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Tips & Techniques for Large Files

 Suggestions for Working Efficiently With Large
 Flat Files
 SAS Data Sets

 Goals:
 Identify approaches to reduce

 Processing Time
 Programming Steps

 Required to obtain desired results
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Copies of this Presentation

 Available in PDF 
 Download from

 www.SierraInformation.com
 Click on “Free Downloads” link on the home page

 Please hold your question(s) until the end of the 
talk, thanks!
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One “Core” Strategy for
Working With Large Files

 Test your code on an extract from the large file, 
not on the large file itself
 Reduces costs to run many programs
 Reduces time required to “see the results”
 Eliminates the need for

 repeated tape mounts
 excessive I/O and CPU resource utilization
 scheduling the jobs to run in an “overnight” or other “slow 

queue.”
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SAS System Tools for 
Obtaining an Extract 

 Two potential ways to obtain an extract from a 
large file are:
 select the first n records from an existing data set or 

flat file
 choose a random sample from an existing data set

 depending on your needs, a stratified, or other more complex 
random sample, could be selected

6

SAS System Tools for Obtaining an 
Extract

 Using the OBS = option
 INFILE Statement

INFILE RAWDATA  OBS=1000;

 SAS Data Set Option
PROC MEANS DATA=MY.ReallyBigDataSet(OBS=100);

 OBS = N SAS System Option
OPTIONS OBS = 1000;

PROC MEANS... 
RUN;

OPTIONS OBS=max;
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SAS System Tools for 
Obtaining an Extract

 Selecting a random sample
 Several SAS Programming Language  functions

generate random numbers.
 Example:  The UNIFORM Function

 Generates a uniform random number between zero and one
 Seed argument “initializes the random number stream”

8

Obtaining a 
Simple Random Sample

 The UNIFORM(seed) function is used in a DATA 
STEP to obtain a “pseudo random sample” of 
some desired proportion of observations in a 
SAS data set.

 The seed value is used to initialize the random 
number stream by the UNIFORM function.
 The value of seed must be either zero or an integer.  

If you use zero, you get a different random sample 
each time the program runs.
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Obtaining a Simple Random 
Sample: Example 1

Take approximately ten per cent of the observations 
at random on a mainframe tape data set and 
write them to DASD (hard drives attached to a 
mainframe computer)

//DATA  DD DSN=ANDREW.MY.BIGTAPE.DATASET,DISP=SHR,UNIT=TAPE
//DISK  DD DSN=ANDREW.MY.DISK.FILES,DISP=OLD

DATA DISK.SAMPLE;
SET DATA.TAPE;

IF UNIFORM(94115) LE .10;
RUN;

10

Obtaining a Simple Random 
Sample: Example 2

 Select approximately 5 percent of the cases at 
random from a state social services agency 
payments PC SAS permanent SAS data set.
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Obtaining a 
Stratified Random Sample

 PROC SURVEYSELECT
 Added to SAS/STAT in Version 8
 Many tools and capabilities
 Creates SAS data sets

 Example: create a stratified random sample 
comprised of 50 cases at random within each 
value of single_race in the social services 
payments data set.
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Obtaining a 
Stratified Random Sample
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Obtaining a 
Stratified Random Sample

Note: Data set must be sorted by the values of the variables 
supplied in the STRATA Statement.

14

Obtaining a 
Stratified Random Sample

PROC SURVEYSELECT generated output.
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Obtaining a 
Stratified Random Sample

Notice that “missing” is treated as a separate “stratum” by PROC 
SURVEYSELECT when generating the desired stratified random sample

16

Using the
Random Sample

 Once the appropriate random sample has been 
selected and “written off” to storage (most likely 
on a hard drive), write and test your code against 
it, rather than the entire data set

 What are some other strategies to follow now that 
a sample of the large file is available for use?
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Programming Strategies
and SAS System Software Features

 Here are some
 programming strategies
 SAS System 

tools/features 

you may want to 
consider when working 
on large data files with 
SAS System software.

18

Programming Strategies

 Important core concepts to remember:
 Data Steps Create Data Sets
 Procedures Operate on Data Sets

 and sometimes create new Data Sets

 Data Sets are composed of
 descriptor portion
 data portion

 Variables (columns)
 Observations (rows)
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Programming Strategies

 Core concepts, continued:
 If you are working on observations, use a Data 

Step
 If you are working on variables, use a Procedure
 In many situations using a Procedure will be easier 

that duplicating the functionality of the Procedure by 
writing your own Data Step
 example: PROC MEANS, PROC REPORT

 Understand the descriptor portion of a SAS data set

20

Programming Strategies

 The SAS System creates a Data Set, one 
observation at a time, from either raw data or 
from an existing SAS data set

 The SAS System executes statements in the 
exact order they are encountered in your 
program

 Maximize the number of operations
performed on the minimum number of 
observations required to perform the desired 
tasks
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How the SAS System 
Creates a SAS Data Set

Step 
One:
Input
Buffer
(raw data

only)

Step Two: 
Program Data 
Vector
• Executable tasks carried out 
on observations, per 
instructions in the Data Step.

Step 
Three:
SAS
Data
Set

Overview of the Data Step Execution Phase

Raw
Data 
or
SAS
Data
Set

22

Read Raw Data Selectively

 When creating SAS data sets from a flat files, test 
the values of some of the variables before writing 
ALL variables in to the PDV
 Useful when creating a SAS data set from a subset of 

records in a raw data file
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Reading Raw Data Selectively

24

Reading Raw Data Selectively
Approach 2
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Reading Raw Data Selectively

Approach 3

26

Reading Raw Data Selectively

1.4221.7323.1522.263CPU

2.6046.8349.4347.562CPU

2.7158.5061.2159.231CPU
RangeMinMax

Mean of 
Five 
TrialsApproachMetric
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Programming Strategies

 Avoid the Data Step wherever possible.
 Avoid Unnecessary Data Steps

 Remember: Maximize Operations and Minimize Observations

 Use Procedures Instead of Data Steps
 Use PROC DATASETS to manage the descriptor portion 

of an existing data set, or to manage libraries of SAS 
data sets.

 Avoid “extra” PROC SORT Steps

28

Programming Strategies: 
Examples

Create 
multiple data 
sets in one 
Data Step
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Programming Strategies: 
Examples

Use the WHERE Clause Data Set Option to limit entry in 
to the PDV from the source data set just the observations 
you need to complete the task.

30

Programming Strategies: 
Examples

 The SAS System executes statements in the exact order 
they are written in the Data Step
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Programming Strategies: 
Examples

 Careful placement of the “Subsetting IF” results in reduced execution 
time.

32

Programming Strategies: 
Examples

 Use the WHERE Clause Data Step Option to Limit the 
Number of Observations Entering the PDV



Copyright © 2006 Sierra Information Services  

May not be reproduced without the express written consent of the copyright holder. SAS is a registered trademark of SAS Institute, Inc. in the USA 
and other countries. ® indicates USA registration

33

Programming Strategies: 
Examples

 Avoid the Data Step whenever possible
HARD WAY:

In this example, the data 
set is recreated when the 
only thing we want to do is 
modify the descriptor 
portion of the data set.

34

Programming Strategies: 
Examples

 Avoid the Data Step whenever possible
EASY WAY

PROC DATASETS 
provides many features 
to manage libraries of 
SAS data sets.  The 
MODIFY Statement is 
used to modify the 
descriptor portion of an 
existing SAS data set 
without having to run its 
observations through the 
PDV.
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Programming Strategies: 
Examples

 Avoid the Data Step whenever possible
HARD WAY

* append today’s file to an historical data set;

Implied concatenation in a Data Step

36

Programming Strategies: 
Examples

 Avoid the Data Step whenever possible
EASY WAY

* append today’s file to an historical data set;

PROC DATASETS LIBRARY = HOSPITAL;
APPEND BASE = DISCHG DATA=TODAY;
RUN;
QUIT; PROC APPEND and the APPEND Statement in PROC 

DATASETS are identical approaches to the same task.
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Avoid Confusion !

 Use consistent naming 
conventions

 Adopt common prefixes for 
groups of variables

 Sequentially number related 
groups of variables

38

Avoid Confusion !

 Example:  orders placed at a mail order catalog 
firm:  up to four orders stored on a single 
customer record.

 HARD WAY:  FI_ORDER,S_ORDER,T_ORDER,FO_ORDER

 EASY WAY:
ORDER1, ORDER2, ORDER3, ORDER4
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Some Storage Hints

 Don’t put unnecessary variables in the output data set
 Compress observations (maybe)
 Reduce the byte length of variables

40

Some Storage Hints

 Limit the number of variables in the Data Set to 
those which you really need in subsequent steps 
in the process
 Use KEEP and/or DROP Data Set options on existing 

Data Sets referenced in the SET Statement to reduce 
the number of variables in the Program Data Vector

 Use KEEP and/or DROP Data Set Options on the new 
data set you are creating to avoid having variables you 
don’t need output to the new file.
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Example:Using KEEP and DROP 
Statements

 Sum the Kilowatt Hour (KwH) consumption 
for 12 months by region, for only the 
Eastern and Southern Regions of an 
electrical utility.  

 The only variables required at the end of the 
analysis are: REGION and SUM of the 12 
monthly values.  
 Over 100 variables in the data set.

42

Example:Using KEEP and DROP 
Statements

HARD (and wrong) WAY:

DATA A;
SET SASCLASS.ELECTRICITY;

TOTKWH = KWH1 + KWH2 + KWH3 + KWH4 + KWH5+ KWH6 + 
KWH7 + KWH8 + KWH9 + KWH10 + KWH11 + KWH12;

IF REGION IN('SOUTHERN', 'EASTERN');
RUN;

PROC MEANS DATA=A SUM;
CLASS REGION;
VAR TOTKWH;
TITLE ‘Electricity Consumption Report’;
RUN;
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Example: Using KEEP and DROP 
Statements

EASY (and correct) WAY:

DATA A(KEEP= REGION TOTKWH);
SET SASCLASS.ELECTRICITY(WHERE=(REGION 

IN('EASTERN',’SOUTHERN'))
KEEP = REGION KWH1-KWH12);

TOTKWH = SUM(OF KWH1-KWH12);
RUN;

PROC MEANS DATA=A SUM;
CLASS REGION;
VAR TOTKWH;
TITLE ‘Electricity Consumption’;
RUN;

Why is the VAR
Statement not 
strictly required?

44

Compress Observations

 The COMPRESS Data Set option may reduce the 
size of SAS data sets.
 Removes blanks spaces and repeating values, which 

MAY reduce storage requirements
 In V8, SAS can compress both character (default) 

and numeric (optional) variables
 Can increase the data set size if used on data sets 

(less likely in V8, but it can still occur).
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Compress Observations

 Compress Data Set option, continued
 additional CPU resources required for the SAS System 

to “uncompress” the data set before it is read by a Data 
Step or used by a PROC

 SAS tasks applied to compressed data sets take longer 
to process.

 Suggestion:  use sparingly

46

Reduce Variable Byte Length

 Probably the most common and effective way to reduce 
the storage requirements of a SAS Data Set
 LENGTH statement in a Data Step

 Very useful for numeric variables that have small values 
and for character variables with just a few letters or 
symbols.

 Reducing byte length increases the number of variables 
stored per page of memory, reducing the size of the data 
set and the number of input/output operations required to 
move it in to and out of the CPU (central processing unit)
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Reduce the Byte Length
of Observations

 Very effective way to reduce the size of your 
data sets IF…..
 You know the System-dependent minimum byte 

length for numeric variables
 In SAS for Windows, it is 3 bytes
 In SAS running under z/OS (IBM Mainframe), it is 2 bytes

 You know the largest possible value of the variables 
for which the LENGTHs will be changed

4872,057,594,037,927,936 

281,474,946,710,656

1,099,511,627,776

4,294,967,296

16,777,216

65,536

256 

Z/OS
(Mainframe)

Windows
And
UNIX

Byte
Length

9,007,199,254,740,9928

35,184,372,088,8327

137,438,953,4726

536,870,9125

2,097,1524

8,192 3

N/A2

Integers and Byte Lengths in V8 and SAS 9

Largest Integer Represented Exactly in a Given Byte Length
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Using an INDEX with a
SAS Data Set

 Creating an INDEX for a SAS Data Set is suitable 
when:
 the data set does not change often

 is not updated frequently
 does not have records added/removed regularly

 the values of the variable(s) for which the INDEX will be 
applied discriminate among the observations

 the data set is frequently analyzed using selection or 
sort variables

50

Using an INDEX with a
SAS Data Set

 An INDEX may:
 reduce the time required to find observations 

meeting conditions in a WHERE clause
 eliminate the need to sort a Data Set upon which BY 

group processing will be applied

 Drawbacks:
 Additional CPU utilization and storage are required to 

build/store the “index portion”
 The INDEX will needs updating if the values of the 

indexed variables change
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Be Efficient With PROCS

 Use PROCs instead of the Data Step
 Example 1: Avoid a Subset Data Set with the WHERE 

Clause SAS Data Set Option
 Example 2:  Use PROC RANK to select observations 

from a data set
 Example 3: Create multiple data sets in a single use of 

PROC MEANS, and use the V8 CHARTYPE Option
 Example 4: Use FORMATs instead of creating 

“recodes” in a Data Step

52

Avoid a Subset SAS Data Set with 
the WHERE Clause Data Set Option

 Example 1:
 From the Electricity Data Set, create a frequency table 

of the values of TRANS (Transformer) for low-income 
customers in the EASTERN Region

 Hard Way: Create a Subset Data Set and then apply 
PROC FREQ to it

 Easy Way: Use the WHERE Clause Data Set Option
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Avoid a Subset SAS Data Set with 
the WHERE Clause Data Set Option

54

Use PROC RANK to Obtain
Subsets of SAS Data Sets

 Example 2: Using PROC RANK to select a subset 
of observations

 PROC RANK
 Collapses, or categorizes the values of numeric 

variables in a SAS data set
 Creates new SAS data sets (no output to the Output 

Window) 
 new variables created by PROC RANK indicate observation 

“membership” in the ranking, or grouping variable

 GROUPS= N, where N= number of groups to create
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Use PROC RANK to Obtain
Subsets of SAS Data Sets

 PROC RANK, continued
 By default, the procedure ranks all numeric variables 

in the source data set
 The same grouping/ranking is applied to all numeric 

variables on which the procedure is applied.
 GROUPS = 2 above/below median
 GROUPS = 4 quartiles
 GROUPS = 5 quintiles
 GROUPS = 100 percentiles

56

Use PROC RANK to Obtain
Subsets of SAS Data Sets

 Task:  From an electrical utility revenue data set, 
obtain the “top five percent” of customers based 
on the annual revenue.
 Approach 1:  Use PROC UNIVARIATE or PROC MEANS 

to obtain the value of annual revenue at the 95th 
percentile, then use that value in a Data Step.

 Approach 2:  Use PROC RANK
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Use PROC RANK to Obtain Subsets of SAS Data Sets

58

Use PROC RANK to Obtain
Subsets of SAS Data Sets
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Use PROC RANK to Obtain
Subsets of SAS Data Sets

60

Use PROC RANK to Obtain
Subsets of SAS Data Sets
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Create Multiple Output SAS Data 
Sets in One Use of PROC MEANS

 Example 3
 New to Version 8, the CHARTYPE option 

simplifies creation of multiple output SAS data 
sets from a single use of PROC MEANS.

 This option converts the default numeric values 
of _TYPE_ to a character variable indicating 
the combination of CLASS Statement variables
 A string of zeros and ones, corresponding to the order 

of the variables in the CLASS Statement

62

Create Multiple Output SAS Data 
Sets in One Use of PROC MEANS

 Example: Calculate the mean and sum of total 
revenue and total kilowatts grouped/classified by 
 Region 
 Region and office 
 Office
 Region and rate schedule
 Office and rate schedule
 Region, office and rate schedule

 Results are to be in six separate data sets.
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Create Multiple Output SAS Data 
Sets in One Use of PROC MEANS

64

Create Multiple Output SAS Data 
Sets in One Use of PROC MEANS



Copyright © 2006 Sierra Information Services  

May not be reproduced without the express written consent of the copyright holder. SAS is a registered trademark of SAS Institute, Inc. in the USA 
and other countries. ® indicates USA registration

65

Summary and Conclusions

 I’ve presented information 
about approaches to and 
tools you can use to apply 
the SAS System to large 
files

 Remember:
 Plan your Work, and 

Work your Plan !

66

Thank You

 Thank you for attending this presentation!
 Questions ?
 Comments ?
 Copies of the Presentation Slides

 www.SierraInformation.com
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Copies of this Presentation:
www.SierraInformation.com
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Thanks for Attending This 
Presentation!

Virtual SAS®

Users Group
www.VirtualSUG.org


