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Debugging PL/SQL Code
_) DBMS OUTPUT

o Evgry developer, at one time or another, needs to debug '
code

= PL/SQL offers DBMS_OUTPUT.PUT_LINE.
= Messages can be up to 255 characters long;
=« Messages are buffered in user memory
= No history of messages

= Messages are not displayed until the current statement

completes
= Can be problematic for long-running jobs

= All message are created “equal”
= A severe error message is treated the same as an I am here” message

= DBMS_OUTPUT can be used to display messages in OC
Validation and Derivation procedures
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Debugging PL/SQL Code
OPA_TRACE

Oracle has developed the OPA_TRACE package which can:
= Be enabled or disabled

Write messages to the screen

Write messages to a table (OPA_DEBUG)

Write messages depending on severity of the message

Write messages to a file

Messages written to a table can be viewed (even from another session) the
instant they are inserted
= Autonomous transactions occur within the OPA_TRACE package

= COMMITS in this package are separate from COMMITS in the session which is invoking
the package

= No waiting for a process to finish before reviewing some of the results

OPA_TRACE can be used instead of DBMS_OUTPUT

By utilizing OPA_TRACE in error handling routines, procedures, and functions

and directing the output to an Oracle table, developers and support personnel
can identify errors across the user community, and uncover errors which may
have gone unnoticed
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9, Agenda

= Simple Example of OPA_TRACE in PL/SQL
= Review opa_debug table

= Review OPA TRACE's Procedures and
Functions

s OPA TRACE in a Derivation Procedure
= Getting Started with OPA_TRACE
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Example using OPA_TRACE
Jin PL/SQL Code

BEGIN
opa_trace.debugon;
opa_trace.tableon;
<some pl/sqgl code>
opa_trace.debugmsg(msgstring);
<some pl/sqgl code>

EXCEPTION
WHEN OTHERS THEN

opa_trace.debugmsg(sqglerrm, proc name)

Your PL/SQL code with
some debug statements

END; :
View the messages

created by OPA_TRACE
SELECT * FROM opa_debug WHERE sessionid = USERENV('SESSIONID’);
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Example using OPA_TRACE
in PL/SQL Code

October 2010

CERE RE Gued

1 = DECLARE
& w_clinical study id clinical studies.clinical study id3TYFE := 1;
3 v_study clinical studiesz.studysTEPE;
L) w_nsgstring YARCHARZ (Z55) ;
5| BEGIN
&
7 opa_trace.debugon;
g opa_trace. tahleon;
9
10|= SELECT study
11 IHTO w_study
12 FROM clinical studies
13 THEFE clinical study id = v_clinical study id:
14
15 v _nsgstring := 'the name of the study is ' || v_study:
16
17 opa_trace.debummsg(v_msgstring) ;
13| EXCEPTION
19 YHEH OTHERS THEH
20 opa_trace.debugmse | 'ANONTMOUS BLOCKE', 3QLEREHM):
21| EHD:
22| 4
v

[ Query Result x| [B=Statement Qukput *

t¢BEE

anonymous block completed
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Example using OPA_TRACE
in PL/SQL Code

>EBY A3 gu¢d a

24 SELECT *
25| FROM  opa debug
26 WHERE zeszionid = USERENY('szessionid')

AY

[ Statement Output [ Query Resule
f E] @E} @ SGL | Al Rows Fekched: §in 0,047 seconds

e 10§ e N0 § oesuG_tompf createn By SEssowm ) SEvERITY D B DEBUG.. i APPLICATION |§ LNITNAME MESSAGE_TEXT
1 917 0 20-5E2-10... THS_LOAD 16630304 820 (mill) OCL ANONYMOUS BLOCK ORA-01403: no data found

©2010 DBMS Consulting, Inc. Unauthorized Duplication is Strictly Prohibited Presented by: Bill Caulkins
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_) OPA DEBUG table

October 2010

¥ Oracle SQL Developer

File Edit

¥iew Mavigate Run VYersioning Tools Help

Go@ag 90 XEER O0-0- &-

+ @7

atnnnectiuns X [ X |_'| x

g OPA
=73 Tables (Filkered)

-fH APPLIED_RELEASES

- OPA_ACCOUNTS

- oPA_DEEUS

-l oPa_DEBUG_SESSIONS
-l OP&_DEF_EXCLUSION TAGS
- oP&_DEF_MODULE_E®rL
- oPa_DEF_MODULE_EXEC
- oPa_DEF_MODULE_PARS
- oP4_DEF_MODULE_RELS
- oPa_DEF_MODULE_SEC
- oPa_DEF_MODULE_SEC_IM
- oPa_DEF_PAR_DEPEMD
- oPa_DEF_PAR_GROUPS
- oA DEF PARAMETERS

IB@Ew fin
2] [3]system_opate~1 x  EHOPA_DEELG *
Columns | Data | Constraints |Grants | Statistics | Triggers | Flashback | Dependencies | Details | Partitions | Indexes | SqL
. f }?_,’ Eﬁ w Actions...
g cowumn_mame |[§ Data_TYRE [@ wuLaeie DaTa_DEFAULT ([{ coLumo |[§  comMENTs |
DEEUG_ID MUMEEE (10,0) Mo {rall) 1 (null)
LINE NGO NUMEEE.(5,0) Nao {rall) 2 (null)
DEBUG_TSMP TIMESTAME (9] Nao {rall) 3 (null)
CREATED EY VARCHARZ (30 EYTE] Mo {rall) 4 (null)
SESSIONID NUMEER. Nao {rall) 5 (null)
SEVERITY ID NUMEEE.(5,0) No {rall) & (null)
DEEUG_SESSION ID NUMBEE(10,0) Yes {rall) 7 (null)
AFPLICATION VARCHARZ (15 BYTE] Yes {rall) & (null)
UNITNANE VARCHARZ (500 BYTE) Yes {rall) 9 (null)
MESSAGE_TEXT VARCHARZ (2000 BYTE) Yes {rall) 10 (null)
i
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OPA_DEBUG table

October 2010

5

_Nc_)té e_spe;:iall_y ti1e_columns
SEVERITY_ID
UNITNAME

MESSAGE_TEXT
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- OPA_DEF_MODULE_EXCL SESSTONID — Mo
i OPA_DEF_MODULE_EXEC SEVERITY_ID IMEER (5, 0) o
e[ OPA_DEF_MODLLE PARS DEEUG SESSION ID NUMEEE (10,0 ¥
- OPa_DEF_MODULE_RELS — - (10,0) &3
+ T aPa DEF MODULE SEC APPLICATTON VARCHARZ (15 BYTE] Yes
E CP&_DEF_MODULE_SEC_IN UNITHAME WARCHARZ (500 EYTE] Tes
- OPA_DEF_PAR_DEPEND MESSAGE_TEXT TARCHARZ (2000 EYTE] Yes
- oPA_DEF_PAR_GROUPS

=-fH OPA DEF PARAMETERS

Presented by: Bill Caulkins

[rall)
[mall)
[rmll)
[rall)
[rall)
[rmall)

5 (null)
& (null)
T inuall)
8 (null)
9 (null)
10 (rmll)

AEH
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_) OPA TRACE PACKAGE

= Schema OPA owns package OPA_TRACE
s CONSTANTS

s PROCEDURES/FUNCTIONS

= Messages
= Message Destination
= Others

©2010 DBMS Consulting, Inc. Unauthorized Duplication is Strictly Prohibited
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_) OPA TRACE CONSTANTS

= The “debug level” constants provide a level of granularity to
differentiate the severity levels of messages

ALL_MESSAGES -0
FINEST — 300
FINER — 400

FINE — 500

CONFIG - 700
INFO — 800
DEBUG_LOW - 820
DEBUG_MEDIUM - 850
DEBUG_HIGH - 870
WARNING - 900
SEVERE - 1000

= These values can be placed in, and queried from, the
OPA_DEBUG table

= SELECT * FROM opa_debug where severity_id = <some value>;

©2010 DBMS Consulting, Inc. Unauthorized Duplication is Strictly Prohibited Presented by: Bill Caulkins 12
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J OPA_TRACE Messages

October 2010

= Procedure DebugMsg Overloaded versions
= pMessage
= pMessage, pSeverity
= pUnitName, pMessage
= pUnitName, pMessage, pSeverity
= pApplication, pUnitName, pMessage
= pApplication, pUnitName, pMessage, pSeverity

= Parameters

pMessage — content of message

pSeverity — relative severity — defaults to DEBUG_LOW
pUnitName — name of program/procedure
pApplication — name of application

©2010 DBMS Consulting, Inc. Unauthorized Duplication is Strictly Prohibited Presented by: Bill Caulkins
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9 OPA_TRACE Message Destination

Debug Messages are written to either:

= File
= PROCEDURE FileOn
= pDirectory, pFilename
= PROCEDURE FileOff
= FUNCTION Filing (returns Boolean)

= Table (opa_debug)
= PROCEDURE TableOn
= PROCEDURE TableOff
= FUNCTION Tabling

= Screen (set serveroutput on)
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J OPA_TRACE Other Parameters

= Procedure DebugOn

= No parameters
= pBufferSize (optional parameter)

BEGIN
opa_trace.debugon (1000000) ;
REM more code..

END;

= Procedure DebugOff

= Procedure SetSeverity
= pSeverity

= Sets severity — all messages that have a severity >= this value will be logged

= FUNCTION getSeverity

©2010 DBMS Consulting, Inc. Unauthorized Duplication is Strictly Prohibited Presented by: Bill Caulkins
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J OPA_TRACE - Other Parameters

= PROCEDURE setMultiLineOn

= No argument
= pLineLength

= PROCEDURE setMultiLineOff (default)
= FUNCTION Debugging (returns boolean)

= PROCEDURE registerDebugSession

= pAppSessionld
= Wil call tableOn and setMultiLineOn

= PROCEDURE PurgeDebugTable

= No arguments
= pForUser

= pForSession

= pBeforeDate

= PROCEDURE setDebugErrorMsgOn
= PROCEDURE setDebugErrorMsgOff
= FUNCTION getDebugErrorMsg
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~ OPA_TRACE in a
J Derivation Procedure

October 2010

= Example: Debug
being turned on in a

post-details FEEREEEREE
GRS

Fy
k.

Data GQuery

Iﬁ'&ﬁgﬁl%ﬁ%”ﬁ ?

'E_Fl Mavigator
‘ Farvorites
SHIC ocLa60
E-Acimin

E-Plan

rocedure

[F-Design
-k
SHDefinition
E-DChls
Dl

'E_EI Maintain Study Derivation Procedure (Study: /

Custom Code for Procedure D_AE

Custorn Code Location

* POST-DETAILS

-

AS_STUDY)

- alicdation Procs

(ZFDerivation Procs

i Procedures
] Gy Proced
[-Diata Extract View
E-Copy Groups
E-Test & Study
[F-Test Data Entry
[+-Test Mass Change
s for Study

Cicfimidine BPoemetc

_
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= prov Proces

opa.opa_trace. debugon;
opa.opa_trace.tableon;

opa.opa_trace debugmsg("Starting Post-Details. Patient Position Id is:
| Procedures recpdstd. patients_rec.patient_position_id);

;- Batch job Id

Presented by: Bill Caulkins
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October 2010

~ OPA_TRACE in a
J Derivation Procedure

= Now let's execute the
procedure in test
mode

Action Edit Mowe Clear

HP &SI 4>

Data Query Special

23 HE L FEE S

Help Window

'E_Fl Mavigator

t Favorites
=HOC ocL 480
- Acdmin

E-Plan

E-Design
E-Glik
SHDefinition
DO
E-Dils

E-Validation Procs

SHDerivation Procs
= pracedures
=2l prow Proces
=il procedures
e Gy Proced
-Data Extract Wiew
E-Copy Groups
E-Test a Study
[+-Test Data Entry
[E-Test Mazs Change
ZE| 54 for Study

Mofinition Bormetc

r--1<|m<m Study Derivation Procedure (Study,

STUDY 1)

Procedure Definitions

Sort
“Wersion Status  Order

Y

ainst TEST data. Run in debug made

Exec Context

OFF-LINE

FProcedure Mame

AS_STUDY

I
B

=D e
= i

-]

[ Exit l [Sa\re l [ Change Study ] [Q-Grps] [ Details l [ Sys ‘u'ars] [User ‘U'ars] [Custum Cude]

I
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OPA_TRACE In a

J Derivation Procedure

October 2010

= Messages in opa_debug table

-

4/ select * from opa_debug where debug tamp > sysdate - 1

AW

[ Query Result x
| 4 E, Eﬂ @ SGL | Al Rows Fetched: 8in 0,047 seconds

BUG 10 § LIN... DEEUG_TaMe

| crewte.. [{ sessiono § seie. |J oeeuc sesion 0 [ ae.[§ unn. [ esEace TET

—_—

§43
544
45
L
447
L]
49
50

o0 -1 O N B L2

023-5EP-10
023-5EP-10
023-5EP-10
023-5EP-10
023-5EP-10
023-5EP-10
0 23-5EP-10
0 23-5EP-10

10,
10,
10,
10,
10,
10,
10,
10,

39,
39,
39,
39,
39,
39,
3%,
3%,

44, .,
44, .,
44, .,
44, .,
44, .,
a4, .,
a4, .,
a4, .,

OP550FAPFS
OP5&0FAPFS
OP5&0FAPES
OP5&0FAPES
OP5&0FAPES
OP5&0FARES
OP5&0FARES
OP5&0FARES

18620394
18620394
18620394
18620394
18620394
18620394
18620394
18620394

g2
g2
g2
g20
g20
ga0
ga0
ga0

©2010 DBMS Consulting, Inc. Unauthorized Duplication is Strictly Prohibited

(mall) OCL
(mall) OCL
(ll) OCL
(mull) OCL
(mull) OCL
(mull) OCL
(ll) OCL
(ll) OCL

(nall) 3Starting Post-Details.

(null) * Mark Pat.APPLY 1 *

Patient Position Id is: 57103

fnull) * In Mark Pat.APPLY, calling ocl flex assessment.proces

fnull) * Mark Pat,RPPLY 2 *

(mull) Starting Post-Details.

fnull) * Mark Pat,RPPLT 1 *

Patient Pogition Id is: 57203

fnull) * In Mark Pat.APPLY, calling ocl flex assesament.proces

full) * Mark Pat,RPPLTY 2 *

Presented by: Bill Caulkins
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~ OPA_TRACE in a
J Derivation Procedure

= Demonstrate a
severe message

9

El

FH Mavigator
" Favorites

SHIC ool 460
(= 2A.cimin
E-Plan 'E_EI Maint
E-Design 7 I: Completed with 5 us - Batch joh Id
E-Glit Custarm Code Lacation .
SFDetinition * POST-DETAILS ']

E-DCls

opa.opa_trace.debugon;
- alidation Procs opa.apa_trace tablean;

ISFDerivation Procs opa.opa_trace.debugmsg(Statting Post-Details. Patient Position Id is: ']
pa.opa_ gmsg g
= Pracedures rxcpdstd patients_rec.patient_position_id);
TProv Procec
T Procedures if recpdstd. patients_rec.patient_position_id = 57103 then

opa.opa_trace. debugmsg{'0C,

Eary Proced 'D_AE Procedure’,
E-Data Extract View Patient is 57108 with artifical severity for dema’,
E-Copy Groups Dpa_’[race.severe);
E-Test a Study end if,

(+=Test Data Entry
[£-Test Mass Change

T s for Study
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OPA_TRACE in a
J Derivation Procedure

October 2010

Messages in opa_debug table

Note the Severity 1000

| 4| 'zelect * from opa_debug where debug tsup > sysdate - 1

. 4
[ Query Result x
B, 9 B sqL | allRows Fetched: 9in 0.047 secands
oeeuG_1o @ .. Jf oeBuc_TaMp [@ createp v |§ sessiowo (B severt. | oceeu. @ aeeir. B uwrmname  [§ mESsace_TExT
1 851 023-3EP-10 11.37... OP350PAFPPS 15630404 gz0 (rmll) OCL [rll) Starting Post-Details. Patient Position Id is: 57108
2 852 023-3EP-10 11.37... OPSS0PAFPS 15530404 1000 {rmll) OC D_AF Procedure Patient iz 37108 with artifical severity for demo
3 853 023-3EP-10 11.37... OP3$0PAPPE 15630404 820  (null) OCL {nall) * Mark Pat.APPLY 1 *
4 554 0 23-5EP-10 11.37... OPSS0PAPPS 15630404 20 [rull) OCL [rull) * In Mark Pat.APPLY, calling ocl_flex assessment.process]
5 11 023-3EP-10 11.37... OP3$0DPAPPE 18630404 820  (null) OCL {rmll) * Mark_Pat.APPLY 2 *
& 556 023-3EP-10 11.37... OP350PAFPPS 15630404 gz0 (rmll) OCL [rll) Starting Post-Details. Patient Position Id is: 57208
7 857 023-3EP-10 11.37... OP3$0PAPPS 15630404 20  (null) OCL {rmall) * Mark_Pat.APPLY 1 *
a 5558 023-3EP-10 11.37... OP350PATPPS 15630404 gz0 {rmull) OCL {mall) * In Mark_ Pat.APPLY, calling ocl_flex assessment.process]
El 8559 023-3EP-10 11.37... OP350PAFPPS 15630404 gz0 (rmll) OCL [rll) * Mark_Pat. APPLY 2 *

©2010 DBMS Consulting, Inc. Unauthorized Duplication is Strictly Prohibited
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~ OPA_TRACE in a
J Derivation Procedure

One last example

* Favorites

Set the severity [
Ievel to =HIC oL 460
‘warning’ fom

%rl.ll:aint:aiﬂ Study Derivation Procedure (Study, AS_STUDN) il el el e e el ele oo leel ¥ ] X

E-Design Custom Code for Procedure D_AE
-3l Custorn Code Location
SHDefinition * POST-DETAILS W

E-DCh=
E-DClz

opa.opa_trace. debugon;

- alickation Procs opa.opa_trace.tahlean;

CHDerivation Procs opa.opa_trace. setseverity(opa_trace.warning);
= procedures
= pray Proced  |OP3-0pa_trace.debugmsg(’Starting Post-Details. Patient Position Id is: ']
| Procedures rzcpdstd patients_rec.patient_pasition_id);
er Proced

-Diata Exdract View

if recpdstd. patients_rec.patient_position_id = 57103 then
opa.opa_trace. debugmsg("0OC',

©2010 DBMS Consulting, Inc. Unauthorized Duplication is Strictly Prohibited

E-Copy Groups
[F-Test a Study
[+=Test Data Ertry
[E-Test Mass Change
s, for Study

42 fimtio e B amsets

'D_AE Procedure’,

opa_trace. severe];

Back Save

Patient is 57108 with artifical severity for demo’,

Presented by: Bill Caulkins
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OPA_TRACE in a
J Derivation Procedure

Messages in opa_debug table
After severity was set to “warning”

|_41 select * from opa_debuy where debug tamp > sysdate - 1

5 d

D’Query Resulk *
| 5 E, EB % S0L | Al Fows Fetched: 1 in 0,062 seconds

pesuG D [ e o [f DBus_Tomp @ crewren by [ sessiono ([§ sevenrv o [§ oeus session o | aeeucation | unnave ] mEssace_TEXT
1 360 023-SEP-10 11.48.11.317000000 PH OPSSOPARPS 18630421 1000 (null) O D_AE Procedure Patient is 57108 with ar

The other messages are not written to the opa_debug table

©2010 DBMS Consulting, Inc. Unauthorized Duplication is Strictly Prohibited Presented by: Bill Caulkins 23
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_) Getting Started with OPA_TRACE

= Start now in development. Replace
DBMS_OUTPUT.PUT_LINE with
OPA_TRACE.DEBUGMSG.

= Benefit immediately by removing the 255 character limit

= Ability to write records to tables for viewing during processing
(from a different session).

= Develop standards for “"WHEN OTHERS"” clauses

= Record any error raised by any user in a table.

= Daily review of the table may help identify problems you didn't
know that you had

©2010 DBMS Consulting, Inc. Unauthorized Duplication is Strictly Prohibited Presented by: Bill Caulkins 24
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_) Getting Started with OPA_TRACE

= Establish standards regarding OPA_TRACE
=« Define severity levels
« Include package and procedure name for pUnitName argument
= Include data values in error messages (so that problems can be
replicated)
= Create your own PL/SQL “wrapper” package which can
= Enforce standards regarding messages and debugging
= Ensure severe errors are captured
= Protect you from changes to OPA_TRACE

= Advanced Ideas
= Provide the ability to turn on debug for a given user or session
= Provide the ability to “watch” for certain procedures and only turn on
debug for them

©2010 DBMS Consulting, Inc. Unauthorized Duplication is Strictly Prohibited Presented by: Bill Caulkins
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J Conclusions

= OPA_TRACE provides the functionality of DBMS_OUTPUT.

= OPA_TRACE ALSO provides the ability to write messages to an
Oracle table and get instantaneous information regarding long-
running processes

= Debugging in development is useful — but why stop there?

= Potential to leverage debugging in a production environment to
assist users in troubleshooting specific problems without capturing
“every thing from every user.”

= Potential to leverage debugging in a production environment to
record error messages from custom code for any user or any
process

©2010 DBMS Consulting, Inc. Unauthorized Duplication is Strictly Prohibited Presented by: Bill Caulkins
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J Question and Answers

Sunil G. Singh
singh@clinicalserver.com
+1-860-983-5848

Bill Caulkins
bill.caulkins@clinicalserver.com

+1-646-963-6101 x 707
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