PROC PRINT DATA=PAYROLL;

OBS DEPT NAME NUMBER SEX NETPAY GROSSPAY
1 915 LARSON 11357 F 265.47 383.92
2 915 RYAN 10961 M 291.56 399.20
3 915 WOOoD 8113 F 238.17 372.24
4 915 MOORE 12649 M 557.18 728.12
5 915 HELMS 3658 M 479.26 701.26
6 916 SHIRES 10052 F 487.12 729.22
7 916 RICHARDS 5781 M 319.27 472.84
8 916 SMITH 6237 F 207.09 345.88
9 916 MURPHY 6927 M 272.66 385.11

10 917 HERZOG 6433 M 692.57 1045.26
1" 917 TALL 11931 M 355.19 492.26
12 917 HIGGINS 11658 M 771.50 1235.46
13 917 DONNER 10554 F 669.06 972.29
14 917 EVANS 7716 M 224.36 310.40
15 917 POWELL 8123 F 789.39 1271.54
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The PRINT Procedure

Example: Rearrange the order in which the variables are printed.
Do not print the observation number.
Double-space the output.

Put a title at the top of the listing.

PROC PRINT DOUBLE NOOBS;
VAR NAME NUMBER DEPT SEX NETPAY GROSSPAY;
TITLE 'LISTING OF EMPLOYEE PAYROLL FILE';
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The PRINT Procedure

NAME
LARSON
RYAN
WOOD
MOORE
HELMS
SHIRES
RICHARDS
SMITH
MURPHY
HERZOG
TALL
HIGGINS
DONNER
EVANS
POWELL

LISTING OF EMPLOYEE PAYROLL FILE
NUMBER DEPT SEX NETPAY GROSSPAY
11357 915 F 265.47 383.92
10961 915 M 291.56 399.20
8113 915 F 238.17 372.24
12649 915 M 557.18 728.12
3658 915 M 479.26 701.26
10052 916 F 487.12 729.22
5781 916 M 319.27 472.84
6237 916 F 207.09 345.88
6927 916 M 272.66 385.11
6433 917 M 692.57 1045.26
11931 917 M 355.19 492.26
11658 917 M 777.50 1235.46
10554 917 F 669.06 972.29
7716 917 M 224.36 310.40
8123 917 F 789.39 1271.54
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The PRINT Procedure

Example: Print only the variables NUMBER, NETPAY, and
GROSSPAY.

Compute the totals for NETPAY and GROSSPAY.

Use an appropriate title.

PROC PRINT;
VAR NUMBER NETPAY GROSSPAY;
SUM NETPAY GROSSPAY:
TITLE 'NET PAY AND GROSS PAY TOTALS';

NET PAY AND GROSS PAY TOTALS
0BS NUMBER NETPAY GROSSPAY
1 11357 265.47 383.92
2 10961 291.56 399.20
3 8113 238.17 372.24
4 12649 557.18 728.12
5 3658 479.26 701.26
6 10052 487.12 729.22
7 5781 319.27 472.84
8 6237 207.09 345.88
9 6927 272.66 385.11
10 6433 692.57 1045.26
1" 11931 355.19 492.26
12 11658 777.50 1235.46
13 10554 669.06 972.29
14 7716 224,36 310.40
15 8123 789.39 1271.54
6625.85 9845.00
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4.3 Sorting SAS Data Sets

The SORT Procedure

The SORT procedure can rearrange the observations in a SAS data
set or create a new SAS data set containing the rearranged observa-
tions.

The SORT procedure

« can sort on multiple fields
* can sort in ascending or descending order
*» does not generate printed output

» uses the ASCII collating sequence to sort character variables in
minicomputer environments

« uses the EBCDIC collating sequence to sort character variables
in mainframe environments

* treats a missing value as the smallest possible value.

Note: see the SAS User’s Guide: Basics for the ASCIlI and EBCDIC
collating sequences.
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The SORT Procedure

General form of the PROC SORT statement;
PROC SORT options;

Selected options:

DATA = SASdataset
names the input data set.

OUT = SASdataset
names the output data set.
Statements used with PROC SORT:

BY variable list; ,
BY DESCENDING variable;
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The SORT Procedure

Example: Sort the PAYROLL data set alphabetically by NAME.

PROC SORT DATA=PAYROLL:
BY NAME;
PROC PRINT;
TITLE 'PAYROLL FILE';
FOOTNOTE 'LISTED IN ALPHABETICAL ORDER';

PAYROLL FILE
0BS DEPT NAME NUMBER SEX NETPAY GROSSPAY
1 917 DONNER 10554 F 669.06 972.29
2 917 EVANS 71716 M 224.36 310.40
3 915 HELMS 3658 M 479.26 701.26
4 917 HERZ0G 6433 M 692.57 1045.26
5 917 HIGGINS 11658 M 777.50 1235.46
6 915 LARSON - 11357 F 265.47 383.92
7 915 MOORE 12649 M 557.18 728.12
8 916 MURPHY 6927 M 272.66 385.11
9 917 POWELL 8123 F 789.39 1271.54
10 916 RICHARDS 5781 M 319.27 472.84
" 915 RYAN 10961 M 291.56 399.20
12 916 SHIRES 10052 F 487.12 729.22
13 916 SMITH 6237 F 207.09 345.88
14 917 TALL 11931 M 355.19 492.26
15 915 WOOD 8113 F 238.17 372.24
LISTED IN ALPHABETICAL ORDER
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The SORT Procedure

Example: Create a new SAS data set by rearranging the PAYROLL
data set in order of SEX and GROSSPAY (in descendmg
order) within SEX.

PROC SORT DATA=PAYROLL OUT=SORTPAY;
BY SEX DESCENDING GROSSPAY'
PROC PRINT; '
TITLE 'PAYROLL FILE';
FOOTNOTE 'SORTED BY SEX AND DESCENDING GROSS PAY';

PAYROLL FILE
OBS DEPT NAME NUMBER SEX NETPAY GROSSPAY
1 917 POWELL 8123 F 789.39  1271.54
2 917 DONNER 10554 F 669.06 972.29
3 916 SHIRES 10052 F 487.12 729.22
4. - 915 LARSON 11357 F 265.47 383.92
5 915 WOOD 8113 F 238.17 372.24
6 916 SMITH 6237 F 207.09 345.88
7 917 ° HIGGINS 11658 M 777.50 1235.46
8 917 HERZ0G 6433 M 692.57 1045.26
9 915 MOORE 12649 M 557.18 728.12
10 915 HELMS 3658 M 479.26 701.26
1} 917 TALL 11931 M 355.19 492.26
12 916 RICHARDS 5781 M 319.27 472.84
13 915 RYAN 10961 M 291.56 399.20
14 916 MURPHY 6927 M 272.66 385.11
15 917 EVANS 7716 M 224.36 310.40
SORTED BY SEX AND DESCENDING GROSS PAY
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BY-group Processing
When a BY statement is used with a procedure,

» the procedure processes each BY group separately

* the data must be grouped by the BY-group variables.

Example: Print the PAYROLL data set with the employees
grouped by department.

PROC SORT DATA=PAYROLL;
BY DEPT;
PROC PRINT;
BY DEPT;
TITLE 'PAYROLL FILE';
FOOTNOTE 'GROUPED BY DEPARTMENT';
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BY-group Processing

PAYROLL FILE
---------------------------- DEPT=915-=—mmmmmmmmmmmmmmmmmmmm e
0BS  NAME NUMBER  SEX  NETPAY  GROSSPAY
1 HELMS 3658 M 479.26 701.26
2 LARSON 11357 F 265.47 383.92
3 MOORE 12649 M 557.18 728.12
4 RYAN 10961 M 291.56 399.20
5 WOOD 8113 F 238.17 372.24
---------------------------- DEPT=916--=--==== === mmmmmmmmcmmmemem
OBS  NAME NUMBER  SEX  NETPAY = GROSSPAY
6 MURPHY 6927 M 272.66 385. 11
7 RICHARDS 5781 M 319.27 472.84
8 SHIRES 10052 F 487.12 729.22
9 SMITH 6237 F 207.09 345.88
---------------------------- DEPT=917~—- e
0BS  NAME  NUMBER  SEX  NETPAY  GROSSPAY
10 DONNER 10554 F 669.06 972.29
11 EVANS 7716 M 224.36 310.40
12 HERZ0G 6433 M 692.57 1045.26
13 HIGGINS 11658 M 777.50 1235.46
14 POWELL 8123 F 789.39 1271.54
15 TALL 11931 M 355.19 492,26
GROUPED BY DEPARTMENT
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4.4 Exercises

4.1 A small department store collects selected information on each of its
sales and records the data on cards. The record layout and 16 sample
records are shown below.

Field Description Start Position Field Width Variable Type

SALESPERSON 1 5 character
DEPARTMENT 6 8 character
COST OF ITEM 14 5 numeric
Record Field
Number [veeteeeleeet....2 4—— Position

SMITHCLOTHING19.28

SMITHTOYS 6.74 "

JONESTOYS 3.72

ASHLYTOYS  15.83
JONESCLOTHING21.92
SMITHTOYS 6.97
JONESCLOTHING11.58
SMITHCLOTHING12.76
SMITHCLOTHING15.49
ASHLYTOYS 5.45
ASHLYCLOTHING15.90
ASHLYTOYS  17.93
JONESCLOTHING 9.04
SMITHTOYS  19.29
SMITHCLOTHING12.67
ASHLYCLOTHING16.65

- ed d d —d D b
O EWNa2OWOONOUIEWN -

e
/
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Exercises

4.1 Write a complete SAS job that will solve all of the problems listed
below.

a. Prepare a SAS data set named SALES from the raw data on the
preceding page.

The data set SALES should contain the following variables:
CLERK - salesperson

DEPT - department

COST - cost of item sold
b. Print the data set.

c. Print only the variables CLERK and COST in the order listed
and suppress the observation number.

d. Obtain a listing of the data set such that the clerks are listed in
alphabetical order and the observations are arranged from
largest cost to smallest cost for each clerk.

e. Repeat part (d) except put each clerk on a separate page.

f. Print the data set grouped by clerk, disﬁlaﬂthe total sales for
each clerk, and display the total of all sales.



Exercises

Listing and Sorting Data

4.2 A small town in North Carolina stores its water and sewer billing data
on cards. The record layout is shown below.

Field Description

Field Location

ACCOUNT NUMBER 1-8

PREVIOUS READING 9-14
PRESENT READING 15-20
MONTH OF READING 21-23
YEAR OF READING 24-27

COST OF WATER

28-32

Variable Type

character
numeric
numeric
character
numeric
numeric

a. Create a SAS data set named WATER with the following

variables:

Variable Name

ACCOUNT
PAST
PRESENT
MONTH
YEAR
COsT

Field Description

ACCOUNT NUMBER
PREVIOUS READING
PRESENT READING
MONTH OF READING
YEAR OF READING
COST OF WATER

Variable Type

character
numeric
numeric
character
numeric
numeric
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Exercises

4.2 b. Print the data set with the observations arranged by account
number. Suppress the observation number.

c. Print only the account number and cost for each customer.
Double-space the output and suppress the observation number.

d. Print only the year, month, and cost of the water for each
customer. Suppress the observation number; show the number
of observations in the data set at the end of the listing; and
compute the total cost of the water used by all residents.
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Data Transformations

5.1 Creating Variables and Editing
Values

Assignment Statements

Assignment statements are used to create new variables and to mod-
ify values of existing variables.

General form of an assignment statement:
variable = expression;

The SAS System evaluates the expression and assigns the resulting
value to the variable.
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Assignment Statements

Example: Read three variables (YEAR, REVENUE, and EXPENSES)
into a SAS data set.

Create a variable named INCOME, which is the
difference between REVENUE and EXPENSES.

Change the values of YEAR from 2 digits to 4 digits.

DATA PROFITS;
INPUT YEAR REVENUE EXPENSES;
INCOME=REVENUE-EXPENSES ;
YEAR=YEAR+1900;
CARDS;

80 5650 1050

81 6280 1140

PROC PRINT;

0BS YEAR REVENUE EXPENSES INCOME

1 1980 5650 1050 4600
2 1981 6280 1140 5140

Program Data Vector

YEAR REVENUE EXPENSES INCOME

Note: any variable defined by an assignment statement is
included in the program data vector.
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Types of Expressions

e simple arithmetic operations: + — * / **

SUM =X +Y; addition
DIF=X-Y; subtraction
TWICE = X*2; multiplication
HALF = X/ 2; division

CUBIC = X**3; exponentiation
Y=—X; change the sign

e constants

N=0;
SEX='FEMALE’;

» complex expressions

numeric constant
character constant

priority of evaluation () *** / + —

A=X+Y+Z left to right
A=X+Y*Z operator precedence
A=X/Y/Z left to right
A=X/(Y/Z); parenthetical

« functions

variable =functionname(argumenti, argument2, . . .);

S = SQRT(X);
A= ABS(X);

Z= ABS(SQRT(X)—2);
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SAS Functions

SAS functions fall into the following categories:

* arithmetic functions

* truncation functions

» mathematical functions

« trigonometric and hyperbolic functions

* probability functions

sample statistic functions

random number functions

character functions

date and time functions

state and ZIP code functions‘

system functions

special functions.
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SAS Functions

Truncation Functions

ROUND rounds values to the nearest round-off unit.

CEIL returns the smallest integer greater than or
equal to the argument.

INT yields the integer portion of the argument.

Example: Compare the results of the ROUND, CEIL, and INT
functions.

DATA CHGNUM;
INPUT X;
TENTHS=ROUND(X, .1);
OVER=CEIL(X);
INTEGER=INT(X);
CARDS;

326.56

98.2
1401.73

ﬁROC PRINT DATA=CHGNUM;

119

0BS X TENTHS OVER INTEGER
1 326.56 326.6 327 326
2 98.20 98.2 99 98
3 1401.73 1401.7 1402 1401

Note: see the SAS User’s Guide: Basics for further discussion.
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SAS Functions

Selected functions that compute sample statistics:
SUM sum
MEAN arithmetic mean
VAR variance
MIN  minimum value
MAX maximum value
STD standard deviation

Example: The temperature at a specific location is recorded
every hour on the hour for several days. Each record in
a file represents one day and contains the date and the
24 recorded temperatures for that date.

Create a SAS data set that contains the date, the 24
hourly temperatures, the average temperature, the
minimum temperature, and the maximum temperature
for each day.

DATA TEMP;
INPUT DATE $ 1-7 a1l (T1-T24) (2.);
AVGTEMP=MEAN(OF T1-T24);
MINTEMP=MIN(OF T1-T24);
MAXTEMP=MAX(OF T1-T24);
CARDS;

data lines
Program Data Vector

DATE T1 ... T24  AVGTEMP MINTEMP MAXTEMP




Data Transformations 121

Sample Statistics: Functions vs. Procedures

» The sample statistics functions produce statistics for each
observation (row) in the SAS data set (functions operate across
rows).

* Procedures produce sample statistics for variables (columns) in
the SAS data set (procedures operate down columns).

SAS data set

VARIABLES

v

functions

NWZO—=-><mmunwQ

é—v o~caomdn 0 =T
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Accumulate Totals

The RETAIN Statement

All variables in the program data vector are normally reset to missing
before each execution of the DATA step.

Use a RETAIN statement to

» retain variable values from the previous execution of the
DATA step

» give initial values to the variables.

General form of the RETAIN statement;
RETAIN variables initial value .. .;



Accumulate Totals

Data Transformations

Example: Use RETAIN and assignment statements to accumulate

totals and count observations.

DATA ADD;
RETAIN COUNT 0 TOTAL O0;

INPUT SCORE;

COUNT=COUNT+1;
TOTAL=TOTAL+SCORE;
CARDS ;

OO0 SWUIo

PROC PRINT;

Program COUNT TOTAL SCORE
Data
Vector
0BS COUNT TOTAL SCORE

1 1 10 10

2 2 15 5

3 3 18 3

4 4 25 7

5 5 . .

6 6 6

7 7 4

Note: if any score is missing, the value of TOTAL is set to
missing and remains missing for all subsequent
observations.
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Accumulate Totals with the SUM Function

Example: Use the SUM function to avoid the problem of
summing variables that may have missing values.

DATA ADD;
RETAIN COUNT 0 TOTAL 0;
INPUT SCORE;
COUNT=COUNT+1;
TOTAL=SUM(TOTAL, SCORE) ;
CARDS ;

Nwono

= O .

PROC PRINT;

Program COUNT TOTAL SCORE
Data
Vector

0BS COUNT TOTAL SCORE

10
15
18
25
25
k)|
35

NOUNETWN —
NOUTEWN -

-
22 NWOUIO
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Accumulate Totals with the Sum Statement

The sum statement is a special assignment statement that accumu-
lates values from one observation to the next.

General form of the sum statement;

variable + expression;

This expression is evaluated, and the result is
added to the current value of the variable.

The variable must have a valid SAS variable
name. This variable will contain the
accumulated value.

The sum statement

e retains the values of the created variable

» treats a missing value as zero.
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Accumulate Totals with the Sum Statement

Example: Use the sum statement to accumulate totals and count
observations.

DATA ADD:
INPUT SCORE;
COUNT+1;
TOTAL+SCORE;
CARDS;

s Nwouio

6
4
PROC PRINT;
Program SCORE COUNT TOTAL

Data
Vector

0BS SCORE COUNT TOTAL

10
5

NO N EWN —
NO N EWN -
[ 5
w

3
7
6
4
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5.2 Conditional Execution of SAS
Statements

IF-THEN and ELSE Statements

Use the IF-THEN statement when you want to execute a SAS state-
ment conditional on some expression.
General form of IF-THEN and ELSE statements:

IF expression THEN statement;
ELSE statement;
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Comparison Operators

There are eight operators available to make comparisons simple.

LT < less than

GT >  greater than

EQ equal to

LE <= less than or equal to
GE >= greater than or equal to
NE -= not equal to

NL -< not less than

NG => not greater than

Example: Create a SAS variable that indicates a failing grade
when a test score is less than 68.

DATA QUIZ;
INPUT SCORE;
IF SCORE < 68 THEN GRADE='FAIL';
ELSE GRADE='PASS';

CARDS ;

Note: the NL and NG operators are not available in
minicomputer environments.

The " is used in place of the = in minicomputer
environments.
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Comparison Operators

Numeric Comparison

Example: Recode a response on a questionnaire that was coded:
1=GOOD 2=FAIR 3=POOR.

DATA RECODE;
INPUT CODE;
IF CODE=1 THEN RESPONSE='GOOD';
IF CODE=2 THEN RESPONSE='FAIR';
IF CODE=3 THEN RESPONSE='POOR';
CARDS;

For efficiency, use ELSE statements:

DATA RECODE;
INPUT CODE;
IF CODE=1 THEN RESPONSE='GOOD';
ELSE IF CODE=2 THEN RESPONSE='FAIR';
ELSE IF CODE=3 THEN RESPONSE='POOR';
CARDS;

What effect would a missing value for the variable CODE have in the
two examples above?
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Comparison Operators

Character Comparison

Example: Recode the character variable SEX on the CLASS data
set.

DATA CLASS;
INPUT NAME $ SEX $ AGE HEIGHT WEIGHT;
IF SEX='M' THEN SEX='MALE';
ELSE SEX='FEMALE';

CARDS;

What effect would a missing v?lue for the variable SEX have in the
example above?
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Logical Operators

OR | or, either
AND & and, both
NOT = not, negation

OR operator
if either comparison operator is true, then the result of the
logical operator is equal to 1 or true.

IF STATE='NC' OR STATE='SC'
THEN REGION='SOUTHEAST';

AND operator
if both comparison operators are true simultaneously, then
the result of the logical operator is equal to 1 or true.

IF STATE='NC' AND CITY='RALEIGH'
THEN SALESREP='HARVEY LESTER';

The statement

IF 80<=SCORE<=90 THEN GRADE='B';

is equivalent to the statement

IF 80<=SCORE &§ SCORE<=90 THEN GRADE='B’;

NOT operator
if the comparison operator is false, then the result of the
logical operator is equal to 1 or true.

IF -(STATUS='MARRIED') THEN STATUS='SINGLE';
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DO and END Statements

Execution of a DO statement specifies that all statements between
the DO statement and its matching END statement are to be exe-
cuted.

DO and END statements can be used to execute a group of state-
ments when a condition is met.

IF expression THEN
DO;
executable statements
END;
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DO and END Statements

Example: The variables NAME, DEPTNO, COM, and SALARY are
recorded for a group of employees. If the department
number is 201, then define the department name to
be SALES and set gross pay equal to salary plus
commission. Otherwise, the department name is
ADMIN and the gross pay is simply equal to salary.

DATA EMPLOY;
INPUT NAME § 1-8 DEPTNO 10-12
COM 14-17 SALARY 19-23;
IF DEPTNO=201 THEN
DO;
DEPT='SALES';
GROSSPAY=COM+SALARY;
END;
ELSE
DO;
DEPT="'ADMIN';
GROSSPAY=SALARY;

END;

CARDS;
JOHNSON 201 1500 18000
MOSSER 101 21000
LARKIN 101 24000

GARRETT 201 4800 18000

PROC PRINT;
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DO and END Statements

0BS NAME DEPTNO COM SALARY DEPT GROSSPAY
1 JOHNSON 201 1500 18000 SALES 19500
2 MOSSER 101 . 21000 ADMIN ©21000
3 LARKIN 101 . 24000 ADMIN 24000
4 GARRETT 201 4800 18000 SALES 22800
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5.3 Lengths of Character Variables

Length Defined with an INPUT Statement

* List input: default length=8 bytes

INPUT NAME $ SEX §;

Program NAME SEX
Data , .
Vector HEEEEEREERENEE

 Column input: length=the width of the input field

INPUT NAME $ 1-8 SEX $ 10-15;

Program " NAME SEX
Data
Vector jHHEEEEEEEEEEE

e Formatted input: length=the width of the input field

INPUT NAME $8. SEX $1.;

Program NAME SEX
Data

Vector HERRER
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Length Defined with an Assignment
Statement

The length of a character variable defined by an assignment statement
is equal to the number of characters in the first value listed for the
variable.

Example: Recode the values for a variable that was coded:
1=MALE 2=FEMALE.

DATA RECODE;
INPUT CODE;
IF CODE=1 THEN SEX='MALE';
ELSE SEX='FEMALE';

CARDS;
Program CODE SEX
Data
Vector HENEEEERAN

Note: the value FEMALE would be truncated to FEMA in this
example.
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Length Defined with a LENGTH Statement

You can use the LENGTH statement to define the length of a variable.

General form of the LENGTH statement:
LENGTH variable list $ length;

Example: Solve the truncation problem with a LENGTH
statement.

DATA RECODE;
INPUT CODE;
LENGTH SEX § 6;
IF CODE=1 THEN SEX='MALE';
ELSE SEX='FEMALE';
CARDS ;

Program CODE SEX

Data
Vector HEEEEEREEREN
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Defining Lengths of Character Variables

Example: Conditionally edit the values of the variable SEX and
assign values to the variable GROUP based on the
values of the variable AGE.

DATA STUDENTS;
LENGTH SEX § 6;
INPUT NAME $ SEX § 10 AGE 12-13;
IF SEX='M' THEN SEX='MALE';
ELSE SEX='FEMALE';
IF AGE < 13 THEN GROUP='CHILD';
ELSE GROUP='TEEN';
CARDS ;

JEFF M 14

KAREN F 9

SHARON F 17

TIMOTHY M 16

PROC CONTENTS ;

PROC PRINT;
Input 1234567 8910111213 80
Buffer ‘
Program SEX NAME AGE |GROUP
Data
Vector HEEERERERENE L]

SAS data set WORK.STUDENTS
SEX NAME AGE GROUP

Work
Disk
Space
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PROC CONTENTS Output

CONTENTS PROCEDURE
CONTENTS OF SAS MEMBER WORK.STUDENTS

CREATED BY TSO USERID EDU ON CPUID 00-0000-000000
AT 14:39 MONDAY, FEBRUARY 3, 1986 BY SAS RELEASE 5.XX
DSNAME=SYS86034.T143944 .RA000.EDU.R0O000048

OBSERVATIONS PER TRACK =615 BLKSIZE=19069 LRECL=31
GENERATED BY DATA

NUMBER OF OBSERVATIONS: 4 NUMBER OF VARIABLES: 4
MEMTYPE:  DATA

----ALPHABETIC LIST OF VARIABLES AND ATTRIBUTES-----

# VARIABLE TYPE LENGTH POSITION FORMAT INFORMAT LABEL
3 AGE NUM 8 18
4 GROUP CHAR 5 26
2 NAME CHAR 8 10
1 SEX CHAR 6 4

| DATA STUDENTS;

|  LENGTH SEX'S$ 6;

|  INPUT NAME $ SEX $ 10 AGE 12-13;
| IP SEX='M' THEN SEX='MALE';

| ELSE SEX='FEMALE';

| IF AGE < 13 THEN GROUP='CHILD';
| ELSE GROUP='TEEN';

| CARDS;
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PROC PRINT Output

0BS SEX NAME
1 MALE JEFF
2 FEMALE KAREN
3 FEMALE SHARON
4 MALE - TIMOTHY

AGE
14
17

16

GROUP

TEEN
CHILD
TEEN
TEEN
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Review of DATA Step Logic

» The statements in a DATA step form a program.

compile
program

v

initialize variables RETAIN
to missing SUM

v

execute program

statement IF-THEN/ELSE

by file DO/END
statement

:

more output to
input SAS data set

end of

end of input —

( next step )

e The SAS System compiles the program into machine code and
then executes it.

» The SAS System executes each program statement in sequence
until the end of the program.

» The SAS System repeats the program execution for each
observation in the input data.
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5.1

5.4 Exercises

The National Weather Service keeps records of temperature and pre-
cipitation data for each state. Data collected for NC and SC over a
period of one year have been stored on cards with a record format

described in the table below.

Variable Name Field Location
STATE 1-2
MONTH 3-5

RAIN 6-10
MAXTEMP 11-15
MINTEMP 16-20
MEANTEMP 21-25

Variable Type

character
character
numeric
numeric
numeric
numeric

The rainfall data are recorded in inches, and the temperature data are
recorded in degrees Fahrenheit. Given the above information, write
a complete SAS DATA step to solve parts (a), (b), and (c) below.

a. Create a SAS data set that contains all of the input variables

listed above.

b. Create a variable that contains the difference between the

minimum and maximum temperatures.

c. Create the two variables described on the next page.

d. Print the data set.
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Exercises
5.1 Variable Description

PRECIP a character variable with 2 possible values:

DRY months in which the rainfall for a
state is less than 2 inches

WET all other months.

TEMP a character variable with 3 possible values:

HOT months in which the MEANTEMP
for a state exceeds 80 degrees F

MILD months in which the MEANTEMP
for a state is greater than 40
degrees F but less than or equal
to 80 degrees F

COLD months in which the MEANTEMP
for a state is less than or equal to
40 degrees F.

5.2 Write one DATA step that solves all the parts to problem 5.1 except
express all temperature data in degrees Celsius and print the data set.

Note: C=5*F—32)/9 where C = degrees Celsius
F = degrees Fahrenheit
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Chapter 5 -

Exercises

Jalopy Rent-A-Car computes its bills by recording the following infor-
mation for each car rental:

« Total number of dayS (founded to tenths of a day) the
customer kept the car (DAYS) |

* Daily charge rate for the car (DAYRATE)

 Miles driven (MILES)

 Mileage charge in cents per mile (MILERATE)

« Discount rate allowed for the customer (DISCRATE)

. C;_omplete collision insurance: 1=YES/0=NO (INSURE).
The rental information is stored on data cards. The values from left
to right on each card represent the variables DAYS, DAYRATE, MILES,
MILERATE, DISCRATE and INSURE, respectively (assume there is at
least one blank between each field). The bill is computed by using

the information above and by taking into consideration the following
factors:
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Data Transformations

Exercises

* The rental charge (RENTCOST) is equal to the number of days
the customer kept the car multiplied by the daily charge rate.

* The minimum rental charge (RENTCOST) is the rental charge
for one day.

» The mileage cost (MILECOST) is equal to the number of miles
driven multiplied by the mileage rate.

» Complete collision insurance costs (NSURCOST) $6.00 per
day. For the insurance cost, a fraction of a day is treated as
a whole day.

* The customer discount (DISCOUNT) is based on the
DISCRATE and is only applied to the mileage and rental
costs.

* The subtotal (SUBTOTAL) is equal to the rental charge plus
the mileage cost plus the insurance cost minus the discount.

* 6% sales tax (TAX) is added to the bill.
« The total cost (TOTAL) is the subtotal plus the tax.

Write a SAS DATA step that will compute the bill and create a SAS
data set with the following variables: DAYS, DAYRATE, MILES,
MILERATE, DISCRATE, INSURE, RENTCOST, MILECOST,
NSURCOST, DISCOUNT, SUBTOTAL, TAX, and TOTAL. Print the
data set.
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6. Errors and Missing
Values in SAS Jobs

6.1 Syntax Errors
6.2 Data Errors
6.3 Missing Values

6.4 The HELP Facility

6.5 Exercises
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Errors and Missing Values in SAS Jobs

6.1 Syntax Errors

Detecting Syntax Errors

When errors like misspelling SAS keywords, forgetting semicolons,
and choosing invalid options are made, the SAS supervisor

* prints the word ERROR, an error number, or both depending
upon the operating system

* identifies the location of the error

* prints a message explaining the error at the end of the step.

Note: syntax errors are detected when the step is compiled.
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A Program with Syntax Errors

Example: Choose an invalid SAS variable name when creating
the SAS data set and misspell a SAS keyword in the
same job.

OPTIONS LS=72 PS=46;
DATA CLASS;
INPUT FIRSTNAME $ 1-8 SEX $ 11 AGE 13-14
HEIGHT 16-19 WEIGHT 21-25;

CARDS;

JOHN M 12 59.0 99.5
JAMES M 12 57.3 83.0
ALFRED M 14 69.0 112.5
WILLIAM M 15 66.5 112.0
JEFFREY M 13 62.5 84.0
RONALD M 15 67.0 133.0
THOMAS M 11 57.5 85.0
PHILIP M 16 72.0 150.0
ROBERT M 12 64.8 128.0
HENRY M 14 63.5 102.5
JANET F 15 62.5 112.5
JOYCE F 11 51.3 50.5
JUDY F 14 64.3 90.0
CAROL F 14 62.8 102.5
JANE F 12 59.8 84.5
LOUISE F 12 56.3 77.0
BARBARA F 13 65.3 98.0
MARY F 15 66.5 112.0

F 13 56.5 84.0

ALICE

éROC CONTENTS DATA=CLASS;
PROC PRINT DSTA=CLASS;
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SAS Log: Mainframe Environments

NOTE:
U.S.A.
NOTE:

(5,00

ERROR

NOTE:
NOTE:

NOTE:
K
NOTE:
25

26
NOTE:

27
ERROR

NOTE:
NOTE:
NOTE:
ERROR:

NOTE:

SAS(R) LOG OS SAS 5.XX MVS/XA TSO USER TSOUSER
COPYRIGHT (C) 1984 SAS INSTITUTE INC., CARY, N.C. 27511,
SAS RELEASE 5.XX AT SAS INSTITUTE DATA CENTER (00000000)

OPTIONS LS=72 PS=46;
DATA CLASS;
INPUT FIRSTNAME § 1-8 SEX § 11 AGE 13-14
103
HEIGHT 16-19 WEIGHT 21-25;
CARDS;

103: A NAME CANNOT HAVE MORE THAN 8 CHARACTERS.

SAS STOPPED PROCESSING THIS STEP BECAUSE OF ERRORS.

SAS SET OPTION OBS=0 AND WILL CONTINUE TO CHECK STATEMENTS.

THIS MAY CAUSE NOTE: NO OBSERVATIONS IN DATA SET.

DATA SET WORK.CLASS HAS 0 OBSERVATIONS AND 5 VARIABLES. 515 OBS/TR

THE DATA STATEMENT USED 0.04 SECONDS AND 896K.

PROC CONTENTS DATA=CLASS;
THE PROCEDURE CONTENTS USED 0.08 SECONDS AND 1048K.

PROC PRINT DSTA=CLASS;

1

1: SYNTAX ERROR: EXPECTING ONE OF THE FOLLOWING:
D, DATA, DEBUG, DOUBLE, L, LABEL, N, NOOBS, PAGE, R, ROUND, §,
SPLIT, U, UNIFORM.

SAS STOPPED PROCESSING THIS STEP BECAUSE OF CANCEL/QUIT.
THE PROCEDURE PRINT USED 0.07 SECONDS AND 996K.
SAS USED 1048K MEMORY.

ERRORS ON PAGES 1.

SAS INSTITUTE INC.
SAS CIRCLE

PO BOX 8000

CARY, N.C. 27511-8000
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SAS Log: Minicomputer Environments

SAS LOG VMS SAS 5.XX

Copyright (c) 1985 SAS Institute Inc., Cary, N. C. 27511, U. S. A.
NOTE: VMS Version of SAS Release 5.XX at SAS INSTITUTE INC.
NOTE: LICENSED CPUID MODEL = 8600, SERIAL = 00000000.

1 OPTIONS LS=72 PS=46;
2 DATA CLASS;
3 INPUT FIRSTNAME '§ 1-8 SEX § 11 AGE 13-14

103

103 A NAME CANNOT HAVE MORE THAN 8 CHARACTERS.

4 HEIGHT 16-19 WEIGHT 21-25;

5  CARDS;
NOTE: SAS STOPPED PROCESSING THIS STEP BECAUSE OF ERRORS.
NOTE: THE DATA STEP USED 00:00:00.23 CPU SECONDS, 211 PAGEFAULTS

25 ;

26 PROC CONTENTS DATA=CLASS;
ERROR: INPUT DATA SET NOT FOUND.
NOTE: THE PROCEDURE CONTENTS USED 00:00:00.16 CPU SECONDS, 279

PAGEFAULTS
ERROR: SYNTAX ERROR AT WORD DSTA
AT LINE 27 AT COLUMN 12
ERROR: EXPECTING ONE OF THE FOLLOWING:D, DATA, DOUBLE, L, LABEL, N,
, NOOBS, PAGE, R, ROUND, S, SPLIT, U, UNIFORM.

27 PROC PRINT DSTA=CLASS;
NOTE: THE PROCEDURE PRINT USED 00:00:00.05 CPU SECONDS, 38 PAGEFAULTS
NOTE: SAS INSTITUTE INC., SAS CIRCLE, BOX 8000, CARY, N. C., 27511-8000
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A Program with Syntax Errors

Example: Correct the original two errors and misspell a SAS
variable name when invoking a procedure.

OPTIONS LS=72 PS=46;

DATA CLASS;
INPUT NAME $ 1-8 SEX $ 11 AGE 13-14

CARDS;
JOHN
JAMES
ALFRED
WILLIAM
JEFFREY
RONALD
THOMAS
PHILIP
ROBERT
HENRY
JANET
JOYCE
JuDY
CAROL
JANE
LOUISE
BARBARA
MARY
ALICE

g IR RRRRRRRR

12
12
14
15
13
15
1"
16
12
14
15
1"
14
14
12
12
13
15
13

59.
57.
69.
66.
62.
67.
57.
72.
64.
63.
62.
51.
64.
62.
59.
56.
65.
66.
56.

N WWoOoOooWwwUItnoo LMo uLMmMuUIo wo

99.
83.
112.
112.
84.
133.
85.
150.
128.
102.
112,
50.
90.
102.
84.
77.
98.
112,
84.

HEIGHT 16-19 WEIGHT 21-25;

OO OoOUVIUIOUNMMUNNTUIOODODOOODuULIom

PROC CONTENTS DATA=CLASS;
PROC PRINT DATA=CLASS:;
VARIABLES NAME HEIGTH WEIGHT;

153
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SAS Log: Mainframe Environments

SAS(R) LOG OS SAS 5.XX MVS/XA TSO USER TSOUSER

NOTE: COPYRIGHT (C) 1984 SAS INSTITUTE INC., CARY, N.C. 27511,
U.S.A.
NOTE: SAS RELEASE 5.XX AT SAS INSTITUTE DATA CENTER (00000000)

OPTIONS LS=72 PS=46;
DATA CLASS;
INPUT NAME § 1-8 SEX § 11 AGE 13-14
HEIGHT 16-19 WEIGHT 21-25;
CARDS;

NTEWN -

NOTE: DATA SET WORK.CLASS HAS 19 OBSERVATIONS AND 5 VARIABLES. 515 OBS/T
RK '
NOTE: THE DATA STATEMENT USED 0.05 SECONDS AND 896K.

25 ;

26 PROC CONTENTS DATA=CLASS;

NOTE: THE PROCEDURE CONTENTS USED 0.11 SECONDS AND 1048K
AND PRINTED PAGE 1.

27 PROC PRINT DATA=CLASS;

28

ERROR: VARIABLE HEIGTH NOT FOUND.

28 VARIABLES NAME HEIGTH WEIGHT;

NOTE: SAS STOPPED PROCESSING THIS STEP BECAUSE OF ERRORS.
NOTE: THE PROCEDURE PRINT USED 0.08 SECONDS AND 1032K.
NOTE: SAS USED 1048K MEMORY.

ERROR: ERRORS ON PAGES 1.

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

CONTENTS PROCEDURE
CONTENTS OF SAS MEMBER WORK.CLASS

CREATED BY TSO USERID EDU ON CPUID 00-0000-000000
AT 9:16 FRIDAY, FEBRUARY 14, 1986 BY SAS RELEASE 5.XX
DSNAME=SYS86045.T091643.RA000.EDU.R0000052

OBSERVATIONS PER TRACK =515 BLKSIZE=19059 LRECL=37
GENERATED BY DATA

NUMBER OF OBSERVATIONS: 19 NUMBER OF VARIABLES: 5
MEMTYPE: DATA

----ALPHABETIC LIST OF VARIABLES AND ATTRIBUTES-----

# VARIABLE TYPE LENGTH POSITION FORMAT INFORMAT LABEL
3 AGE NUM 8 13
4 HEIGHT NUM 8 21
1 NAME CHAR 8 4
2 SEX CHAR 1 12
5 WEIGHT NUM 8 29

------------------------------ SOURCE RECORDS -----n-m-mmcmmcmcmmmmmmeee
| DATA CLASS;

| INPUT NAME § 1-8 SEX $ 11 AGE 13-14

{ HEIGHT 16-19 WEIGHT 21-25;
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SAS Log: Minicomputer Environments

SAS LOG VMS SAS 5.XX

Copyright (c) 1985 SAS Institute Iné., Cary, N. C. 27511, U. S. A.
NOTE: VMS Version of SAS Release 5.XX at SAS INSTITUTE INC.
NOTE: LICENSED CPUID MODEL = 8600, SERIAL = 00000000.

1 OPTIONS LS=72 PS=46;
2 DATA CLASS:
3 INPUT NAME $ 1-8 SEX § 11 AGE 13-14
4 HEIGHT 16-19 WEIGHT 21-25;
5  CARDS;
NOTE: THE DATA SET WORK.CLASS HAS 19 OBSERVATIONS AND 5 VARIABLES.
NOTE: THE DATA STEP USED 00:00:00.53 CPU SECONDS, 715 PAGEFAULTS
26 PROC CONTENTS DATA=CLASS;
NOTE: THE PROCEDURE CONTENTS USED 00:00:00.23 CPU SECONDS, 244
PAGEFAULTS
NOTE: THE PROCEDURE PRINTED PAGE 1.
27 PROC PRINT DATA=CLASS;
28 VARIABLES NAME HEIGTH WEIGHT;
ERROR: VARIABLE HEIGTH NOT FOUND.
NOTE: THE PROCEDURE PRINT USED 00:00:00.08 CPU SECONDS, 80 PAGEFAULTS
NOTE: SAS INSTITUTE INC., SAS CIRCLE, BOX 8000, CARY, N. C., 27511-8000
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Procedure Output: Minicomputer
Environments

SAS

CONTENTS PROCEDURE
CONTENTS OF SAS MEMBER WORK.CLASS

NUMBER OF OBSERVATIONS: 19 NUMBER OF VARIABLES: 5
MEMTYPE: DATA
----ALPHABETIC LIST OF VARIABLES AND ATTRIBUTES-----
# VARIABLE TYPE LENGTH POSITION FORMAT INFORMAT LABEL
3 AGE NUM 8 9
4 HEIGHT NUM 8 17
1 NAME CHAR 8 0
2 SEX CHAR 1 8
5 WEIGHT NUM 8 25
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6.2 Data Err<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>