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Macumba — BA
Debugging made easy — Overview \
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1. What is MACUMBA

* Short Overview of the Application
2. Special SAS Code Execution Modes

* Run (To/From) Line, Run Step

* Run in Template, Run As Macro
3. SAS DATA-Step Debugger

e  Qverview

e Compare with Interactive SAS Debugger
4. SAS MACRO Debugger
*  Overview

* Implementation
*  Outlook
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Macumba — BA
What is MACUMBA?

AM<>W

In-House developed SAS IDE
* “Pseudo’-Interactive code execution on Remote SAS Server

* Focus on development of SAS programs & macros

Fle Edit View SAS Office Run SG-Designer Help

° SAS COde editor ~lofx]

Command:[Erter Command ”U'B g [:!||@|. [ Wl e “ [ j|’va‘6v% MACUMBA
. . (&) BSP-Explorer | b lbraries | v 1 Variables |
* Syntax Highlight Flicel i o | N * =
E 25 PROC FORMAT; Variablo T
3 value $ sex 'M' = 'Male' 'F' = 'Female'; SAFDSID 0 =
4 picture _age 0-99 = '99 years'; SAFDSNAME
. =l APFMTLIB 5 | RUN; )
PY = DICTIONARY N :
odae Lompleton 515 mes T
y = Q) sas0ATA 7E|DATA class; &AFSTRZ
=) SASHELP E SET sashelp.class; 5FSPEDY
=) SASUSER 9 ATTRIB nane LABEL = "Parsons Name"; ASYSBUFFR
. . Il STPSAMP. 10 ATTRIB sex FORMAT = $ sex. LABEL = "Persons Sex"; 85YSCC o
 Data Set Viewer / Editor i e
=8 m.copy 12 ATTRIB height LABEL = "Persons Height"; 3SYSCMD
E ?;2;?&:’3523 13 ATTRIB weight LABEL = "Persons Weight"; SSYSDATE | ZIMAYIZ
15 Workplace 14 |RUN; BSYSDATES  [21MAY2012
. . . . . e SAS-Auto-Dirs 15 8SYSDAY Monday
* Sorting, Filterin tatistics & Qromas e
] [} y == [-4a sgsaj Personal home directory 2SYSDMG 0
-8 WORK Current 5AS working directory a1l _l_l o FrORR GRS
[#-4 PatDB Patient Database root directory [85YSENCODING latin]
. B RObjects owp | [ WORKCLASS (3] v e
* Display of Formats / Labels o o = e oy o
Persons | Persons Sex | Persons Age| Persons BSYSERR o
[4 & &H ‘ F ot | - Name. Height 3SYSERRORT...
1aifred M - Male 14 -14 years 89| = ||lesvsFire o
10 ATTRIB sex FORMAT = Al
" ATTRIE aqe FORVMAT = 2|sice F-Female  [13-13 years 565 SYSHOSTNAME bysas?
9 3[Barbara F-Female [13-13 years 653
; sSYSINDEX 2
12 ATTRIB height 4|carol F -Female |14 -14 years 6238 e = lu
13 ATTRIB weight S|Henry M - Male 14 -14 years 635
14 RUN; [ Jeme: M-Male 1212 years 57.3
Jane F-Female [12-12 years 598
NOTE: There were 19 cbservations read from t Janet F -Female |[16-15 years 625] 5 ‘
NOTE: Th |efirey M - Male 13-13 years 625 & = | MO
H e data set WORK.CLASS has 19 observa 0 Lo o= & —
NOTE: DATA statement used (Total process tim T i;:e 5 'Fe‘:"‘i‘e 1?'11 :ZZZ 51*3‘ Name [ pan [
resl tine 0.00 seconds 12| Jucty F-Femele [14-14 years 643
cpu time 0.01 seconds 13|Lovise F-Female  [12-12 years 56.3)
14|Mary F -Female [15-15 years 665 —
15|piip M- 72
— 16|Fober - 6435 = =
< | » - » Rl | »

E 14 lines of code executed successfullin 78ms Line: 6 Column: 1
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Macumba — BAYER
Special SAS Code Execution Modes 1 \

E
R

* PC-SAS provides two Execution Modes

Execute Selection (if code selected)

Execute All (if nothing selected)

* Uncomfortable when developing / debugging big programs

Execute from start to cursor position - scroll up / down
Execute from cursor position to program end - scroll down / up
ERROR when executing macro parts (%lF, %DO, %LOCAL, ...)
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Macumba — BA
Special SAS Code Execution Modes 2 R

% Run F3
* Run To Line | § Runtoline Ctrl+F3 | ‘
& Dun Fack Fa

* Execute all code from start of program to cursor line

* Run From Line
* Execute all code from cursor line to end of program

* Run Step ( select Part to Execute X|
* Execute current step what should be executed?
* %MACRO Definition (0) Abort

- DATA-or PROC-Step | FulFrogrem
(2) %MACRO mforestplot(...) Definition

 Global Command N
-Step
* Macro Call (4) %MACRO setListingParams(...) Call

(S) ODS Command
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Macumba — BA
Special SAS Code Execution Modes 3 R

* Runin Template
* Execute the code wrapped in the specified template
* Wrap a PROC PRINT into ODS RTF command

SAS Code

PROC PRINT DATA=sashelp.class;
RUN;

Executed Code

ODS RTF PATH="%SYSFUNC(pathname(WORK))"
file="_temp.rtf";

PROC PRINT DATA=sashelp.class;

RUN;

ODS RTF CLOSE;

\ 4

RUN ODS RTF
+

Template ODS_RTF

ODS RTF PATH="%SYSFUNC(pathname(WORK))"
file="_temp.rtf";

${CODE}

ODS RTF CLOSE;
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Macumba — BA
Special SAS Code Execution Modes 4 R

* Run As Macro

SAS Code SAS Log

%MACRO abc(param1=hello, param2=world, max=10); 1 %abc();
%LOCAL i; hello world (i=2)
%DO i=1 %TO &max.; hello world (i=4)

%IF %SYSFUNC(mod(&i., 2)) EQ O hello world (i=6)
%THEN %DO; hello world (i=8)
%PUT &param1. &param?2. (i=&i.); hello world (i=10)
%END;
%END;
%MEND;
Y%abc();

What if (for debugging) only the %DO loop should be executed?

SAS Code SAS Log

%D0O i=1 %TO &max.; S;ZOR: The %DO statement is not valid in open
%IF %SYSFUNC(mOd(&I, 2)) EQO ERROR: The %IF statement is not valid in open
%THEN %DO; code. _

o i i WARNING: Apparent symbolic reference PARAM1
HPUT &param1. &param2. (i=&i.); not resolved.
%END; X\é/?l;l::)l\ll\gijApparent symbolic reference PARAM2

%JEND; WARNING: Apparent symbolic reference | not

resolved.
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Macumba — BA
Special SAS Code Execution Modes 4

ER

IM<>m

* Run As Macro
 MACUMBA action ,Run As Macro*

= %MACRO abc (parami=hello, param2=world, max=10);
4 Run Fast to Line Ckrl+F4

%LOCAL i; I’ Run as Macro Ctrl+Shift+F3

%00 i=1 %T0 &max.; £ oun ac Ratch
%IF %SYSFUNC(mod(&i., 2)) EQ O
%THEHN %DO;

SPUT &parami. &param2.

h M & [-.:

(1=&1i.);

w oo -

10

12 |%MEHND;
12 |%abc();

Page 8 + PhUSE 2012 « October 2012 Bayer HealthCare



Macumba —
Special SAS Code Execution Modes 4

BAYER
R

Run As Macro

« MACUMBA action ,Run As Macro*
2 = %MACRO abc (paraml=hello, param2=world, max=10);

d

21 Nral

Select parameters to initialize

1

X|

[V parami
[V param2

[V max

Ihello

world

10

‘SFUNC (mod (

—
(W]

SAS Code

%MACRO __ MACUMBA RUN_AS MACRO;

%LOCAL param1 param2 max;
%LET param1 = hello;
%LET param2 = world;
%LET max = 10;
%DO i=1 %TO &max.;
%IF %SYSFUNC(mod(&i., 2)) EQ 0
%THEN %DO;
%PUT &param1. &param?2. (i=&i.);
%END;
%END;
%MEND _ MACUMBA_RUN_AS_MACRO;
%__MACUMBA _RUN_AS MACRO;
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Macumba — BA
Special SAS Code Execution Modes 5 R

* Resolve Code
 What SAS code is executed for:

SAS Code

%doStudyEvaluation(studyld=0815, projectld=4711);

 Execute:

OPTIONS MPRINT;
%doStudyEvaluation(studyld=0815, projectld=4711);
OPTIONS NOMPRINT;

* Check your log

SAS Log

1 OPTIONS MPRINT;

2 %doStudyEvaluation(studyld=0815, projectld=4711);

Will create study formats for 4711 / 0815!
MPRINT(DOSTUDYEVALUATION): PROC FORMAT;
MPRINT(DOSTUDYEVALUATION): PICTURE _age low-high ='99 Years';
NOTE: Format _AGE is already on the library.

NOTE: Format _AGE has been output.
MPRINT(DOSTUDYEVALUATION): RUN;

NOTE: PROCEDURE FORMAT used (Total process time):
real time 0.00 seconds
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Macumba — BA
Special SAS Code Execution Modes 5 R

* Resolve Code

* Execute:

SAS Code

FILENAME mprint "%SYSFUNC(pathname(WORK))/resolved.sas";
OPTIONS MPRINT MFILE;

%doStudyEvaluation(studyld=0815, projectld=4711);

OPTIONS NOMPRINT NOMFILE;

FILENAME mprint;

* Check resolved.sas in work directory

SAS Code (resolved.sas)

PROC FORMAT,
PICTURE _age low-high ='99 Years';
RUN;

DATA eval;

SET sashelp.class;
studyid = "0815";

projectld = "4711";

tableid = 1;

FORMAT age _age.;
RUN;

PROC PRINT DATA=eval;
RUN;

DATA eval;
SET sashelp.class;
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Macumba —

Special SAS Code Execution Modes 5 R

* Resolve Code

* Can this be done automatically?

¢ 9 YeS @ % Run As Batch

ag I | 7N Resolve

Ctrl+Shift+R

30 ¥ Debug
31 »doStudyEvaluation (studyId=0815, projectId=4711);

1 =|PROC FORMAT;

2 PICTURE _age low-high = 'S99 Years';
3 | RUN;

4 =) DATA eval;

5 SET sashelp.class;
(=] studyid = "08158";
T projectId = "4711";
8 tableid = 1;

9 FORMAT age _age.;
10 | RUH;

11 |PROC PRINT D&TA=ewval;
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Macumba — Debugging made easy

* That's It For ,Special Code Execution Modes

* Questions?

* Nextis “DATA-Step Debugger”

DEBUGGER SOURCE

7 DATA class / DEBUG;
8 set sashelp.class;
9 DO i=1 to 2;
11 END ;
12 RUN;

° ¥

[0 [ SN o B L T
o

()]

[ |

DATA class;

SET

END;
RUN;

sashelp.class;

PUT i= name=;

Name: Name
Yalue: alfred
Type: DATA
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Macumba — DATA-Step Debugger — BA
Overview - 1 E

R

* Interactive SAS DATA-Step Debugger
* Change Code (add / DEBUG parameter to DATA command)

SAS Code

DATA class / DEBUG; |
SET sashelp.class; =10o1x|
D O i= 1 to 2 File Yiew Tools Run Breakpoint Solutions Window Help
i 2 dosmansme o[ HBals0
PUT i= name=; COTEE—— o R
END; At::!meeLiblalies —— DATA STEP Source Level Debugge J
p St d at 1i 8 1 5
RUN; Do ot [t Z‘Z e 1
(2D Sasuser Y9 Library
.W rk ¥a  Library ? it k at line 10 column 9
Break at line 10 column 9

e Command Driven

« STEP, GO, BREAK, EXAMINE '

DO i=1 to 2;
i=

9
! 1
1
1

* Separate Window (No Syntax Highlight)

E
.
F B

7
" Results @] Explorer . Output .. | E] Log- (u.. | [ Editor ||m: DEBUG... MOt DEBUG.. |
NOTE: At right side. =) C:\Documents and Set! 4
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Macumba — DATA-Step Debugger — BAgER
Overview - 2 R

« MACUMBA DATA-Step Debugger
* Use & Button to start

* Shortcut / Mouse based

@MacuMBA v

e Similar to Eclipse / VBA ”’Huwm SR8 -~aal-[/s ¢ b~ e

@ BSP-Explorer .I b Lbraries | ] * Unnamed1.sas _ ~ | [ variables I

0120521 - ToscaProductiveServer - Data Step running oy [=] 3}

. T e 2| | % 1 = i
* In SAS Code Editor S| e o
3 SET sashelp.class; [Age 14 =
» G romLe > < I —— eight &
& orcnionary e s PUT i= name=; Name lfred
. . 5 END; Sex M
e Sal | Ie S ntaX I II hII ht & sAsDATA TR weight 1125
1= sAsHELP & || ERROR o
=) SASUSER T 1
=) sTPSAMP f [
: vﬁiﬁ;pv 8AFDSID o
5 Bookmarks (EAEDSHONE
'3 HDEBLNC1523 BAEE
& Workglace BAFSTR1
) SAS-Auto-Dirs 8AFSTRZ
& Formats 8FSPBDY
£ sgsaj Personal home directory 25YSBUFFR
{) WORK Current 5A5 working directory Al _'—I asvsCC 0
{4 PatDB Patient Database root directory e[
<k Robjects ] # WoRK.CLAsS (3| |y
wal Sex Age Height BSYSDATE  [21MAY1Z
Persons Sex | Persons Age|  Persons BSYSDATES  [21MAY2012
PN RSN Height asvSDAY  [Monday
Variable end is unknown _ﬂﬁmed M- Male 14 -14 years 69] T [8GYSDEVIC
OEBUGS STEP 1 2|sice F-Female [13-13 years 565 ~||fzsvsome 0
' 3[Barbara F-Female [13-13 years 653 el T
Stepped to line 3 column 2 4|carol F -Female 114 -14 years 628 Ad|
3 00 i¥1 to 2 5[Henry M-Male  [14-14 years 635
DEBUG> EXMINE _all_ [James M-Male  [12-12years 573 s Queue
Name = Alfred F-Female [12-12 years 538 %) Created Files
Sex = M F-Female [15-15 years 625 . .
bge = 14 M-Male  [13-13 years 625 L & = ‘ s m
Height = 65 = M - Male 12-12years 59| Name path ||
otaht = 112.5 F-Female [11-11 years 513 =
weight = 1= F-Female 14 -14 years 543
1= F -Female  [12-12 years 56.3
_ERROR_ = 0 =] F -Female  [15-15 years 665 &=
N M-Male 1616 years 72
= M-Male  [12-12 years 648

[ine: 8 Columni 1
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Macumba — DATA-Step Debugger — BA
Implementation 1 R

* LDEBUG parameter added to DATA Command (internally)

SAS Code

DATA class / LDEBUG; | 25| DATA class;
SET sashelp.class; 3 SET sashelp.class; |[Name: Name
DO i=1 to 2; [ < D= value: Alfred
PUT i= name=; e : Eun-PUT i= name=; Type: DATA
RUENND; 7 | RUM;

* Auto EXAMINE variable for Tool Tip Text
* Execute related SAS command in Background
* Move Debug line 2> JUMP
* Breakpoint Add / Delete (DELETE) BREAKPOINT <line>
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Macumba — DATA-Step Debugger — BA
Implementation 2 R

* [ssues in Implementation

1. Q.: How to Find DATA-Step End?
A1.: Search for line with RUN;

SAS Code

DATA tmp;
a=step +
run;
PUT a=;
RUN;

SAS Code

DATA tmp;
a = step + run;

PUTa=; RUN; |
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Macumba — DATA-Step Debugger — BA
Implementation 2 \

* Issues in Implementation

1. Q.: How to Find DATA-Step End?
A2.: <Semicolon> RUN <Semicolon> (ignore whitespaces)

DATA tmp;
SET sashelp.class;

/* gimple copy of sashelp.class*/ |
RUN;

A3.: <Semicolon> RUN <Semicolon> (ignore whitespaces and comments)

SAS Code
DATA tmp;

%¢alc_macro(p1=abc, p2=def)
RUN;
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Macumba — DATA-Step Debugger — BA
Implementation 2 R

* [ssues in Implementation

1. Q.: How to Find DATA-Step End?
What about the following code?

SAS Code SAS Code
DATA class; DATA NULL_;
SET sashelp.class; a=1;
DO i=1to 2; %PUT %STR(%);RUN;);
PUT i= name=; PUT a=;
END; RUN;

IPROC SORT DATA=class;
BY sex age name;
RUN;

A4.: Parse complete code, create code groups - use DATA group
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Macumba — Debugging made easy \

* That's It For , DATA-Step Debugger”

* Questions?

* Nextis “MACRO Debugger”
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Macumba — MACRO Debugger — BA
Overview 1 5

* How to debug a SAS macro normally?
* Use extra debugging code (%PUT, %ABORT, ...)
e Use SAS Options like SYMBOLGEN, MLOGIC, ...

* Use something like “Trial and Error” or “Good Guessing”

* How to debug a SAS macro with MACUMBA?
* Use the “SAS Macro Debugger” View

1 |%MACRO abc(parami=Hello, param23iorld, count=10);

%PUT Starting Macro &sysmacroname. - paraml=g
%LOCAL i res;

4 %D0 i=1 %TO &count.;

5 %PUT loop &i.;

6 %LET res = %8YSFUNC(mod(&i., 2));

- | I
(] 9 @ we go!;

10 %END;

11 %END;

12 %PUT Macro &sysmacroname. ended!;
15 |%MEHND;
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Macumba — MACRO Debugger —
Overview 2

BA
N

* SAS Macro Debugger
* Real interactive MACRO debugging e
* Step By Step Execution, Breakpoints, “Code |2 | o— ‘
J u m pi ng 7 g %PUT Will do &count. loops!; xﬂiNAME N
* Display and modification of local macro e | ==
variable values i =
 Execution of “external” SAS code within the | ! e —
Zjouput | [E]tog v
macro Bﬂaaws,fl@m
* Debugging of multiple macros at the same  [& o« 2 I
time Do
Kl
* e.g. one macro is calling another macro
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Page 2

& O %5 ©

[ Variables (|

Kl

Will do 5 loops!

Deing loop 1 sum=
Doing loop 2 sum=l
Doing loop 3 sum=3

Add
1 Variable Value &=
2 |%test|(count=5) &COUNT 5 N
&I 3
“sMACRO 10 N &5UM 3
1 test (count=10); =
5 &AFDSID 0
3 %PUT Will do &count. loops!; SAFDSNAME
4 QAFLIB —
5 %LOCAL i sum; &AFSTR1
6 &AFSTR2
7 %D0 i=1 %TO0 &count.; &FSPBDV
8 %PUT Doing loop &i. sum=&sum.; &5YSBUFFR.
o - | ISETE T [[|fsvsc 0
14 8SYSCHARWIDTH |1
- s 81=3 8SYSCMD
L . &SYSDATE 21JUL12
13 %PUT sum is &sum.!;
14 &SYSDATES 21JUL2012
15 — | [1&SYSDAY Saturday
16 |%MEND; L' &SYSDEVIC .
=jouput | [Z/log (3] >
PR=RNAE SR El
=l
€9 $test (count=5)

1ICare




Macumba — MACRO Debugger —

Implementation 1

BA
N

* [Implemented as own View
* Allows special invocations

* E.g. from another macro
or within a DATA-Step

* Similar usage as the DATA-Step Debugger
* Start debugging by invoking

* Double Click a line to set / remove a
Breakpoint

* Move the = to jump in the code
e Use ® or ® to continue code execution

* Abort the macro execution by =

| Overeies G
&0 % 5
1 Variable Value B
2 |%test{{count=5) SCOUNT 5 =
&1 3
= &SUM 3
é %MACRO test(count=10); —||/zaFpsD 0
3 %PUT Will do &count. loops!; SEEDSHAME
a RAFLIB e
5 %LOCAL i sum; SAFSTR1
6 RAFSTR2
7 %D0 i=1 %TO &count.; &FSPBDV
8 %PUT Doing loop &i. sum=&sum.; &SYSBUFFR
|- 9 &SYSCC 0
10 &SYSCHARWIDTH 1
11 %END; [E=3] 8SYSCMD
e WPUT sum io Beum.i; 3SYSDATE 20012
o aSYSDATES 2002012
15 —|||asYsDAY Saturday
16 |%MEND; ;I &SYSDEVIC l]
[Ejouput | [=Jtos @] S
4 M 6B # - B0
4 —
69 $test (count=5)
Will do 5 loops!
Doing loop 1 sum=
Doing loop 2 sum=1
Doing loop 3 sum=3
K]
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Macumba — MACRO Debugger —

Implementation 2

e Macro variables are resolved on “Mouse Over”
and can be edited in the “Variables” view

* The log is updated simultaneously on code
execution

D G|
&0 % 5
T Variable Value B
2 |%test{{count=5) BCOUNT
&1
&SUM 3
! %MACRO test(count=10); ~||lzaFos0
3 %PUT Will do &count. loops!; SATDNAME
a RAFLIB e
5 %LOCAL i sum; BAFSTR1
6 RAFSTR2
7 %D0 i=1 %TO0 &count.; &FSPBDV
8 %PUT Doing loop &i. sum=&sum.; &SYSBUFFR
= o | ISR N || |[esvscc
0 8SYSCHARWIDTH |1
1 %END; [E=3] 8SYSCMD
2 WPUT oum io Boum.t 8SYSDATE 20012
&SYSDATES 21JUL2012
—|||asyspay Saturday
SMEND; _I &SYSDEVIC l]
[Ejouput | [=Jtos @] v
PN e
4 —
69 test (count=5)
Will do 5 loops!
Doing loop 1 sum=
i sum=1
sum=3
K]

Page 25 « PhUSE 2012 « October 2012

Bayer HealthCare



Macumba — MACRO Debugger —
Outlook

BA
L

* Planned Features
* Modification of macro code while debugging fE—
* Automatically add sub macros to debugger | _ e ‘
when invoked from debugging macro I T == i
* Features available in the DATA-Step i g i ==
debugger (WATCH, BREAK ON, ...) - s
i; SMEND; ;I i:S.S;EA‘:IC e l]
[Ejouput | [=Jtos @] v
* Code Coverage Measurement P R A
- Search for code lines not invoked within ~ [E555%
validation process LT
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5 Thank you!

Science For A Better Life
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