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Introducing Interactive Data Step Debugger: What you can do with SAS
Data Step Debugger (SAS® Enterprise Guide® 7.13)

Kevin Kim, Synteract, Inc.

ABSTRACT
Fall of 2016, the Interactive DATA step debugger has been released (SAS Enterprise Guide 7.13).

Debugging is the process of removing logic errors from a program. Unlike syntax errors, logic errors do
not stop a program from running. Instead, they cause the program to produce unexpected results.

While the SAS log can help you identify data errors, the DATA step debugger offers you an easier,
interactive way to identify logic errors, and sometimes data errors, in DATA steps. You want to have this
debugging tool.

INTRODUCTION

Imagine you completed a program but you got a different results than what you have expected... What do
you do? Well, starting investigation... aka, Debugging.

You will need to find logic errors in the program that caused the wrong results. This process sometimes
can take time.

With the DATA Step Debugger, you can find logic errors in the program (DATA step). You can watch the
variable values in a program change as the program runs. You can execute the program line by line, and
you can also set specific breakpoints in the program that stops the process, so that you can observe the
value you are watching. With every step, the watch window is updated with the latest values of the
variables in your step. When a variable changes value, it's colored red. If you want to the DATA step to
break processing when a certain variable changes value, check the Watch box for that variable.

By observing the results that are displayed, you can determine where the logic error lies. Because the
debugger is interactive, you can repeat the process of issuing commands and observing the results as
many times as needed in a single debugging session.

USING THE DATA STEP DEBUGGER IN SAS ENTERPRISE GUIDE

The new debugging environment, introduced in SAS Enterprise Guide 7.13, and these are added
features.

» The new DATA Step Debugger is a tool that enables you to find logic errors in a DATA step program.
With the DATA Step Debugger, you can watch the variable values in a program change as the program
runs. You can execute the program line by line, and you can also set specific breakpoints in the program.

* You can now transfer files from your local computer to a SAS server or from a SAS server to your local

computer by using the Copy Files task. The Copy Files task works in a similar way to an FTP application.
However, this task relies on the SAS protocols to complete the file transfers and does not require an FTP
server.

* You can upload your existing SAS 9.4 data to SAS Cloud Analytic Services (CAS) by using the new
Upload to CAS task.

« Starting with this release, the default graph format is PNG. Use the new Graph Format for Built-in Graph
Tasks option to set the default format for the graph tasks, such as Bar Chart, Line Chart, and Pie Chart.

* You can specify whether to continue executing a process flow if an error is encountered.

« Server file navigation now defaults to your Documents folder on Windows servers. In addition, the file
navigation now contains folder shortcuts.
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DEBUGGING

To activate the debugger, click the new "bug" toolbar icon in the program editor window.
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- DATA test;
set sashelp.heart (keep=deathcause sex height weight diastolic systolic cholesterol);
where not missing (deathcause);
if n egq 1 then patientid=1;
else patientid+l;
if cholestercl 1t 200 then tp=1;
else if cholesterol 1t 400 then tp=2;
else tp=3;
output;
if not missing(tp)
then doj;
tp=0;
output;
end;

RUN;

Once activated, it shows ‘green’ vertical bar on the left side of the DATA Step in the program editor.
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[ opara test;
set sashelp.heart (keep=deathcause sex height weight diastolic systolic cholesterol);
where not missing(deathcause);

if n eg 1 then patientid=1;

else patientid+l;

if cholesterol 1t 200 then tp=1;

else if cholestercl 1t 400 then tp=2;

else tp=3;

output;
if not missing(tp)
then do;

tp=0;

output;

end;

You can click the bug in the left "gutter” of the program editor to begin a debug session. (You can also

press F5 to debug the active DATA step.)
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EE’ i—DATA test;
-

set sashelp.heart (keep=deathcause sex height weight diastolic systolic cholesterol);
where not missing (deathcause);
if n eg 1 then patientid=1;
else ;atientid+l;
if cholestercl 1t 200 then tp=1;
else if cholesterol 1t 400 then tp=2;
else tp=3;
output;
if not missing(tp)
then do;
tp=0;
output;
end;
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It opens ‘DATA Step Debugger window.

Examine the screenshot below. You see the source window on top and the console window at the
bottom, plus a convenient "watch" window that shows much of the content in the program data vector
(PDV). That's all of the variables defined in the DATA step, plus automatic variables like N_ and
_ERROR_.
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FIDATA test;

set sashelp.heart (keep=deathcause sex height weight diastolic systolic cholesterol);

where not missing(deathcause);

if n_
else patientid+l;

n

eq 1 then patientid=1;

if cholesterol 1t 200 then tp=1;
else if cholesterol 1t 400 then tp=2;

else tp=3;
output;
if not missing(tp) DATA Step Debugger
then do;
tp=0; b PO e
output;
end; 1 | EDATA test / ldsbug;
RUN; E> set sashelp.heart (keep=deathcause sex height weight diastolil
3 where not missing(deathcause);
= PROC SQL; 4 if n_eqg 1 then patientid=l;
create table bigN as 5 else patientid+l;
select distinct tp, coun 6 if cholestereol 1t 200 then tp=1;
from test group by tp or 7 else if cholestersl 1t 400 then tp=2;
QUIT; a else tp=3;
k] output;
EDATA null ; 10 if not missing(tp)
set biEN; 11 then do;
call symput('N_TOT'||stx. 1z £p=0;
RUN; 13 output;
14 end;
EDATA null; 13 RUN; v

“percent;

call symput('pl
call symput('p2
call symput('p3

'.strip(p
'ostrip(p
', strip(p

Debug Console

Debug has started

call symput('p0',strip(p

=
N
5

o

Variable Value
DeathCause

Sex

Height

Weight
Diastolic
Systolic
Cholesterol
patientid 0
tp

_ERROR_ 0
N 1

Ooooooooonoo

As you step through the DATA step, the line pointer in the source window advances to show the next line
that will execute.

You can use keyboard shortcuts (F10), the toolbar, or type a command ("step") to execute that line and
advance.

if cholesterol 1t 200 then tp=1;
else if cholesterol 1t 400 then tp=2;

L

else tp=3;

output;

if not missing(tp)
then do;

[@ DATA Step Debugger

> B ¥ O @

tp=0;

output;

end;
RUN;

I PROC SQL;
create table bigN a|
select distinct tp,
from test group by
QUIT;
EIDATA _null ;
set bigN;
call symput ('N_TOT' |
RUN;

-IDATA null;

1 ! ODATA test / ldebug;

E:} set sashelp.heart (keep=deathcause sex height weight
3 where not missing(deathcause);

4 if n_ eq 1 then patientid=1;

5 else patientid+1;

3 if cholesterol 1t 200 then tp=1;

7 else if cholesterol 1t 400 then tp=2;
8 else tp=3;

9 output;

10 if not missing(tp)

11 then do;

12 tp=0;

13 output;

14 end;

15 RUN;

¥percent;

Debug Console

>ster| e

[ Variable

%

A

Value Watch

DeathCause
Sex

Height
Weight
Diastolic
Systolic
Cholester...
patientid 0
tp -
_ERROR_ 0
N 1

0 1 e o o o
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With every step, the watch window is updated with the latest values of the variables in your step. When a

variable changes value, it'
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s colored red.
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-IDATA test;

SE AL
else patientid+l;

set sashelp.heart (keep=deathcause sex height weight diastolic systolic cholesterol);
where not missing(deathcause);
eq 1 then patientid=1;

if cholesterol 1t 200 then tp=1;
else if cholesterol 1t 400 then tp=2;

elss tosd DATA Step Debugger
output;
if not missi t
if not missing(tp) > (=1 ® @
then do;
tp=0; 1 | A DATA test / ldebug; ~ & p
output; 2 set sashelp.heart (keep=deathcause sex height weight = =
end; 3 where not missing(deathcause); Variable Value Watch
RUN; E if n eq 1 then patientid=i1; DeathCause Other O
5 else patientid+l; Sex Female (|
Z/PROC SQL; 6 if cholesterol 1t 200 then tp=1; Height 62.5 O
create table bigN al 7! else if cholesterol 1t 400 then tp=2; Weight 140 O
select distinct tp, 8 else tp=3; Diastolic 78 O
from test group by S output; Systolic 124 O
QUIT; A 10 if not missing(tp) Cholesterol O
11 then doj patientid 0 O
K( EDATA _null ; 12 tp=0; tp O
t bigN; 5 :
se 1G] 13 output; ERROR 0 O
call symput ('N_TOT"| 14 end; ~ - 1 O
RUN; 15! RUN; —
&
EDATA null; s
*percent; Debug Console &
> ki
If you want to the DATA step to break processing when a certain variable changes value, check the

‘Watch’ box for that variable.
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E( =DATA test;

af..on .
else patientid+l;

set sashelp.heart (keep=deathcause sex height weight diastolic systolic cholesterol);
where not missing(deathcause);
eq 1 then patientid=1;

if cholesterol 1t 200 then tp=1;
else if cholesterol 1t 400 then tp=2;

else tp=3;

output;

if not missing(tp)
then do;

DATA Step Debugger

> o T O @

tp=0;

output;

end;
RUN;

= PROC SQL;
create table bigN a
select distinct tp,
from test group by
QUIT;

EDATA _null ;
set bigN;
call symput('N_TOT'|
RUN;

ik

EDATA null;

1 | IDATA test / ldebug;

2 set sashelp.heart (keep=deathcause sex height weight
3 where not missing(deathcause);

E if n eq 1 then patientid=1;

5 else patientid+l;

[ if cholesterol 1t 200 then tp=1;

T else if cholesterol 1t 400 then tp=2;
8 else tp=3;

S output;

10 if not missing(tp)

11 then do;

1.2 tp=0;

13 output;

14 end;

15 RUN;

“percent;

Debug Console

Variable Value Watch
DeathCause Other O
Sex Female O
Height 62.5 O
Weight 140 O
Diastolic 78 O
Systolic 124 O
Cholesterol . O
patientid 0 O
= . |
_ERROR_ 0 O
N 1 O

%

¥
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It stops processing when the ‘Watch’ variables change values.

PharmasUG2018 ~ -
{# Program 2] Log [ Output Data (5)
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ﬁ( -IDATA test;
set sashelp.heart (keep=deathcause sex height weight diastolic systolic cholesterol);
where not missing(deathcause);
if n eq 1 then patientid=1;
else patientid+l;
if cholesterol 1t 200 then tp=1;
else if cholesterol 1t 400 then tp=2;
el=eitp=3s DATA Step Debugger - [} X
output;
i£ e missiven) (3w (| @ @
tp=0; 1 | I DATA test / ldebug; A p
output; 2 set sashelp.heart (keep=deathcause sex height weight
end; 3 where not missing(deathcause); Variable Value WWatch
RUN; B 4 if n eq 1 then patientid=1; DeathCause Other O
5 else patientid+l; Sex Female O
=I/PROC SQL; E if cholesterol 1t 200 then tp=1; Height 62.5 |
create table bigN a 7 else if cholesterol 1t 400 then tp=2; Weight 140 O
select distinct tp, 8 else tp=3; Diastolic 78 [
from test group by S output; Systolic 124 [}
QUIT; 10 if not missing(tp) Cholesterol O
i A then do; patientid & |
fic =pata null ; 12 £p=0; ﬁ = 5
set bigN; 13 output; ERROR 0 O
call symput('N_TOT'| 14 end; _N = 3 0
RUN; 15 RUN; ==
FEDATA null; <
E “percent; Debug Console &
> £

Here's another example of debugging a different DATA step program. This program uses a BY statement
and FIRST.variable logic, and you can see the additional automatic variables (FIRST.tp and LAST.tp and
FIRST.patientid and LAST .patientid) that the debugger is tracking. | also used END=eof on the SET
statement; that adds the eof "flag" variable into the mix during run time.

Note: Debugging will start with the server in its current state. Make sure to run any dependent code prior
to debugging your DATA step, if necessary
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) Program* [Z] Log
[ Save + B Run ~ 11 Stop | Selected Server: Local (Connected) + % | Analyze Program ~ | Export + Send To » Create - | Changes gl Commit 49 History o
! i

i‘ EIDATA test2; DATA Step Debugger - a X
SET testl END=eof;
by tp patientid; > (@ @
length rep $3;
if first.tp 1! EDATA test2 / ldebug; p
then rep='Yes'; 2 SET testl END=eof; =
run; 3 by tp patientid; Vanable Value Watch
T 1 4 length rep $3; eof 0 O
[E/PROC SQL; B if first.tp DeathCause Other Ed
create table bigN as 13 then rep='Yes'; Sex Female O
select distinct tp, couj 7! run; Height 62.5 (|
from test group by tp oj Weight 140 O
QUIT; 9 Diastolic 78 |
" Systolic 124 O
M EDATA null ; Cholesterol 3 O
SET bigN; patientid 1 O
call symput ('N_TOT'| |sty tp 0 O
BUN;, B FIRST.tp 1 O
K’i FIDATA null; Debug Console &‘ 2 g
*percent; . Debug has started LAST-Patientid 1 d
call symput('pl',strip(d - o step; = m|
call symput('p2°, str:i.p (Bstepped to line 5 column 2 E§ROR 0 |
call symput('p3',strip(g - —
call symput('p0',strip(g B |
RUN; 2 #
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KEEP

DEBUGGING

you can perform standard debugging operations by clicking buttons or pressing keyboard shortcuts. For
example, you can step line-by-line through your code (F10), set breakpoints (F9), clear all breakpoints
(Shift+F9), inspect variable values, and continue execution (F5).

You can also enter debugging commands in the Debug Console window.

The DATA step debugger allows you to set breakpoints that trigger on specific conditions. For example,
"b 9 when cholesterol > 400" will break on Line 9 when the value of cholesterol exceeds 400.

else patientiari;

if cholesterol 1t 200 then tp=1;
else if cholesterol 1t 400 then tp=2;

| N—

else tp=3; DATA Step Debugger - o 2
output;
if not missing(tp) > & O @
then do;
tp=0; 1 | ©DATA test / ldebug; p
output; 2 set sashelp.heart (keep=deathcause sex height weight di
end; 3 where not missing(deathcause); Variable Value Watch
RUN; 4 if n_ eq 1 then patientid=1; DeathCause Other O
5 else patientid+1; Sex Female (]
= PROC SQL; E if cholesterol 1t 200 then tp=1; Height 62.5 ]
create table bigN as 7 else if cholesterol 1t 400 then tp=2; Weight 140 O
select distinct tp, coy 8 else tp=3; Diastolic 78 (]
from test group by tp S output; Systolic 124 O
QuUIT; 10 if not missing(tp) Cholester.. (]
11 then do; patientid 1 O
£ EDATA _null ; 12 tp=0; tp = [m]
set bigN; 13 output; _ERROR_ 0 ]
call symput ('N_TOT'||sq 14 end; N 1 O
RUN; 15 RUN; S
{ [EDATA null; Debug Console 3&
*percent; -
= Stepped to line 6 column S
>b 9 when cholesterxol > 400 P 3
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Ea Program  [Z] Log
[Ed Save + B Run ~ [ Stop | Selected Server: Local (Connected) ~ % | Analyze Program ~ | Export ~ Send To + Create - | Changes g Commit 49 History |
i =paTa test;
set sashelp.heart (keep=deathcause sex height weight diastolic systolic cholesterol);
where not missing(deathcause);
if n_ eq 1 then patientid=1;
else patientid+l;
if cholesterol 1t 200 { DATA Step Debugger
else if cholesterol 1t
clee tp=3; RS
output;
if not missing(tp) 1 | IDATA test / ldebug; p
then do; 2 set sashelp.heart(keep=deathcause sex height weight
tp=0; 3 where not missing(deathcause); Variable Value Watch
output; 4 if n_eq 1 then patientid=1; DeathCause | Coronary H. []
end; 5 else patientid+1; Sex Male O
RUN; 13 if cholesterol 1t 200 then tp=1; Height €7.5 O
M 7 else if cholesterol 1t 400 then tp=2; Weight 205 |
= PROC SQL; 8 else tp=3; Diastolic 92 (]
create table bigN as @E output; Systolic 154 O
select distinct tp, coy 10 if not missing(tp) A Cholesterol 534 O
from test group by tp 1 then do; patientid 254 O
QUIT; 12 tp:O:t- tp 3 O
ERREERE _ERROR_ 0 O
Wk ©paTa null ; 14 end; N 254 O
set bigN; 15 RUN; ——
call symput('N_TOT'||s
BUN; Debug Console %@
EIDATA null; DEBUG> b 9 when chole?terol > 400; A
e E SR Breakpoint 1 set at line 9
= il DEBUG> go;
Break at line 9 column 5
> S
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"b 9 after 100" will break on Line 9 after 100 loops through the DATA step. You can set and clear line-
specific breakpoints by clicking in the "gutter” (that left-hand margin next to the line numbers).
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x

Eﬂ Program
Save v b

Run ~

| Stop | Selected Server: Local (Connected) ~ % | Analyze Program ~ | Export + Send To ~ Create - | Changes g% Commit 49 History |

i opara test;

set sashelp.heart (keep=deathcause sex height weight diastolic systolic cholesterol);
where not missing(deathcause);
if n_ eq 1 then patientid=1;
else patientid+l;
if cholesterol 1t 200 then tp=1;
else if cholesterol 1t 400 then tp=2;
else tp=3;
output; DATA Step Debugger
if not missing(tp)
then do; » ] kT 0 @
tp=0; T —
SR FDATA test / ldebug; ) ) p
R 2 set sashelp.heart (keep=deathcause sex height weight
RUN: ’ 3 where not missing(deathcause); Variable Value Watch
— 4 if n_eq 1 then patientid=l1; DeathCause Cerebral V.. []
i id+1; ™
EPROG SOL; 2 ?lse patientid+l; B Se).( Ee_..fle O
create table bigN as ; if ch?lesterol 1t 200 then tp=1; y Hez‘.ght 55.45 O
select distinct tp, coy . eise 1f_§holesterol 1t 400 then tp=2; wélght . 171 O
from test group by tp elae tpmdy Diastolic S0 O
i oF output; systolic 170 O
] 10 if not missing(tp) Cholesterol 246 O
K( EDATA _null ; 12 then doi patientid 454 O
set bigN; E: tp=0; vl ite 2 O
call symput('N_TOT'||sy* _ERROR_ 0 O
RUN; Debug Console & LN 454 O
. DEBUG> b 9 after 100; A
= DA 11; ; i .
TA*:xu £ = Breakpoint 2 replaced at line 9
PoEeSRE: DEBUG> go;
[Break at line 9 column 5
> ki3
I n H H
The "list _all_" command reveals the details about your open data sets and files.
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.12‘4 Program  [Z] Log
[f save + B Run + [ Stop | Selected Server: Local (Connected) + % | Analyze Program ~ | Export + Send To ~ Create + | Changes gl Commit 49 History | =
z
i‘ EIDATA test; DATA Step Debugger - a X
set sashelp.heart (keepq
where not missing(death
: iell> m R @ e
if n_eq 1 then patien
else patientid+l; 1 | IDATA test / ldebug; P
if cholesterol 1t 200 2 set sashelp.heart (keep=deathcause sex height weight
else if cholesterol 1t 3 where not missing(deathcause); Variable Value Watch
else tp=3; 4 if n eq 1 then patientid=1; DeathCause Cerebral V.. []
output; 5 else patientid+1; Sex Female [
if not missing(tp) 3 if cholesterol 1t 200 then tp=1; Height 62.25 O
then do; 7 else if cholesterol 1t 400 then tp=2; Weight 171 [T
tp=0; 8 else tp=3; Diastolic 90 O
outputy El output; systolic 170 O
end; 10 if not missing(tp) Cholesterol 246 =
RUN; 3 11 then doj patientid 454 O
—— 12 tp=0; tp 2 O
3] ; ) ERROR 0 O
create table bigN as - =
Debug Console & N 454 |

select distinct tp, coy

from test group by tp
QUIT; b
W =para null ;

set bigN;

call symput ('N_TOT'| |sY
RUN;

EDATA null;
“*percent;

DEBUG> list _all ; /
Breakpoint 2 at line S
INo watchpoints set
INPUT Data Sets :
SASHELP.HEART, Engine =V9,
Number of Variables = 17,
Number of Observations = 5209

Name

_|OUTPUT Data Sets

Name = WORK.TEST, Engine = V9,
Number of Variables = 9
FILES :
Logical name = LOG
Column = 1. Line = 20. ILL = 41
> ¥
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You can press the icon #£ to the right of the command line for a listing of the supported commands and their
respective syntax.

A DATA Step Debugger - o X
99

> & N O @

1 | ©DATA test / ldebug; je)
2 i SET sashelp.heart (keep=deathcause sex height v | “—— — —
3 i where not missing(deathcause); ‘ Variable Value Watch

4 if n_eq 1 then patientid=1; DeathCause Cerebral Vasc.. []]

S else patientid+l; Sex Male |

| Height 69.75 O

Commands : Weight 144 O
" - Diastolic 82 O

GO <line-number | labesl> | " — =
Systolic 132 O

JUMP line-number | label Cholesterol 0
STEP <n> ‘patientid 354 il
) tp 1 O

CALC expression | ==
_ERROR_ 0 O

DESCRIBE variable(s) | _ALL [ N 354 O

EXAMINE variable-1 <format-1> <...variable-n <format-n>>
SET variable=expression

BREAK location <AFTER count> <WHEN expression> <DO group >
DELETE EBREAK locaticn

DELETE WATCH variable(s) | _ALL_

LIST _‘AL—L_ | BREAK | DATASETS | FILES | INFILES | WATCH
WATCH variable(s)

QUIT

> ‘;@‘U

The DATA step debugger in SAS Enterprise Guide supports almost all the same commands supported by
the DATA step debugger in Base SAS. See the chapter, “Dictionary of DATA Step Debugger Commands”
in Base SAS® 9.4 Utilities: Reference (SAS Institute Inc. 2013a), for a list of Commands
(http://support.sas.com/documentation/cdl/en/lebaseutilref/64791/HTML/default/viewer.htm#nlulcr5494fc
5onlgglcdzufez76.htm).

CONCLUSION

DATA Step Debugger is a tool that enables you to find logic errors in a DATA step program. With the
DATA Step Debugger, you can watch the variable values in a program change as the program runs.
You can execute the program line by line, and you can also set specific breakpoints in the program.

One important limitation currently it has is that this tool is for debugging DATA step code. It can't be used
to debug PROC SQL or PROC IML or SAS macro programs. It is expected that Debugging for PROC
step or macro programs will be added in the future releases.
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