Quick Tips for Debugging Code in SAS
SAS 9.4 and SAS Viya
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https://www.linkedin.com/in/melodierush

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

Wikipedia
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ChatGPT

Debugging refers to the process of identifying, analyzing, and resolving errors, bugs, or
unexpected behavior in software code or systems. It involves systematically investigating issues,
understanding their root causes, and implementing corrective measures to ensure the proper
functioning of the software or system. Debugging is essential for ensuring the reliability, efficiency,
and correctness of software applications and is typically carried out by developers or software

engineers during the development and maintenance phases of a project.

Osas
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Debugging Code in SAS

2 Types of Errors

Syntax Errors Logical or Semantic Errors

Missing Semicolon Unexpected Results

Unbalanced quotes or parenthesis Missing Values Generated

Numeric to Character or Character to

Misspelling Numeric Conversion

Incorrect Operators. Zero Observations

Osas
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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: K gsatrse s ogam. x

2 Run W @[ XK@ . Debug [E Local ~

Code

libname adhoc 'c:\public\eg\workshop\data';
A options fmtsearch=(adhoc);
- proc format;
value age low-21='21 years old and younger'
22-30="'22-30 years old'
31-40="'31-40 years old'
41-50="41-50 years old'
51-60='51-60 years old'
61-high='61 years old and older';
run;
- proc sql;
create table detail as
select c.customer_id, c.region, c.gender, c.customer name, c.birth date, o.quantity, o.date,
p.item, p.category, p.type, p.cost
from adhoc.members c, adhoc.claims o, adhoc.services p
where c.customer id=o.customer id and o.itemcode=p.itemcode
order by c.customer_ id;
quit;
-data total sales (keep=customer id customer name region gender birth date total sale
age) ;
set detail ;
by customer id;
if first.customer id then total sale=0;
cost=quantity*cost;
total sale+cost;
if last.customer id then do;
age=year (today () ) -year (birth date)+1;
output;

Osas
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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
A ft e I’I @ Start Page (&) * legacy_progra... x

& Run W @ | X 5 B (™| % | < sharev | ¥¥ Debug [E] Local v
Code

libname adhoc 'c:\public\eg\workshop\data';
options fmtsearch=(adhoc);

- proc format;
value age low-21='21 years old and younger'
22-30='22-30 years old'
31-40="31-40 years old’
41-50="'41-50 years old'
51-60='51-60 years old'
61-high='61 years old and older';
run;

-proc sql;
create table detail as
select c.customer_id, c.region, c.gender, c.customer name, c.birth date, o.quantity, o.date,
p.item, p.category, p.type, p.cost
from adhoc.members c, adhoc.claims o, adhoc.services p
where c.customer id=o.customer id and o.itemcode=p.itemcode
order by c.customer id;

quit;

-idata total_sales (keep=customer_ id customer_name region gender birth_date total_sale
age) ;
set detail;
by customer id;

L first.customer id thep

Osas
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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:

@ Start Page &) * legacy_progra... x

2 Run ® @ | X B B ™| % | < Sharev | £¥ Debug E] Local v
Code

libname adhoc 'c:\public\eg\workshop\data';
options fmtsearch=(adhoc);

- proc format;
value age low-21='21 years old and younger'
22-30="'22-30 years old'
31-40="'31-40 years old'
41-50='41-50 years old'
51-60="'51-60 years old'
61-high='61 years old and older';
run;

- proc sql;
create table detail as

select c.customer_ id, c.region, c.gender, c.customer name, c.birth date, o.quantity, o.date,
p.item, p.category, p.type, p.cost

from adhoc.members ¢, adhoc.claims o, adhoc.services p
where c.customer id=o.customer id and o.itemcode=p.itemcode

order by c.customer id;
quit;

-idata total_sales (keep=customer_ id customer_ name region gender birth date total_sale
age);
set detail;
by customer id;

if first.customer id then

Osas
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Help Yourself Avoid Making Syntax Mistakes!

Understand the Color-coding Used in the Code Panel

ﬁ 8UiCk scan of the color scheme can help find coding problems - color of the “run” is

T correct in this panel...due to missing semicolon at end of proc contents
statement

@ Start Page  [#l* legacy_progra... x

2 Run W @ | X H (B ™| = | < sharev | ¥ Debug ] Local v
Code

libname adhoc 'c:\public\eg\workshop\data';
options fmtsearch=(adhoc);

- proc format;
value age low-21='21 years old and younger'
22-30="22-30 years old’
31-40="31-40 years old’
41-50="41-50 years old’
51-60="51-60 years old’
61-high='61 years old and older'
run;

- proc sql;
create table detail as
select c.customer id, c.region, c.gender, c.customer name, c.birth date, o.quantity, o.date,
p.item, p.category, p.type, p.cost
from adhoc.members c, adhoc.claims o, adhoc.services p
where c.customer id=o.customer id and o.itemcode=p.itemcode
order by c.customer id;

quit;

-/data total_sales (keep=customer_ id customer name region gender birth date total_sale
age) ;
set detail;
b oot oo =

Osas
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Always Check Your SAS Log

Syntax and Logical Errors

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

Osas



Always Check Your SAS Log

What to do if you have an ERROR in 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!!!

Osas
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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?

Osas
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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?

Osas
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Sample Syntax Message
NOTE

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

* |5 this expected?
e Does it cause unwanted results?

Osas



Understand Your Data

Logical Errors

« Explore your data - use PROC PRIN
PROC MEANS

Indication of not knowing your data
« Unexpected Results
« Missing values generated

- Numeric to character conversion

Copyright © SAS Institute Inc. All rights reserved.

, PROC CON

EN

S, PROC FREQ, and

« Use statements - WHERE, FIRSTOBS, LASTOBS, and PUT statements
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Use System Options

And/or Macro Options

System options al

« Stop a program w

OW Yyou to

Process information to be displayed in the SAS Log

Run programs wit

N specific observations

nen certain errors are encountered
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System Options for Debugging

options source sourceZ msglevel=i;

MSGLEVEL=N/I

SOURCE / NOSOURCE

—0

Write all source code to the
SAS log

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

DSNFERR / NODSNFEBQR SOURCE2 / NOSOURCE?2
Stop processing when a Write all included source
reference to a data set does code (%include statement)

not exist to the SAS log
FMTERR / NOFMTERR é OBS=0 and NOREPLACE

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

SAS System Options Gsas

Produce an error when it
cannot find a format

() (@



https://go.documentation.sas.com/doc/en/pgmsascdc/9.4_3.5/hosto390/p0ek9qjzqu2li5n1seq9z0s1gayi.htm

System Options - Online Documentation

§Sas ‘ DOCUMENTATION

SAS® Help Center

SAS® 9.4 and SAS® Viya® 3.5 Programming Documentation SAS94/Viya3.5~ PDF Feedback @

> Invoking SAS in the z/OS SAS Companion for z/OS <
Environment

v Customizing Your SAS

SAS System Options

Overview of
Customizing Your SAS

Session Overview of SAS System Options

Customizing Your SAS e : 3 A
Session at Start Up Specifying or Changing System Option Settings

Configuration Files Determining How an Option Was Set %

Autoexec Files Default Options Table and Restricted Options Table
Sasuser Library

SAS System Options
The SAS Registry File OPTIONS Procedure
> SAS Software Files OPTIONS Window

Running SAS Software under
z/0S

Troubleshooting SAS under
z/0S

SAS Windows and Commands

in z/OS Environments OV@I’VIGW Of SAS SyStem OpthnS

Application Considerations

Displaying System Option Settings

Precedence for Option Specifications

Host-Specific Features of the SAS system options control many aspects of your SAS session, including output destinations, the efficiency of program execution, and the attributes of SAS

SAS Language files and libraries.
Appendixes

Privacy Statement | Termsof Use = Copyright © SAS Institute Inc. All Rights Reserved
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“Defensive” Coding

Examples

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

TITLEL;
FOOTNOTEL;

- 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,;

Osas
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SAS Options for Macros

options mprint mlogic symbolgen:

O (€30 C
—®
mprint mlogic mautosource
Displays SAS Traces macro Specifies whether the
statements generated execution and to write autocall feature is
by macro execution ( the trace information to = available
— —W the SAS log
—\ / — —
mcompilenote symbolgen
lssues a NOTE to the Log messages about macro
log about completion variable references will be
of a macro displayed.

System Options for Macros

Osas
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System Options (Macros)

§Sas ‘ DOCUMENTATION

SAS® Help Center

SAS® 9.4 and SAS® Viya® 3.5 Programming Documentation SAS94/Viya3.5~ PDF Feedback @

Z WU oLaliviigyg almu walliy wunic

Macro Facility Macro Language Reference <
Macro Language Dictionary

AutoCall Macros

Automatic Macro Variables S ySte m O pt i O n S fo r M aC rOS b

DATA Step Call Routines for
Macros

DATA Step Functions for
Macros

System Options for Macros

Dictionary
CMDMAC Macro System Option

SQL Clauses for Macros IMPLMAC Macro System Option

Macro Statements MACRO Macro System Option

System Options for Macros MAUTOCOMPLOC Macro System Option
> Appendixes MAUTOLOCDISPLAY Macro System Option
Output and Graphics MAUTOLOCINDES Macro System Option
Operating Environments MAUTOSOURCE Macro System Option
MCOMPILE Macro System Option
MCOMPILENOTE Macro System Option
MCOVERAGE Macro System Option
- i MCOVERAGELOC= Macro System Option
g’:‘sspl(?:g; ?;I:eeats%g:\g)elrffzng) MERROR Macro System Option

MEXECNOTE Macro System Option

MEXECSIZE Macro System Option
MFILE Macro System Option

Macro Functions

Moving and Accessing SAS Files
In-Database Technologies
Metadata

Security
SAS Servers
SAS Data Quality

Privacy Statement | Termsof Use = Copyright © SAS Institute Inc. All Rights Reserved
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Using System Options
Handy Tip

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;

Osas



System Options (MPRINTNEST)

Ssas | DOCUMENTATION

SAS® Help Center

= SAS®94 and SAS® Viya® 3.5 Programming Documentation @SAS94/Viya35~™ PDF Feedback @

MFILE Macro System Macro Language Reference i
Option

MINDELIMITER= Macro v
System Option Detal l_S

MINOPERATOR Macro

System Option

MLOGIC M MPRINTNEST enables the macro nesting information to be written to the SAS log in the MPRINT output. The MPRINTNEST output has no effect on the
acro System

Option MPRINT output that is sent to an external file. For more information, see MFILE System Option.

MLOGICNEST Macro

System Option The setting of MPRINTNEST does not imply the setting of MPRINT. You must set both MPRINT and MPRINTNEST in order for output (with the nesting
MPRINT Macro System information) to be written to the SAS log.

Option

MPRINTNEST Macro
System Option

MBECHLL Maci Sysien Example: Using MPRINTNEST System Option
MREPLACE Macro System
Option The following example uses the MPRINT and MPRINTNEST options:

MSTORED Macro System
Option Dy | %macro outer;

MSYMTABMAX= Macro data _null_;
System Option %inner

MVARSIZE= Macro System
Option

SASAUTOS= Macro System .
Option %macro inner;

run;
%mend outer;

Privacy Statement | Termsof Use | Copyright © SAS Institute Inc. All Rights Reserved
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System Options

MLOGICNEST

Ssas ‘ DOCUMENTATION AlLSAS ~

SAS® Help Center

= SAS? 94 and SAS® Viya® 3.5 Programming Documentation SAS94/Viya35~™ Q PDF Feedback @ :
MEXECNOTE Macro Macro Language Reference < z ) (>
System Option

MEXECSIZE Macro System
Option

MFILE Macro System
Option
MINDELIMITER= Macro
System Option

MINOPERATOR Macro
System Option

MLOGIC Macro System
Option

MLOGICNEST Macro
System Option

MPRINT Macro System
Option

MPRINTNEST Macro
System Option
MRECALL Macro System
Option

MREPLACE Macro System
Option

MSTORED Macro System
Option

MSYMTABMAX= Macro
System Option

Copyright © SAS Institute Inc. All rights reserved.

Details

MLOGICNEST enables the macro nesting information to be written to the SAS log in the MLOGIC output.
The setting of MLOGICNEST does not affect the output of any currently executing macro.

The setting of MLOGICNEST does not imply the setting of MLOGIC. You must set both MLOGIC and MLOGICNEST in order for output (with nesting
information) to be written to the SAS log.

Example: Using MLOGICNEST System Option

The first example shows both the MLOGIC and MLOGICNEST options being set:

0y | %macro outer;
%put THIS IS OUTER;

%inner;
%mend outer;

%macro inner;

Privacy Statement | Termsof Use | Copyright © SAS Institute Inc. All Rights Reserved
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Using System Options

Handy Tip - When Nested Macros Are In the Code

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 mprinthest mlogicnest;

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

nomprintnest nomlogicnest;



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

- modity DO loops interactively

+ set breakpoints that interrupt an executing program

« observe the results at each step

SAS Help Center: Introduction to SAS Code Debugger

Osas
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The SAS Code Debugger

Ssas | DOCUMENTATION

SAS® Help Center

SAS® 9.4 and SAS® Viya® 3.5 Programming Documentation SAS94/Viya3.5~™ PDF Feedback @

LDOCUMENTAtIon TOr SAS™ ¥.4 ana
SAS® Viya® 3.5 SAS Code Debugging LR

What's New

o auame Introduction to SAS Code Debugger

Data Access

SAS Analytics 15.4 Debugging is the process of identifying and removing logic errors from a program. Unlike syntax errors, logic errors do not stop a program from running.
Base SAS Procedures Instead, logic errors cause the program to produce unexpected results.

DATA Step Programming
SAS Code Debugging To debug SAS code, typically, you insert PUT statements at selected places in the code, submit the code, and examine the values that are displayed in the

SAS log. This debugging process could cause you to spend considerable time and effort locating the problem.

v Getting Started with SAS Code
Debugger

Introduction to SAS Code SAS Code Debugger provides a user-friendly, graphical user interface that streamlines the debugging process by enabling you to perform the following
Debugger tasks:

Connect Your SAS Session to

SAS Code Debugger interactively monitor the execution of your PROC FCMP, PROC COMPILE, and PROC HPRISK code

Customizing the User .

Interface start, pause, and resume execution of your program

Controlling Program Execution execute statements one by one or in groups

Debugging a Sample Program ) )
) ) step into, step over, or step out of functions and methods
> Managing Breakpoints

> Working with Variables set breakpoints that interrupt an executing program

> Issuing Commands monitor the values of selected variables
(Preproduction)

Privacy Statement | Termsof Use | Copyright © SAS Institute Inc. All Rights Reserved
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Data Step Debugger in SAS Enterprise Guide

@ DATA Step Debugger

£ B e &

File  Edit View

Bl Open ltems

® o

& Start Page
[#] * Program

1! -Data cars_testdbug / ldebug;

2 set sashelp.cars;

3 format profit dollarl2.Z;
E} profit = msrp - invoice;

5 run;

@& * Program - SAS Enterprise Guide

e

Program Tools Help [%~ [ G-~

' Start Page

2 Run M

Code
lj -/Data cars testdbug;

H

£

[#] * Program x

Variable

Make

Model

Type
Origin
DriveTrain
MSEP
Invoice
EngineSize
Cylinders
Horsepower
MPG City
MPG Highway
Weight
Wheelbase
Length
profit
_ERROR_

Debug Console
UnpUlss SLeEpD,y
Stepped to line 4 column 2

Copyright © SAS Institute Inc. All rights reserved.

Value

Acura
RSX Type 5 2.
Sedan

Asia
Front
523,820
521,76l
2

4

200

24

31

2778
101

172

Watch

T T

B & o

@ XHhBI OO =

set sashelp.cars;

format profit dollarl2.2; e & Make & Model

profit = msrp - inveoice; 1 Acura

Acura
Acura
Acura
Acura
Acura
Acura

Audi

L = e - T * 5 B i S T & |

Audi

—
=]

Audi

sy
p—ry

Audi

—
Pa

Audi

—
)

Audi

—_
i

Audi

pary
(=]

Audi

—
=2}

Audi

—_
~l

Audi

-
co

Audi

—
w

Audi

]

Audi

ra
sy

Audi

MDX
RSX Type S 2dr

TSX 4dr

TL 4dr

35 RL 4dr

3.5 RL wiNavigation 4dr
MNSX coupe 2dr manual 5
A41.8T 4dr

A41.8T convertible 2dr
A4 3.0 4dr

A4 3.0 Quattro 4dr manual

A4 3.0 Quattro 4dr auto
AB 3.0 4dr
AG 3.0 Quattro 4dr
A4 3.0 convertible 2dr

A4 3.0 Quattro convertible 2dr

AG 2.7 Turbo Quattro 4dr
AB 4.2 Quattro 4dr
A8 L Quattro 4dr
54 Quattro 4dr

RS 6 4dr

‘Q Mo profile selected

suv

Sedan
Sedan
Sedan
Sedan
Sedan
Sports
Sedan
Sedan
Sedan
Sedan
Sedan
Sedan
Sedan
Sedan
Sedan
Sedan
Sedan
Sedan
Sedan

Sports

35} Ready

Asia
Asia
Asia
Asia
Asia
Asia
Asia
Europe
Europe

Europe

Europe

Europe

Europe

Europe

Europe

Europe

Europe

Europe

Europe
Europe

Europe

O

All
All

All

All
All
All
All

& Type & Origin & Drive
All

Front
Front
Front
Front
Front
Rear
Front

Front

Front

Front

Front

All




Data Step Debugger in SAS Studio 5.2

[ =]

SAS® Studio - Develop SAS Code a & |

Mew Options View [ Open [ElSave All

Ey Open Files « Start Page [#) *Progrem.sas x  +

=1 Save 3 nsaved - sensskslsl [Z] = [ Copyto My Snippets | <) = | #Debug Sep 3, 2019, 2:16:03 PM

Leg Results

DATA Step Debugger

ta=sashelp.class; 4 ™M The Print Procedure . -
Hame | Sex | Age | Height | Weight |

[z Data Set SASHELP. .. Alfred | M 14| 890 | 1125

Alice

B Continue M Stop | o} | @ %

(= data horsepower; P Filter 13 58.5 54.0
set sashelp.cars(where={cylinders eq 8)) nobs=numocbs;

format dollarsPerHorse dollarl?.2 runningfveragehorsepower 6.1; Variable
retain runninghorses;

by make;

Barbara 13 85.3 23.0

Caral 14 §92.8 102.5
Henry 14 §3.5 102.5

James 12 &7.3 23.0

numobs

Jane 12 52.8 a4.5

if n_eg 1 then
runningHorses=8; Make
else runninghorses=runninghorses+horsepower;
runningaveragehorsepower=runningHorses/ n_;
dollarsPerHorse=invoice/Horsepower;

Janet 15 §2.5 112.5

13 §2.5 84.0

(U I v T s T Wy Y Wy (A S

Jefiray

John 12 52.0 =25

[y
=

Model

=
S

14 94.3 20.0

Judy

[y
[

Louise 12 6.3 Tr.0

Type

Mary 15 G86.5 112.0

Philip
Raobart

] T2.0 150.0

Crigin 12| 848 | 1280

Ronald 15 §7.0 1332.0

Thomas 1 a7.5 85.0

DriveTrain

=
=
=
M
M
F
F
M
M
Joysz | F 11| 513 | 505
F
F
F
M
m
M
M
M

William 15 86.5 112.0

Console MERE

The DATA STEP debugger started successfully. )
Stopped at line 2 column 2 Invoice

El) Recover(1) | £ Submission(0) &

o oo o o o o o O

EngineSize

Osas
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SAS Viya
Debugging

Osas
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Tip1- Converting SAS 9 Code to SAS Viya Code

3 Recommendations tor 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

e 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

Osas



Tip 2 - PROC SORT Tip

Inherent order of data not maintained within the BY group

In CAS data is distributed across nodes

Example: Sort HMEQ sample data by REGION STATE
SAS 9 Output

Code Log Results

Obs BAD LOAN MORTDUE VALUE REASON JOB YOJ DEROG DELINQ CLAGE NINQ CLNO DEBTINC APPDATE CITY STATE DIVISION REGION
1 1 2200 90957 102600 Homelmp Mgr 7.0 2 6 122.900 1 22 . 12/17/19 minier llinois East North Central Midwest
2 0 5500 . 35402 Homelmp . : i . : . 35.2721 03/30/18 norwalk Connecticut New England Northeast
3 1 4500 118000 146870 Homelmp ProfExe 4.5 2 0 203.867 1 20 . 07/14/18 alexandercity Alabama East South Central South
- 1 2300 28192 40150 Homelmp Other 4.5 0 0 54.600 1 16 . 05/18/19 anchorage Alaska Pacific West
SAS Viya Output
Obs BAD LOAN MORTDUE VALUE REASON JOB YOJ DEROG DELINQ CLAGE NINQ CLNO DEBTINC APPDATE CITY STATE DIVISION REGION
0 14300 89984 121189 Homelmp Mgr 4.0 0 2 137.598 0 25 41.6133 01/27/17 marion Alabama East South Central South
2 0 10300 74624 96697 DebtCon Office 7.0 0 0 217.235 3 28 415113 07/21/19 westchester lllinois East North Central Midwest
3 1 2300 28192 40150 Homelmp Other 4.5 0 0 54.600 1 16 . 05/18/19 anchorage Alaska Pacific West
4 1 38000 106000 160000 DebtCon Other 24.0 0 6 240.467 0 33 . 07/28/18 danielson Connecticut New England Northeast

Osas
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Tip 2 - PROC Sort Tip

Inherent order of data not maintained within the BY group

Quick Solution - Sort using the variable that represents the original order of data.

In this example the data is ordered by branch number.

proc sort data=hmeq out=casuser.hmeg;

by region branchnum state; Log  Results
Obs BAD
data casuser.hmeq_first; L
set casuser.hmeq; 3 0
. 4 0

by region branchnum state ;

if first.region;

Obs BAD
run; =
2 0
3 0
4 0

Copyright © SAS Institute Inc. All rights reserve d.

Qutput Data (3)

LOAN MORTDUE

$16,400
$16,200
$16,500
$18,000

LOAN
$16,400
$16,200
$16,500
$18,000

$86,623
$88,143
$94,920
$55,169

MORTDUE

$86,623
$88,143
$94,920
$55,169

SAS 9 Output

VALUE
$124,048
$115,365
$118,156
$114,786

VALUE
$124,048
$115,365
$118,156
$114,786

REASON

DebtCon
DebtCon

Homelmp

REASON

DebtCon
DebtCon

Homelmp

STATE

Illinois

Connecticut

Alabama
Alaska

SAS Viya Output

STATE

IHlinois

Connecticut

Alabama
Alaska

REGION
Midwest

Northeast

REGION
Midwest

Northeast

BRANCHNUM
1

1241

2276

4547

BRANCHNUM
1

1241

2276

4547
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Tip 3 - Use System Options
SAS, SWAT, & Macro 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 */ options source2 source msglevel=i ;
/*Macro */ options mprint symbolgen mlogic mautosource mcompilenote=ALL;

Copyright © SAS Inst itute Inc . All rights reserved . \)



Tip 3 - Use Options for Debugging SWAT

nmiss = conn.simple.distinct(table = HomeEquity)

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

table.caslib
table.name

"CASUSER(student)" (string)

[simple.distinct]
= "HOMEEQUITY" (string)

Copyright © SAS Institute Inc. All rights reserve d.

swat.options.cas.trace_ui_actions =

True/False

* |Includes information about the
python/R functions that are part of the

package

[builtins.queryactionset]

_apptag
~messagelevel
actionset

[builtins.reflect

_apptag
~messagelevel

actionset

levels
showhidden

n e un 1

"UI" (string)
"error" (string)
"simple" (string)

"UI" (string)
"error" (string)
"simple" (string)
10 (int64)

true (boolean)

Osas



Tip 4 - Use the SAS Data Step Debugger

In SAS Studio and SAS Enterprise Guide

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

- modity DO loops interactively

+ set breakpoints that interrupt an executing program

« observe the results at each step

SAS Help Center: Using the DATA Step Debugger

Osas
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https://go.documentation.sas.com/doc/en/sasstudiocdc/v_048/webeditorcdc/webeditorug/n1hvj6m33v3pidn1f136i22e18br.htm

Tip 4 - Data Step Debugger in SAS Studio

SAS® Studio - Develop Code and Flows

New Options View [3 Open & Save All

By Tasks
e @ | T
ED
S QAR Tantn 1 MAuTaL

DATA Step Debugger

B> Start
1 ® Data casuser.cars_testdbug;
2 set sashelp.cars;
3 format profit dollari12.2; Variable
4 profit=msrp - invoice;
5 run; Make
Model
Type
Origin
DriveTrain
MSRP
Invoice
EngineSize
Console ‘a
Cylinders
The DATA STEP debugger started successfully.
Stopped at line 2 column 2 H
DEBUG> go; orsepower
The DATA STEP program has completed execution
MPG_City
MPG_Highway
®

Copyright © SAS Institute Inc. All rights reserved.

K«

[ StartPage [# * SAS Program.sas
2 Run ! & [ Copyto My Snippets
Code

1 ©® Data casuser.cars testdbug;

A
=2

Value Watch &

Volvo

XC70

Wagon

Europe

All

$35,145

$33,112

(%3]

208

20

27

[# *SAS Program 1.sas X

Log

C.Te

\'%

E SAS Studio compute context

¥ Debug Mar 20, 2024, 3:53:48 PM &
Output Data (1)
Columns: 160f 16 R + | O~ ¢
'Or.
& Make A Model
1 Acura MDX |
2 Acura RSX Type S 2dr
3 Acura TSX 4dr
- Acura TLAdr
5 Acura 3.5RL4dr
6 Acura 3.5 RL w/Navigation 4
7 Acura NSX coupe 2dr manu
8 Audi A4 1.8T 4dr
9 Audi A41.8T convertible 2¢
10 Audi A4 3.0 4dr
1 Audi A4 3.0 Quattro 4dr m:
19 A AA 20 Oinstrn Ade .

Recover {10) | 4% Submission (0) ¥

Osas



Tip 4 - Data Step Debugger in SAS Enterprise
Guide

@ * Program - SAS Enterprise Guide - [m] x
Fie Edit View Progam Tools Help (%0 @+ E @& £ W No profile selected
@ Project v » |®*Program x v
4 Run W BB »x 5 C [F] Viya2024018 ¥ :
3 Code Qutput Data (1) v
Al = Organize and share your w il-Data casuser.cars testdbug; > 7 Where | Gl Query Buitder 1 Tasis* :
k / work, 2 set sashelp.cars; :
v el format profit dellarl2.2; 2 & Moka & Modal & Type & Ongin & DaveTmin THMSRP 17 bvoxe @ Engne Sew (L) ) Cyindeen & Homepowar @ MPG (City) ) MEG (Highway) & We A
4 profit=msrp - invoice; ] Acura MDX Suv Asin Al $36945 8332337 as U] 285 17 pal
Create bty pioject 5 run; 2  Aura  3SRL4dr Sedan Asis  Front 43755 520014 a5 s 225 18 24
Open an existing project 3 Audb A1 BT convertible 2dr  Sedan  Europe  Front $35940 $32500 18 4 170 2 30
~ ) 4 Audb AB 30 4dr Sedan Europe Front 538640 533129 3 8 220 20 27
1o spocify whether 1o automatically add dems 10 3
pruject, change yout Project and Process Slows 5 Audi AB 2.7 Turbo Quettro 4dr  Sedan  Europe  All $42840 S38340 27 8 250 18 25
CRONS. 3 Audi RS 6 4dr Sports Europe  Front $34800 S76.417 42 3 450 15 2
7 Audi Ab 3.0 Avant Quettro Wagon Europe  All $20,840 S37060 3 8 220 18 Fo]
B PMN 7% d4de Sedan Europe  Ree $28405 S26.155 25 8 104 20 2
(# DATA Step Debugger = [ X |a0i aar Sedon Europs Reer $35495 532525 3 8 225 20 a0
F0CH comversbie 20 Sedan  Europs  Rear S24205 S0 3 8 225 19 8
£ m G e & 5
4L 4dr Sedan  Europs  Rear $73185  $66M30 a4 E 325 18 %
1| =Data casuser.cars_testdbug / Idebug; fo 3 convertible 3 O 2dr Sports  Europe  Rear S21 048 SATAM a 8 20 2 2
2 set sashelp.cars; — = tereury Custom 4dr Sedan  USA Frant 22100 $20451 a1 6 ' x 20
dollarl?. 2 .
3 £ °"';‘_“ profit dollarl2.z; Variable Value Watch |sobeu timtod aer  Scdan USA  Fromt S1245 29566 34 8 206 2 b3
rofit=msrp — invoice; e i
@ Ip 2 ] Make Acura O faxwva SN USA  Front $40905 S4357 40 8 220 @ 2
5 run; .
Model MDX ] Jevéle s dar Sedan  USA  Front 47955 S43A4) a6 8 275 1 26
SUV
Ty?e oy Ll ahoe LT SV USA All SA1465 $36287 53 8 295 " 1B
Origin Asia 1
- N - jvan LS 4dr hatch Sedan  USA Front $12585 S11802 18 4 103 8 K2}
DriveTrain All |
= .
MSRP $36, 945 0 Foeln $or Sedan  USA Front $21200 S20005 34 [ 180 21 32
Invoice $33,337 e LS 4dr Sedan  USA Front $25000 522931 3s & 200 20 30
EngineSize 3.5 [ [foo Sedan  USA All $26395 S23354 43 8 180 14 7
Cylinders & [1  |valanche 1500 Truch  USA All $36.100 $31689 53 3 205 2] B %
Horsepower 2865 O >
MPG_City 17 [l
. - .
MEG_Highway 23 I ’
Weight 24351 3 .
Wheelbase 106 | :
Length 189 [7 Jtus Information Run Time Submitted
profit 3 O
ERROR [: No submissions have been found
N_ 1 |
{et ¥ \
Debug Console gﬁ.
chbu-’; has started
DEBUG> step;
IStepped to line 4 column 2
> b2d

Sas
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Tip 5 - Model Studio Debugging Options

SAS Code Node and Open Source Code Node

e o

N - = — , Melodie Rush
S 4 Global (Logging \ Reset
- 1 General > | AWhats new ,
HH . )
Variable Name Region and Language Enable debug reporting
Accessibility Resolve macro variables . About )
B 4 Model Studio
General Add time information and headers Sign out
4 SAS Data Mining \ )
Advisor options
] Partition Data
Event-Based Sampling
B Node Configuration | guity. Loar
Rules
DEROG Logging A
»

Gsas
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Tip 5: Debugging in Model Studio Node Log

Right-click the node and select ‘Log’

= | SOROWL_HMEQ

Data Pipelines Pipeline Comparison Insights

< Advanced with Autotuning AutoML Advanced Nodes
£

Open Source

Data @ :

|
Add child node

Add parent node

'/_——-— Move

[ Open @u..; ] Delete

Vv v v

Open

E; M Rename...

Save as...

Run

Log
>

Copyright © SAS Institute Inc. All rights reserve d.

—2

Broken Open Source =

Run Pipeline |

—

(5 Python @or.:.

(5 Python Qr..;

R

Osas



Tip 5: Debugging in Model Studio Node Log

Click the first ‘Error’

Log for Node "Python Logistic"

1*1]

. A

37522 %macro dmcas_opensrccode /store source; from sklearn.linear_model import LogisticRegression |
37523

37524 # Get full data with inputs + partition indicator

37525 dm_input.insert(®, dm_partitionvar)

37526 fullX = dm_inputdf.loc[:, dm_input]

37527

37528 # Dummy encode class variables

37529 fullX_enc = pd.get_dummies(fullX, columns=dm_class_input, drop_first=True)

3753606

37531 # Create X (features/inputs); drop partition indicator

37532 X_enc = fullX_enc[fullX_enc[dm_partitionvar] == dm_partition_train_val]
37533 X enc = X enc.droon(dm bartitionvar. 1)

Download log

Close

Gsas
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Tip 5: Debugging in Model Studio Node Log

Scroll up to find the output returned by Python

Log for Node "Python Logistic"

O] L

&) Errors (2)| /\ Warnings (17) () Notes (499)

(X)) ERROR: Encountered error code 1 when executing PYTHON program.
(X ERROR: An error occurred while executing the node.

B

- R ——— -

"/opt/sas/viya/config/var/tmp/compsrv/default/709dfbld-bfe®-4ad6-b86e-9e875b720234/SAS_worklF570001E4EF_sasserver.demo.sas.com/bdf54
bdc-bd79-416a-bfed-46a9a74d0e87/dm_srcfile.txt", line 46

225 i ervertier.SASJavaExec lambda$handleProcessOutput$®
INFO: PROCESS OUTPUT >>> dm_model.fit(X_enc, y)

Jun 12, 2020 10:21:29 AM com.sas.analytics.datamining.servertier.SASJavaExec lambda$handleProcessOutput$e |
INFO: PROCESS OUTPUT >>> n

Jyn 12 2020 10-21:29 i iod ier.SASJavaExec lambda$handleProcessOutput$e
|INFO: PROCESS OUTPUT >>> IndentationError: unexpected indent

Jun 12, 2020 10:21:29 AM com.sas.analytics.datamining.servertier.SASJavaExec executeProcess
INFO: External process exit value 1.
NOTE: DATA statement used (Total process time):

S S ~ A~ S

Download log

’ Close ‘

Gsas
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Know Your Environment!
Use PROC SETINIT to get current SAS install information

Program  Line 34, Col 25

Copyright © SAS Institute Inc. All rights reserved.

& Prograrm - SAS Enterprise Guide
Eile Edit View Program
@ Open ltems v o

e O :
v

(«f Start Page

[#] * Program
Prompt Manager ~ =
[E +

Click Add to create a new
-1 prompt.
0=

E & o

=, Share- | ¥ Debug Local -

v Log

@ Errors (0] & Warnings (0} @ Motes (2] + t

O x

%, Mo profile selected

TJools  Help | [%- £~
Gf Start Page | [# * Program =
2 Run =

Code
lifproc setinit;
2i run;

Jo Search

Description Line Affected Code Log Line  Program Line
34 Expiration: 1SMRRZ025.
25! Grace Period: 0 days (ending 15MRRZ0Z5).
56! Warning Period: 34 days (ending 22APR2Z025).
537! System birthday: ZTMRRZ0Z4.
38! Operating System: WXE4 E .
253 Product expiration dates:
&0 —--—-Base SAS Software
elim2 The S&
c2
©3; —-——5RS/STAT
64! —---SnS5/GRLFPH
65 -—-3AS/ETS
66, ———SA3/FsP
€7, ———3Rn3/0OR
68! ———3ns/LF
€3 —-—-8AS/IML
T0i ———3ns/QC
71 ---S&5/SHLERE
72, -—--8AS/BSSIST
73! ---3R3/CONNECT
74; —-—-5RS/TOOLEIT
73{ —-——-8A8 IT Resource Management
76 —-—-3ns/EIS
v ox
jo.

Zoom: 100%

"
iz} Ready

0o Mo

Osas



Know Your Environment!
Use PROC PRODUCT_STATUS to get version information within SAS modules

& Program - SAS Enterprise Guide — ([ x
File  Edit View Program  Tools Help [* = o R =l O % Mo profile selected
g Oventems < x SR [EProgam x .
2 Run kel 7 *= o« Share~ ¥ Debug Local + :
x £ - H
= - ' Code v Log v
Start Page li-proc product =status;
g - J 5 _I - @Errurs(ﬁj Ji‘-.,‘|.I"|"arr1ir15;sI[II]EI @Nntes{l} I % -~
* Program r
Description Line  Affected Cod Log Line  Program
31 28 proc product status;
32 29 rum;
33
34! For Base SAS Software ...
35 Custom version information: 9.4 M7
36 Image version information: 9.04.01M7P080520
Prompt Manager v x 37 For SRS/STAT ...
38 Custom wversion information: 15.2
5 + 39 For SAS/GRAPH ...
40 Custom version information: 9.4 M7
Click Add to create a new 41! For SAS/ETS ...
éc:::n prompt. 42 Custom version information: 15.2
43! For SAS/FSP ...
44 Custom version information: 9.4 M7
= 45, For SAS/OR ...
0 Search v X
Refine Results MName Type Process Flow

Program  Line 2, Col 5 Foom: 100% -'E} Ready ' } Sas
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Where to learn
more

Resources

Osas
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Utilize Resources

SAS Communities, Blogs, Search Engines, and Generative Al

GSas | e

Community ¥ Learn ¥ Programming ¥ Analytics ¥ SAS Viya ¥ Administration ¥ Solutions ¥

SAS SUPPORT COMMUNITY

ERROR 180-322: Statement is not valid or it is used out of proper orc X & Q
Get SAS tips, share your knowledge, and find out about upcoming SAS-related events.

Search the community
Perspectives Images Videos News Shopping Books Maps Flights Fing

Get an Al-powered overview for this search? Generate

RECENT SOLUTIONS @ FEATURED ARTICLE FEATURED WEBINAR ”
SAS Communities
@ Input of a fixad width file where a single Calling Python package in Git from SAS Al and Machine Learning in A https://communities.sas.com » SAS-Programming » td-p
VAHADlS xiats Sieroes ho.. Intelligent Decisioning Viya®: A Detailed Use Case 1 ERROR 180-322: Statement is not valid or it is used out of ...

Mar 17,2015 — Re: ERROR 180-322: Statement is not valid or it is used out of proper order. ...
You are missing a semi-colon somewhere before the PROC SQL; ...

"ERROR 180-322: Statement is not valid or itis used out of ... =~ Oct 4, 2022

Macro executio: ERROR 180-322: Statement is not valid orit... Mar 11,2015

More results from communities.sas.com

Answered in SAS Programming

“n

@ Best Practices for Using Microsoft Azure with 0 @ o Hssuront

SAS®

Recently in the SAS Community Library:
@ClemensKnobloch reveals how to best manage large
Python scripts in SAS Intelligent Decisioning

Watch on der

& Proc mixed and Proc plm results interpretation

Stack Overflow

https://stackoverflow.com » questions » how-to-resolve-...

2 How to resolve ERROR 180-322: Statement is not valid or ...
Feb 10, 2020 — How to resolve ERROR 180-322: Statement is not valid or is used out of proper

order in SAS without restarting? __relativelv freauentlv due to

https://communities.sas.com
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https://communities.sas.com/

Utilize Resources

SAS Communities, Blogs, Search Engines, and Generative Al
AlLSAS v Q & F ::=:

All Topics ~ All Industries ~ Blog Directory Subscribe

Read our 2026 trends and predictions =

Featured Posts

Artificial Intelligence | Innovation

7 » Same toolbox, different tools: Understanding machine
: ':" ~ learning, computer vision and NLP in the public sector

g & Edie Moyers

Y Data Management | Innovation | Internet of Things

#» Enterprise Al agents: Requirements for reliable data
access

¢ Saurabh Mishra

Gsas
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https://blogs.sas.com/content/

Utilize Resources

SAS Communities, Blogs, Search Engines, and Generative Al

OSas | sueonr ass - Q @ B @

SAS Knowledge Knowledge v  Self-Help Resources Maintenance v  Contact Us ~

SAS Knowledge

Explore knowledge from SAS experts.

Search our collections

Access SAS Knowledge from our collections that offer a diverse range of technical self-help information.

Learn more about searching SAS Knowledge ©

Search SAS Notes Search SAS KB Articles

Explore the historic collection that includes hot fixes, downloads, This collection originated with the SAS Customer Service Portal in

sample programs, and usage and installation notes spanning back to 2023 and contains some highly viewed historic articles as well as new
10

SAS Knowledge | SAS Support

Copyright © SAS Institute Inc. All rights reserved.
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https://support.sas.com/en/knowledge-base.html

Utilize Resources

SAS Communities, Blogs, Search Engines, and Generative Al

v H Search SAS Proceedings X -

<« - C M 25 lexjansen.com/search/searchresults.php?q=debug#gsc.tab=08&gsc.q=debug&gsc.page=1

¢ Google Chrome isn't your default browser Set as default

m This searches SAS proceedings from SAS Global Forum, SUGI, SEUGI, MWSUG, NESUG, PharmaSugG,
PhUSE, PNWSUG, SESUG, SCSUG, WUSS, SCSUG and Views.
A maximum of 100 results will be returned (Google Custom Search limit).
SAS Paper Search

SAS:MWSUG debug X “

papers
SAS:NESUG papers About 6,360 results (0.52 seconds)

R:R/Pharma
presentations SUGI 25: How to Use the DATA Step Debugger
SAS:PharmaSUG support.sas.com » proceedings » proceedings » sugi25 > btu
papers = File Format: PDF/Adobe Acrobat
All SAS® programmers, no matter if they are beginners or experienced gurus, share the need to debug their
Cs:ﬁlsn f:;g::ssue programs. Many techniques have been.

SAS:PHUSE EU .
papers SAS® Debugging 101

- support.sas.com > resources > papers » proceedings16
SAS:PHUSE US s ~ File Format: PDF/Adobe Acrobat
PEpetS Lafler, Kirk Paul (2014); “Strategies and Techniques for Debugging SAS® Program Errors and Warnings,”

FDA/PHUSE CSS | Proceedings of the 2014. PharmaSUG Conference; Software ...
posters

SAS:PNWSUG What's Bugging You? Find Out with the Interactive SAS Code ...

PAPCES support.sas.com > resources > papers > proceedings20
SAS:SCSUG papers _ File Format: PDF/Adobe Acrobat

lexjansen.com

Copyright © SAS Institute Inc. All rights reserved.
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Utilize Resources

SAS Communities, Blogs, Search Engines, and Generative Al

U ser (©) ChatGPT
In your SAS code, the "WHERE "~ statement is filtering observations based on the variable “oxigin~,

\/\/ h y d | d | get Ze rO O bse rv at I O n S looking for those where it equals "usa". However, SAS is case-sensitive, so if the actual values in

the “oxrigin~ variable are not exactly "usa” in lowercase, no observations will match the condition,

p rl n ted | n t h e -FO [ l_OW | n g SAS COd e resulting in zero observations in the “cars_usa“ dataset.
data ca rs_usaqa, To troubleshoot this, you might want to check the actual values of the “origin" variable in the

t h l . “sashelp.cars” dataset. It's possible that the values are in a different case, such as "USA" or
S e S aS e p y C a rSI "Usa". If you want a case-insensitive comparison, you can use the "UPCASE () ° function to convert

11 — (« ”. both sides of the comparison to uppercase:
where origin="usa”:
. sas [*) Copy code

run;

Data cars _usa;

Set sashelp.cars;

prOC print datazcars_u Sa; Ru:f;ere upcase(origin) = "
run:

Proc print data=cars_usa;

Run;

§sas
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Utilize Resources
SAS Tech Support
Ssas ‘ SUPPORT ALLSAS Q & [F ::: a

»

SAS Technical SUDDOFt Knowledge ~ Maintenance ~ Support Services +  Contact Us ~

We are closely monitoring the evolving situation in the Middle East and recognize the seriousness of the events unfolding. Our primary focus is the safety and well-
being of our employees, customers and partners. Our global business continuity plans are in place and operating as designed. At this time, we do not anticipate any
interruption to our support or cloud services. As with any regional disruption, service stability remains contingent on potential impacts to local utilities and
telecommunications infrastructure, which we continue to monitor closely.

Technical Support

Get the help you need to resolve problems.

X

Access the SAS Customer Browse SAS Knowledge Technical Support Policies
Service Portal e

If vou've heen unable ta eolve a nroblem ar find Explore tips, hints, and solutions to known Find detailed information about our support E

SAS Technical Support | SAS Support GSsas
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https://support.sas.com/en/technical-support.html

Thank you for your time and attention!
Quick Tips for Debugging Code in SAS

e

Connect with me:
LinkedIn:

SAS

2
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https://www.linkedin.com/in/melodierush
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