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Introduction

• Sunil G. Singh of DBMS Consulting, Inc.
• Specialize in Oracle Pharmaceutical and E-

Business implementations and long-term 
support.

• Additional copies of presentation available p p
at Booths 19-20, as well as time for follow-
up questions.

Property of DBMS Consulting, Inc. Sunil G. Singh

p q



OCUG San Diego 2002: Mapping Procedures to RDBMS Components, Procedure Internals

Acknowledgements

• Thanks to the OCUG for this opportunity to 
speak.p

• Special thanks to Kay Wilson and Jane 
Kuczma of the OCUG-Validation andKuczma of the OCUG Validation and 
Derivation Procedures Focus Group for 
their nearly infinite patience and gracioustheir nearly infinite patience and gracious 
acceptance of this paper.

Property of DBMS Consulting, Inc. Sunil G. Singh



OCUG San Diego 2002: Mapping Procedures to RDBMS Components, Procedure Internals

Goals

• Explanation of how validation and 
derivation procedures are mapped into OC 
using a simple validation procedure from 
the OC QA Smoke Test

• Describe a method for mapping all parts of 
functionality to their database equivalents.

• Technical discussion, not a functional 
approach
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What are Validation and 
Derivation Procedures?

• Rules or “edit checks” for a study, usually 
for multivariate checks.

• In reality, each validation and derivation 
procedures is actually a PL/SQL package inprocedures is actually a PL/SQL package in 
the RXC_PD schema.

• These packages are executed individually or• These packages are executed individually or 
at Batch Validation time.
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Deriving the Existing Code for 
Validation Procedures

• Since all procedures are actually PL/SQL packages in the 
RDBMS, all of the code for complied procedures is in 
sys.source$, which is visible from DBA_SOURCE, 
ALL_SOURCE (if the account has all privileges on the PL/SQL 
package) and USER_SOURCE (as the user RXC_PD).

• The package name comes from the RXC.PROCEDURES table, 
from the PROCEDURE_ID and the PROCEDURE_VER_SN 
columns

• The conditions of the procedure are stored in the 
RXC.PROCEDURE_DETAILS

• The name of the package is 
RXC_PD.RXCPD_<PROCEDURE_ID>_<PROCEDURE_VE

Property of DBMS Consulting, Inc. Sunil G. Singh

R_SN>



OCUG San Diego 2002: Mapping Procedures to RDBMS Components, Procedure Internals

Deriving the Existing Code for 
Validation Procedures (2)

– Therefore, once the PROCEDURE_ID and the 
PROCEDURE_VER_SN columns are known, the 
package header can be drawn out of the RDBMS usingpackage header can be drawn out of the RDBMS using 
SQL*Plus:

• select clinical_study_id, study from clinical_studies where study = 
‘<study_name>';y_

• select name, procedure_id, procedure_ver_sn from procedures 
where clinical_study_id = 111 and name = 
‘<procedure’s_name>‘; 

t h ff f db k ff t t i 0 li i 255• set echo off feedback off termout on pagesize 0 linesize 255 
trimspool on

• spool /tmp/rxcpd_<procedure_id>_<procedure_ver_sn>_head.sql
• select substr(text 1 255) from dba source where name =

Property of DBMS Consulting, Inc. Sunil G. Singh

select substr(text,1,255) from dba_source where name  
'RXCPD_<procedure_id>_<procedure_ver_sn>' and owner = 
'RXC_PD' and type = 'PACKAGE' order by line;
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Deriving the Existing Code for 
Validation Procedures (3)

– Similarly, the the package body can be drawn out of the 
RDBMS using SQL*Plus:

• select clinical study id, study from clinical studies where study =select clinical_study_id, study from clinical_studies where study  
‘<study_name>';

• select name, procedure_id, procedure_ver_sn from procedures 
where clinical_study_id = 111 and name = 
‘< d ’ >‘‘<procedure’s_name>‘; 

• set echo off feedback off termout on pagesize 0 linesize 255 
trimspool on

• spool /tmp/rxcpd <procedure id> <procedure ver sn> body sqlspool /tmp/rxcpd_<procedure_id>_<procedure_ver_sn>_body.sql
• select substr(text,1,255) from dba_source where name = 

'RXCPD_<procedure_id>_<procedure_ver_sn>' and owner = 
'RXC_PD' and type = 'PACKAGE BODY' order by line;
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Analysis of the Package (1)
• Understanding the package header and package 

body of the Validation and Derivation procedure 
is the key tois the key to 
– Writing custom code for the package
– Debugging proceduresgg g p
– Performance tuning and tracing

• Examining package from main
• Open the rxcpdstd.patients_cur

– Rxcpdstd is the core package on which all procedures 
are based

Property of DBMS Consulting, Inc. Sunil G. Singh

are based.



OCUG San Diego 2002: Mapping Procedures to RDBMS Components, Procedure Internals

Property of DBMS Consulting, Inc. Sunil G. Singh



OCUG San Diego 2002: Mapping Procedures to RDBMS Components, Procedure Internals

Property of DBMS Consulting, Inc. Sunil G. Singh



OCUG San Diego 2002: Mapping Procedures to RDBMS Components, Procedure Internals

Property of DBMS Consulting, Inc. Sunil G. Singh



OCUG San Diego 2002: Mapping Procedures to RDBMS Components, Procedure Internals

Analysis of the Package (2)
– The patients_cur cursor defines all patients for which 

this validation/derivation procedure will run.  
• When there is a problem with batch validation not seeing aWhen there is a problem with batch validation not seeing a 

specific patient, run this cursor query, substituting values for 
the v_ variables.

– For each patient patient position id, the “D” cursor is p _p _p _ ,
opened.  This is the cursor which was defined in the 
package header which finds the corresponding 
responses for a patient.p p

• When there is a problem with a procedure that sees a patient, 
but not a specific response, run this cursor query, substituting 
the patient_position_id and the beginning and ending sequence 

Property of DBMS Consulting, Inc. Sunil G. Singh
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Analysis of the Package (3)
– For each response, the condition defined in the 

procedure details is evaluated.  If the response fails the 
condition thencondition, then 

• The procedure rxcpdstd.check_discrepancy is called which 
determines if there is already an existing discrepancy.

• If there is not an existing discrepancy, a new discrepancy is 
created via the insert_discrepancy private procedure, which in 
turn calls rxcpdstp.insert_discrepancy

• Rows are added to the validation_reported_values table with 
the rxcpdstd.insert_vrv package. 
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A Basic Mapping to the OC 
Interface (1)

The Procedure Name and Version is stored in the 
RXC.PROCEDURES table and is used in the naming of the 
RXC_PD.RXCPD_<PROCEDURE_ID>_<PROCEDURE_VER_
SN>
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A Basic Mapping to the OC 
Interface (2)

The details are stored in RXC.PROCEDURE_DETAILS and are 
the primary if condition for the nested cursor which evaluates 
responses.
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A Basic Mapping to the OC 
Interface (3)

The Procedure Question group’s alias is the associated to the 
nested cursor which retrieves responses as <alias>_cur.  The QG 
ID and the DCM_ID are used as the criteria against received_dcms 
to join with responses.  The Event Range are defined as the 
constants <alias>$begin seqnum and <alias>$end seqnum

Property of DBMS Consulting, Inc. Sunil G. Singh
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A Basic Mapping to the OC 
Interface (4)

The procedure variables are built into the nested cursor named 
<alias>_cur  which is in the package header for the responses.  
These names become the column aliases for the

Property of DBMS Consulting, Inc. Sunil G. Singh

These names become the column aliases for the 
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A Basic Mapping to the OC 
Interface (5)

The Procedure Details are inserted in the 
RXC_PD.RXCPD_<PROCEDURE_ID>_<PROCEDURE_VER_
SN> between all points designated by 
/*<custom code location>*/
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A Method for Expanding the 
Mapping

• From the existing queries and code for a simple 
procedure, changes can be individually.  The 
resulting package’s source can then be compared 
with this base package and the changes observed.

Addi ddi i l d il ill dd if di i i– Adding additional details will add extra if conditions in 
the nested <QG_alias> cursor

– Adding addition QGs will cause additional cursors toAdding addition QGs will cause additional cursors to 
be created that recursively nest within each other.  Be 
weary of Cartesian products in this scenario.
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Useful Techniques Made Possible 
by Having the Package Source

• Interactive calls from the RXC_PD schema 
directly to MAIN procedure for debugging and 
timing purposes The I TIMER parameter can betiming purposes.  The I_TIMER parameter can be 
set this way.

• A SQL script can be written around a call to thisA SQL script can be written around a call to this 
MAIN procedure which can turn on session level 
tracing and session level events.

• In a Development environment, this package can 
be customized and replaced, especially if trying to 
debug a problem with the procedure generation

Property of DBMS Consulting, Inc. Sunil G. Singh
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Developing a Function Library 
for Validation Procedures

• The package RXC.RXCPDSTD contains the common 
functions available to all validation/derivation procedures.  
A master list of pre-defined variables comes from thisA master list of pre defined variables comes from this 
package.

• In the same manner, it is possible for organisations to 
make their own standard package preferably in a custommake their own standard package, preferably in a custom 
schema.  This package can contain all of the reusable 
functions, procedures, cursors and variables that can called 
by all validation/derivation procedures After creating theby all validation/derivation procedures.  After creating the 
package, execute grants must be made to rxclin_read, 
rxclin_mod, and rxc_pd.  A public synonym can be 
optionally defined for ease of reference
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Q&A.

• Please come to Booth 19 and 20 with any 
additional questions, and also for:
– Additional copies of this presentation
– Free CD Cases
– More Brochures, posters and cards
– US Flag pin

• Presentation will also be on 
www.clinicalserver.com by end-of-week.
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