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Debugging is the process of 
finding and resolving bugs 
within computer programs, 
software, or systems. 

Wikipedia
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Debugging Code in SAS
2 Types of Errors

Syntax Errors Logical or Semantic Errors
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4

1
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3

4

1Missing Semicolon

Unbalanced quotes or parenthesis

Misspelling

Incorrect Operators.

Unexpected Results

Missing Values Generated

Numeric to Character or Character to 
Numeric Conversion

Zero Observations
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Help Yourself Avoid Making Syntax Mistakes!
Format Your Code (Or that Spaghetti Code You Inherited from Someone….)

– In SAS Enterprise Guide, it’s as simple as clicking on the Format Code icon 

Before:
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Help Yourself Avoid Making Syntax Mistakes!
Format Your Code

– In SAS Enterprise Guide, it’s as simple as clicking on the Format Code icon

After:
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Help Yourself Avoid Making Syntax Mistakes!
Understand the Color-coding Used in the Code Panel

A quick scan of the color scheme can help find coding problems – colors are correct 
in this panel:
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Help Yourself Avoid Making Syntax Mistakes!
Understand the Color-coding Used in the Code Panel

A quick scan of the color scheme can help find coding problems – color of the “run” is 
NOT correct in this panel…due to missing semicolon at end of proc contents 
statement
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Always Check Your SAS Log

Types of messages in the SAS log

– ERROR:

• “Houston, we have a problem”

• Something serious has occurred and SAS cannot continue processing

– WARNING:

• Something is amiss but not severe enough to cause SAS to stop executing

• ALWAYS need to check out why a WARNING: message was generated

– NOTE:

• Informational message telling us what each step has done

Syntax and Logical Errors
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Always Check Your SAS Log

▪ Start at the top

▪ The first ERROR (or WARNING) usually causes others

▪ Use Ctrl-F to find the word ERROR

▪ Correct the problem

▪ Review other errors and correct any syntax problems found

▪ Rerun the code

Rule of thumb: If you don’t understand the problem, look on the line above to see if 
there is a missing semicolon!!!

What to do if you have an ERROR in your SAS Log?
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Sample Syntax Message
ERROR

ERROR: File WORK.V_LMK_DETAIL.DATA does not exist.

• Check the spelling of the table
• Was the table created earlier in the process?
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Sample Syntax Message
WARNING

WARNING: Multiple lengths were specified for the BY variable emp_id by 
input data sets. This may cause unexpected results. 

• Check the spelling of the variable
• Are you using the correct variable?
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Sample Syntax Message
NOTE

NOTE: Missing values were generated as a result of performing an 
operation on missing values.

• Is this expected?
• Does it cause unwanted results?
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Understand Your Data

• Explore your data – use PROC PRINT, PROC CONTENTS, PROC FREQ, and 
PROC MEANS

• Use statements - WHERE, FIRSTOBS, LASTOBS, and PUT statements

Indication of not knowing your data

• Unexpected Results

• Missing values generated

• Numeric to character conversion

Logical Errors
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Use System Options

System options allow you to 

• Process information to be displayed in the SAS Log

• Run programs with specific observations

• Stop a program when certain errors are encountered

And/or Macro Options
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System Options for Debugging
options source source2 msglevel=i; 

MSGLEVEL= N / I 

Print notes, warnings, errors 
and informational messages 
for merge, index and sort usage

DSNFERR / NODSNFERR 

Stop processing when a 
reference to a data set does 
not exist

FMTERR / NOFMTERR 

Produce an error when it 
cannot find a format

SOURCE / NOSOURCE 

Write all source code to the 
SAS log

SOURCE2 / NOSOURCE2 

Write all included source 
code (%include statement) 
to the SAS log

OBS=0 and NOREPLACE 

Execute the step and analyze the 
syntax of code without reading any 
input data

SAS System Options

https://go.documentation.sas.com/doc/en/pgmsascdc/9.4_3.5/hosto390/p0ek9qjzqu2li5n1seq9z0s1gayi.htm
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System Options – Online Documentation
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“Defensive” Coding

• Have statements like these at top of program to clear previous titles and 
footnotes:

TITLE1;  

FOOTNOTE1;  

• Have code such as this at top of program to clear out old “work” datasets:

PROC DATASETS LIBRARY=WORK;

KILL

MEMTYPE=DATA

NOLIST;

RUN:

QUIT;

Examples
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SAS Options for Macros
options mprint mlogic symbolgen;

Displays SAS 
statements generated 

by macro execution

Traces macro 
execution and to write 

the trace information to 
the SAS log

Specifies whether the 
autocall feature is 

available

mautosource

Issues a NOTE to the 
log about completion 

of a macro

Log messages about macro 
variable references will be 

displayed.

mlogicmprint

symbolgenmcompilenote

System Options for Macros

https://go.documentation.sas.com/doc/en/pgmsascdc/9.4_3.5/mcrolref/p1sxby0gwy7kwpn18iuz3vijlsoj.htm
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System Options (Macros)
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Using System Options

Add your favorites to your autoexec.sas or 

Include both statements in your program to toggle the options on/off by using 
comments

/* Turn on options */
**SAS program options;
options source2 source msglevel=i ; 

**macro options;
options mprint symbolgen mlogic mautosource mcompilenote=ALL; 

/* Turn off options */
*options nosource2 nosource msglevel=n;
*options nomprint nosymbolgen nomlogic nomautosource mcompilenote=NONE;

Handy Tip
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System Options (MPRINTNEST)
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System Options (MLOGICNEST)
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Using System Options

Add your favorites to your autoexec.sas or 

Include both statements in your program to toggle the options on/off by using 
comments

/* Turn on options */
** SAS program options; 
options source2 source msglevel=i ; 
**macro options;
options mprint symbolgen mlogic mautosource mcompilenote=ALL mprintnest mlogicnest; 

/* Turn off options */
*options nosource2 nosource msglevel=n;
*options nomprint nosymbolgen nomlogic nomautosource mcompilenote=NONE 
nomprintnest nomlogicnest;

Handy Tip – When Nested Macros Are In the Code
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Use the SAS Code Debugger

For logical errors only, will not work if you have syntax errors in your code

• interactively watch program logic execute  

• monitor variable values as they change  

• repeat program statements  

• jump to other sections of the DATA step  

• modify DO loops interactively  

• set breakpoints that interrupt an executing program

• observe the results at each step

SAS Help Center: Introduction to SAS Code Debugger

https://go.documentation.sas.com/doc/en/pgmsascdc/9.4_3.5/cmpdebugug/p0nvhor9vjwirbn1tzj4jdhbyen7.htm
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The SAS Code Debugger
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Data Step Debugger in SAS Enterprise Guide
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Data Step Debugger in SAS Studio 5.2
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SAS Viya 
Debugging
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Tip 1 – Converting SAS 9 Code to SAS Viya Code
3 Recommendations for avoiding errors and getting the best results

1 Test your 
programs by 
running 
them on the 
Compute 
Server
Change librefs, filerefs, 
and other pathnames to 
match table, file locations 
in the Viya environment.

2
Start with the 
step(s) that 
have the 
greatest 
impact
• Data tables >50 gigabytes
• Long-running steps 
• CPU-intensive steps
• Complex data steps
• Analytical processing
• Repetitive reads/operations 
on low cardinality tables

3 Use the best 
engine for 
each job
• The Compute Server for 
smaller data, for reporting 
on summarized data, …
• Cloud Analytics 
Services for big data and 
analytics processing
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Tip 2 – PROC SORT Tip

In CAS data is distributed across nodes

Example: Sort HMEQ sample data by REGION STATE

Inherent order of data not maintained within the BY group

SAS 9 Output

SAS Viya Output
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Tip 2 – PROC Sort Tip

Quick Solution – Sort using the variable that represents the original order of data. 
In this example the data is ordered by branch number.

Inherent order of data not maintained within the BY group

proc sort data=hmeq out=casuser.hmeq;
by region branchnum state;

data casuser.hmeq_first;
set casuser.hmeq;
by region branchnum state ;
if first.region;
run;

SAS 9 Output

SAS Viya Output
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Tip 3 – Use System Options

System options allow you to 

• Process information to be displayed in the SAS Log

• Run programs with specific observations

• Stop a program when certain errors are encountered

SAS, SWAT, & Macro Options

options source2 source msglevel=i ;
options mprint symbolgen mlogic mautosource mcompilenote=ALL;

/* SAS */
/* Macro */
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Tip 3 – Use Options for Debugging SWAT

swat.options.cas.trace_actions = 
True/False  
• Includes the name of the CAS Action 

that is run and the parameters that are 
submitted to the action

swat.options.cas.trace_ui_actions = 
True/False
• Includes information about the 

python/R functions that are part of the 
package

nmiss = conn.simple.distinct(table = HomeEquity)
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Tip 4 – Use the SAS Data Step Debugger

For logical errors only, will not work if you have syntax errors in your code

• interactively watch program logic execute  

• monitor variable values as they change  

• repeat program statements  

• jump to other sections of the DATA step  

• modify DO loops interactively  

• set breakpoints that interrupt an executing program

• observe the results at each step

In SAS Studio and SAS Enterprise Guide

SAS Help Center: Using the DATA Step Debugger

https://go.documentation.sas.com/doc/en/sasstudiocdc/v_048/webeditorcdc/webeditorug/n1hvj6m33v3pidn1f136i22e18br.htm
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Tip 4 – Data Step Debugger in SAS Studio
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Tip 4 – Data Step Debugger in SAS Enterprise 
Guide
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Tip 5 – Model Studio Debugging Options
SAS Code Node and Open Source Code Node
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Tip 5: Debugging in Model Studio Node Log
Right-click the node and select ‘Log’
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Tip 5: Debugging in Model Studio Node Log
Click the first ‘Error’

This is the error returned by SAS and it is not descriptive. Clicking it will move the log to where the error 
occurred.
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Tip 5: Debugging in Model Studio Node Log
Scroll up to find the output returned by Python

This will tell you which line of code encountered the error and what the error was – in this case an 
indentation error. 
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Know Your Environment!
Use PROC SETINIT to get current SAS install information  
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Know Your Environment!
Use PROC PRODUCT_STATUS to get version information within SAS modules
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Resources

Where to learn 
more
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Utilize Resources
SAS Communities, Blogs, Search Engines, and Generative AI

https://communities.sas.com

https://communities.sas.com/
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Utilize Resources
SAS Communities, Blogs, Search Engines, and Generative AI

SAS Blogs

https://blogs.sas.com/content/
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Utilize Resources
SAS Communities, Blogs, Search Engines, and Generative AI

SAS Knowledge | SAS Support

https://support.sas.com/en/knowledge-base.html
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Utilize Resources
SAS Communities, Blogs, Search Engines, and Generative AI

lexjansen.com

https://www.lexjansen.com/
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Utilize Resources
SAS Communities, Blogs, Search Engines, and Generative AI

User
Why did I get zero observations 
printed in the following SAS code:
data cars_usa;
set sashelp.cars;
where origin=“usa”;
run;

proc print data=cars_usa;
run;
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Utilize Resources
SAS Tech Support

SAS Technical Support | SAS Support

https://support.sas.com/en/technical-support.html
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Thank you for your time and attention!
Quick Tips for Debugging Code in SAS

Connect with me:
LinkedIn: https://www.linkedin.com/in/melodierush

https://www.linkedin.com/in/melodierush
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