
Note on homework for SAS date formats

I’m getting error messages using the format MMDDYY10D. even though this
is listed on websites for SAS date formats. Instead, MMDDYY10 and similar
(without the D seems to work for both hyphens and slashes). However, you
don’t need date formats to read in the data for the homework—it is just
an option.

Also note that a date format such as MMDDYYw. means that the w is
replaced by a number indicating the width of the string (e.g., 8 or 10).
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SAS data sets (Chapter 4 of Cody book)

SAS creates data sets internally once they are read in from a Data Step.
The data sets can be stored in different locations and accessed later on.
The default is to store them in WORK, so if you create a data set using
data adress; the logfile will say that it created a SAS dataset called
WORK.ADDRESS.
You can nagivate to the newly created SAS dataset. In SAS Studio, go to
the Libraries Tab on the left (Usually appears toward the bottom until you
click on it). Then WORK.ADDRESS should appear.
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SAS data sets
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SAS data sets
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Making datasets permanent

You can also make SAS datasets permanent. This is done using the
libname statement. E.g.
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Permanent SAS datasets

The new dataset should be available to be accessed directly from other
SAS programs without reading in original data. This can save a lot of time
for large datasets.
If the SAS dataset is called mydata, the SAS dataset will be called
mydata.sas7bdat, where the 7 refers to the datastructures used in
version 7 (and which hasn’t changed up to version 9).
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Permanent SAS datasets

Something confusing about this is to see the data set under “My libraries”,
you have to run the libname statement again to create a reference to the
directory where the dataset is. However, the dataset exists in the directory
where it was saved as a binary file, whether or not SAS is opened.
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Using a fileref

In addition to naming libraries, you can name individual files external to
SAS. This is especially useful for downloading data directly from the web.

Starts	
  reading	
  data	
  on	
  line	
  2	
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Temperature data
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Examining contents of datasets from other sessions

To make sure that your SAS dataset has what you think it has, it can be
useful to examine the contents of the SAS dataset using PROC
CONTENTS. This is especially helpful for datasets that were created in
other SAS programs, and can be used to list contents of multiple datasets
simultaneously.
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PROC CONTENTS example
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PROC CONTENTS on all datasets in a directory

Here I listed the contents of all datasets in the directory with the jam

libref, which is my directory for this class. The output just concatenates
PROC CONTENTS runs from each SAS dataset.
Note that in this program, I have run a full SAS program without using
any datastep, which is unusual.
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PROC CONTENTS

PROC CONTENTS alphabetizes the names of the variables. You can have
it list the variables in the order that they occur by using the option varnum
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Tips on Linux SAS

If your connection with SAS OnDemand isn’t very good, you might prefer
using linux SAS. Instead of using SAS graphically, you can use it batch
mode, just like in the good old days (like how I did for the Data Analysis
class in the late 90s).

In some ways, this can be very fast, and is a good alternative if remote
access is a problem. Instead of opening a SAS session, you have your SAS
code in a separate file, say mycode.sas. Then at the linux prompt, you
type
sas mycode.sas
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Tips on Linux SAS

If all goes well, this should produce new files: mysas.log and mysas.lst. The
mysas.log file should be very similar to what you would see in the log window in
a graphical SAS sassion from running the code. The .lst file lists the output
assuming there are no errors.

Some things that I like about this approach are that the log and output files are
written from scratch, so you don’t get confused by old output. You can also very
quickly identify if you have any errors in the log file using a little bit of linux:

cat mysas.lst | grep ERROR

The vertical line is called a “pipe” and means that the output from the first part

is the input for the second part. This will return the lines from the log file that

have errors if there are any. If there are no errors, it will just be silent and give

you a new prompt. This can be faster than scrolling through a long logfile to find

the errors.
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SAS batch processing in Linux

Another nice way to use batch processing is to apply the same SAS code
to different files. Suppose you have data in 10 different states. Suppose
the files are called NM.txt, AZ.txt, TX.txt, etc. You way to apply exactly
the same SAS code to these 10 files. This can all be done within SAS in
one session, but it could also be done separately using batch processing.
To do this, try this code in Linux. Assume that your SAS code inputs a
file called temp.txt.

cp -f NM.txt temp.txt

sas temp.txt

cp temp.lst NM.lst

cp -f AZ.txt temp.txt

sas temp.txt

cp temp.lst AZ.lst

cp -f TX.txt temp.txt

sas temp.txt

cp temp.lst TX.lst
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SAS batch processing in Linux

Now your SAS output is in the files ending with .lst, and you’ve run
three SAS “jobs” without having to launch SAS.

This can be espcially useful in supercomputing environments, where you
can send different jobs to different machines and have them run in parallel.
If you are doing difficult statistics on each file or each file is very big, then
instead of taking 10 hours to run all 10 data sets, you might get all of
them running in parallel and get them all done in 1 hour because you’ve
run them on multiple machines. Of course, B71 has 10 machines with
SAS, so you could also log into all 10 and run parallel SAS sessions that
way assuming no one else is using them...

With genetic data, I’ve had 10,000 jobs (one for each gene), each running
MCMC and taking several minutes per job, that I wanted to run in parallel.
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Tips on Linux SAS: cleaning up carriage returns

When SAS creates output files, it puts in Window’s-style carriage returns,
whereas Linux/Unix/OS X use newline carriage returns only. This usually
shows up in output as Ctrl-M.
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Tips on Linux SAS: cleaning up carriage returns

Carriage returns can kind of screw up the output a little bit.
To clean up the carriage returns, you can type the following

sed -i $’s/\r//’ hw1-3.lst

This is very obscure syntax, and comes from the UNIX/LINUX utility sed

which does some text processing. It can do things like replace all
characters or character strings in a file in an automated way, without
opening the file. The usual syntax is something like

sed ’s/oldstring/newstring/g’ file

Here \r stands for carriage return, and because we are replacing it with
nothing, we get two forward slashes in a row. There are probably other
ways to do this, but this is the easiest way I know of.
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Cleaning up carriage returns

Note: why do I have integers for first visit and second visit?
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How it looks in MS-Word: fine
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How it looks in Mac Pages: similar to linux
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ASCII characters of the output

10 indicates Line Feed \n while 13 represents carriage return, \r. WORD
doesn’t start a new line until the Line Feed, while UNIX/LINUX do a new
line at the carriage return. Look up the entry for Newline in Wikipedia for
some of the history of the difference and lists of operating systems with
different ways to do Newlines characters. These issues can also cause
incompatibilities when programs do or do not expect a file to end with a
newline character. It usually safest to include a newline at the end of a file.
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ASCII table

ASCII tables are easy to search for online in case something funky is
happening and you need to know what the invisible characters really are.
Notice where the TAB is in hex code (recall ’09’x is the delimiter name
in SAS). Extended ASCII goes up to number 255 (in decimal). This where
there are 8 bytes to code one character of data. 8 bytes = 28 = 256 bits,
so numbers between 0 and 255 can stored using 8 bytes.

SAS Programming August 29, 2018 24 / 60



Example SAS program
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Example from previous slide

There is a lot going on in the previous slide.

1. Score1-Score3 is specified using a range, and SAS understands that
Score2 exists as well — it interpolates the numbers

2. Score1-Score3 is capitalized in the datastep, but not later, yet this
capitalization is retianed in the printed output

3. I created a new dataset called ave scores, which has a subset of the
variables of the first datset

4. mean(of score1-score3) computes the mean of Score1,
Score2, Score3 for each row. Note that mean(score1-score3)
would compute the mean of the difference between those two scores

5. In proc print, I am not printing the ID variable. Also, I am
changing the order in which variables are printed
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Running program in batch mode

SAS Programming August 29, 2018 27 / 60



data null

You can also use a datastep which doesn’t create a new dataset, but
processes observations from another dataset and records information about
observations from the other dataset. This can be done using a
combination of data null and set

data _null_;

set learn.test_scores;

if score1 ge 95 or score2 ge 95 or score3 ge 95 then

put ID= Score1= Score2= Score3=;

run;
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More on put

The output from the put statement goes to the log file by default, but can
be placed elsewhere, by putting

file "myfile".txt;

or

file print;

above the put statement. This either sends the output to an external file
or to the output window.
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data null

data null is especially useful for creating custom reports, such as
automatically generating tables, and making data look nicely formatted
instead of what is convenient for reading in for data analysis.
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Example with used Toyota cars on Craigslist

year price miles title

1995 1200 150000 clean

2004 4500 184000 salvage

1995 3200 . clean

1998 1850 152000 salvage

1998 3400 136000 clean

2004 8500 85500 clean

2007 12400 89000 clean

2002 5450 137000 clean

2007 18500 64000 clean

1996 15000 134000 clean

2008 13999 143934 clean

1997 2500 . salvage

2007 8500 129000 clean

2003 . . salvage

1986 4500 190291 clean

1983 4300 . rebuilt

1976 4500 131000 clean
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Printing the data to a file look nicer using data null

SAS Programming August 29, 2018 32 / 60



Printing the data to a file look nicer using data null
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Printing the data to a file look nicer using data null
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Printing the data to a file look nicer using data null
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Printing the data to a file look nicer using data null
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Printing the data to a file look nicer using data null
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Printing the data to a file look nicer using data null
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Printing the data to a file look nicer using data null
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Printing the data to a file look nicer using data null
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Printing the data to a file look nicer using data null
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Printing the data to make a LATEX table
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Printing the data to make a LATEX table
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More on logic statements in SAS

The chapter dealing with logic in the book is in Chapter 7, so we’re
skipping ahead a little bit, but it was natural to use conditional processing
with data null , which was introduced at the end of Chapter 4.

We’ll go ahead and look more at conditional processing now since it is so
useful.
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IF statements

We already introduced the IF statement with the data null example.
The general syntax for an IF statement is

if CONDITION then ACTION ;

or

if CONDITION then do;

ACTION1 ;

ACTION2 ;

...
end;
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Logical comparisons

The condition for IF statement is typically a logical comparison, such as
whether one value is greater than another. Here are some common
comparisons and their syntax (use either symbol or code)

Comparison symbol two-letter code

equal to = eq

not equal to =̂ or =̃ ne

less than < lt

greater than > gt

less than or equal to >= le

greater than or equal to >= ge

and & and

or | or
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Example of using IF statements to create new variables

You might wish to use IF statements to create new variables that will be
more useful to you. For the car example, the variable title had 4
observed values: clean, salvage, rebuilt, and missing. You might want
a variable that just indicates whether or not the title is clean for example.
Here you can modify the data step.
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Instead of having two IF statements, you can also use the
IF-ELSE construction
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Constructing variables from ranges

Often different categories or ranges are collapsed, sometimes converting
continuous variables into categorical or ordinal variables. For example, we
might consider car mileage to be either low, medium, high, or very high,
depending on the range. It is natural to use IF-ELSE constructions. Here
is an example of doing this
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Variables from ranges
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Variables from ranges
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Variables from ranges
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Care with missing values

Missing values are set to the smallest negative number, which can cause
problems when using inequalities. Note that one of the values set to “low”
is actually missing. It is best to specify ranges instead of relying on else.
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Variables from ranges: missing values
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Variables from ranges: missing values
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Variables from ranges
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Variables from ranges: missing values
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Variables from ranges: missing values
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Nested IF statements

IF statments can be nested inside one another, just like with any other
programming language. An example:
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Nested IF statements
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