What’s Wrong Now?!
The Tip Sheet
An introduction to debugging SAS programs for beginners


Make your program easy to read

· Indent – within a step or a DO block

· One Semicolon per Line (or less!)

· Every step gets a RUN

· Every PROC gets a DATA=

· Comments, comments, comments

Don’t Destroy Your Data

· Use access=readonly on your libname statements.

libname survey 'C:\My Documents\Survey\' access=readonly;

· Use two different libname statements for the same directory when you need to protect your input data but still need to write other data sets to that directory.

libname indata  'C:\Thesis\Data\' access=readonly;

libname outdata 'C:\Thesis\Data\' ;

· Use OUT= on any PROC SORT

proc sort data=thesis.hospital

                (keep=patient addate)

          out=patlist

          ;

  by patient;

run;

· Options DATASTMTCHK=COREKEYWORDS;

Protects MERGE, RETAIN, SET, and UPDATE from being used as a one-level data set name.

Options DATASTMTCHK=ALLKEYWORDS;

Protects any keyword that can begin a SAS statement in the DATA step (e.g., ABORT, ARRAY, INFILE).

· Options MERGENOBY=ERROR;

Produces an ERROR message and stops processing if a DATA step contains a MERGE with no BY statement.

Syntax Check

Options OBS=0 NOREPLACE;

· Causes SAS to compile, but not execute, the entire program. Checks for any syntax or semantic errors. 

· Comment out or remove this statement when you are ready to run the program against the data.

General Approach to Debugging

· Read the LOG!

· Start at the top and deal with one mess at a time.

· Use interactive (windowed) SAS whenever possible. Submit one step at a time, check for errors, explore the resulting output or data set.

· ENDSAS;
Use in batch jobs to stop the program at a given point.

· Options ERRORABEND;
Use in batch jobs to make SAS quit the job when an ERROR occurs.

· Look for horses, not zebras.
Most problems are syntax errors. The most common of these, even for experienced programmers, are missing semicolons, missing quotation marks, or unclosed comments. Look for these problems first.

ERROR: Invalid option name.

ERROR: The option or parameter is not recognized.

ERROR: Statement is not valid or it is used out of proper order.

Possible Causes:

· missing semicolon

· misspelled keyword

· unmatched quotation mark

· unclosed comment

· a DATA step statement in a PROC step

· a valid option used in the wrong place

Unmatched Quotation Marks

· Use color-coded editors to prevent this, such as the Enhanced Editor in interactive (windowed) SAS, or UltraEdit (requires some setup).

· Search and replace a single quote with a single quote to get a count of how many single quotes are in your program. If the number is odd, this may be the one to look for. Try it again with double quotes.

· Look for strings that are opened with a single quote and closed with a double quote (or vice versa).

NOTE: Missing values generated.

· Know your data. Are a few missing values expected and OK? SAS tells you how many times this happened. Is it reasonable for all or nearly all values of a variable to be missing? If not, investigate.

· The use of simple mathematical operations (e.g., x = a + b;) will generate missing values when any of the arguments has a missing value. Use SUM, MEAN, or other functions instead, whenever possible (e.g., x = SUM(a, b); ).

· Trick: Include zero in the list of parameters for the SUM function and your variable will be given a value of zero instead of missing when all input variables are missing.

z = sum(a,b,c,0);

NOTE: Numeric to character conversion (or vice versa)

· Use the PUT function for converting from numeric to character. The format used should be the same type as the variable being PUT, in this case a numeric format. Use the format modifier “-L” to prevent SAS from right-justifying the numeric value in the specified width.

char_age = put(age, 3. -L);

· Use the INPUT function for converting from character to numeric. The informat should be the same type of the variable being created. 

kidsnum = input(kids, 8.);

NOTE: Variable is uninitialized.

Possible Causes:

· misspelling the variable name

· using a variable that was dropped in a previous step

· using the wrong data set

· using a variable before it is created 

No Messages: Character values are being truncated.

· If a variable is not explicitly defined, SAS assumes that its length should be the length of the first value assigned to it.

· Explicitly define the length of a variable using a LENGTH statement.

length AgeGroup $6;

· Or better yet, define its length, format, and label using an ATTRIB statement.

attrib AgeGroup length=$6 label='Age Group';
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Resources for Learning More

Online documentation

http://v9doc.sas.com/sasdoc/

Online conference proceedings

SUGI:  http://support.sas.com/usergroups/sugi/proceedings/index.html

NESUG:   http://www.nesug.org/

Debugging PowerPoint presentation
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