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Introduction



About O2Works 

O2Works is one of the leading Oracle application service providers offering the 
most experienced teams of functional and technical consultants in the industry. Our 
hands-on resources average 24+ years of experience focused exclusively on 
implementing, upgrading, integrating, and extending Oracle’s EBS and Fusion 
cloud applications. 

Presentations, White Papers, and other information shared at: https://o2works.com/knowledge-works/



APIs and XML



External Tables
vs.

SQL Loader



External Tables vs. SQL Loader

• Create External Table

• Collect Data (csv/txt files

• Execute SQL to read data from 
table

External TableSQL Loader

• Collect Data (csv/txt files)

• Create Staging Table

• Create Load Control File

• Run SQL Loader program to 
load file into table

• Review logs to verify success



External Tables vs SQL Loader

CREATE TABLE xxtst.xxoaug_test_ext_tbl(
id                        VARCHAR2(200),
name                      VARCHAR2(200),
account_number            VARCHAR2(200)
)
ORGANIZATION external
   (TYPE oracle_loader
    default directory XXTST_AR_CNV_DIR
    access parameters (records delimited by '\r\n'
                       characterset we8mswin1252
                       nologfile
                       skip 1
                       fields terminated by '|'
                       optionally enclosed by '"'
                       missing field values are null
                       )
                       location ('oaug_test_file.csv')
                       )
reject limit 0;



External Table
• Use DBA_DIRECTORIES for determining file location
• File resides on Database Server
• Logfiles are produced when read errors occur

External Tables vs SQL Loader



Execution Modes
Validate/Commit



Execution Modes 

• Allows for the capture of what ‘would have occurred’ before committing to 
the Application Instance

• Prevents the need for repetitive and time-consuming database refreshes to 
re-load data when issues occur in Testing

Autonomous Transactions



Autonomous Transaction

PROCEDURE update_stg_ids(p_update_stg_rec       xxoaug_test_stg_tbl%ROWTYPE) IS
    PRAGMA AUTONOMOUS_TRANSACTION;
  BEGIN
     UPDATE xxoaug_test_stg_tbl(
            SET load_status                     = p_update_stg_rec.load_status,
                    cust_account_id            = p_update_stg_rec.cust_account_id     
      WHERE id = p_update_stg.id;

      COMMIT;
  END;



XML Process Wrapping



• BI Publisher is more than just a reprint tool.
• Can be used to ‘wrap’ entire processes, putting all functionality 

into one tidy ‘package’ of code
– Before and after report triggers
– Process Exception reporting
– Notifications thru bursting

Process Wrapping



Overall Flow of Transaction Processing
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Process Wrapping

Smaller Code Signature/Maintenance

• No longer need separate concurrent 
processes and executables

• Concurrent Programs Setup uses 
XDODTEXE executable to run



Benefits of XML Processing for Transaction Loads
• Before Report Triggers to call Oracle APIs to load data into staging.
• Autonomous writes to staging/logging allows for reporting of results back 

to the user.
• Multi-threaded processing supported with the use of control procedures in 

the function call.
• Post Process response files can be accommodated thru BI Publisher 

Bursting
• Exception notification can also be handled thru Bursting

Process Wrapping 



Tips and Considerations
DON’T
• Create new concurrent program executables for every process
• Re-invent the wheel and write your own notification engine for exceptions
DO
• Use BI Publisher to ‘wrap’ your processes
• Use BI Publisher to generate well-formed error reports instead of relying on 

concurrent manager log files
• Use BI Publisher to expand exception notification processing in critical processes

Process Wrapping



Notifications
and 

Flat File Generation



Option 1 – Code in PL/SQL

• Use UTL_FILE or FND_FILE to generate flat files specific to the business 
purpose

• To send file via email, use UTL_SMTP

• These functions can lead to excessive and unnecessary code maintenance 
issues

Notifications and Flat File Generation



Flat File Example – 
Typical Code

Notifications and Flat File Generation



Email Example - 
Typical Code

Notifications and Flat File Generation



Option 2 – Use BI Publisher

• SQL Code is placed in a simple Data Template
• Create an eText RTF template to format
• Burst the output to a designated location using a Bursting 

Control File

Notifications and Flat File Generation



Flat File Generation
Data Template

Notifications and Flat File Generation



Flat File Generation
eText Format

Notifications and Flat File Generation



Flat File Generation

Notifications and Flat File Generation
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Flat File Generation - Bursting Control File

Notifications and Flat File Generation



Notifications and Flat File Generation
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Email 
Notification
Generation
Bursting 
Control File

Notifications and Flat File Generation



Tips and Considerations
DON’T
• Propagate unmanageable code by always using UTL_FILE or FND_FILE to 

generate flat files
• Write unnecessary code using UTL_SMTP (or other means) to send emails

DO
• Simplify your code with a BI Publisher Data Template and eText formats to 

generate Flat Files
• Use BI Publisher Bursting to send email

Notifications and Flat File Generation



Bursting to XML



BI Publisher Limitations
• Unable to use bursting to generate XML files
• Cannot burst thru XSL to generate XML files
• Can use an eText RTF to ‘construct’ an XML file

ALTERNATIVE APPROACH
• Use native XML functions inside the Oracle database to build XML and 

burst the XML to an eText RTF.

Bursting to XML



Bursting to XML

• At our client, the Italian government required the generation of eInvoice files.  
These were XML data files.
– Oracle provided a localization “patch” that generated these files
– Functionality was very limited, and the files still needed to be processed through 

a 3rd party vendor.   Customizations to the localization provided were still 
required.

– The main limitation in the provided patch was that it could only generate one 
“eInvoice” file at a time.

• The initial solution built was severely limited by the one-at-a-time limitation.  In 
order to generate each eInvoice file, a concurrent process was required for each file.   
Generating 5000 invoices required 5000 concurrent process executions.



Bursting to XML 
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• After implementation, a new requirement was added.  The PDF of each invoice was 
required to be added to the generated XML “eInvoice” so that the customer could 
print the invoice.

• We re-architected the solution to add the PDF invoice as a base 64 encoded string 
in the XML and, more importantly, moved the generation of the XML from BI 
Publisher to within the database
– A Java utility was written to base 64 encode a PDF file
– The SQL in the Oracle provided data template was moved into PLSQL code and “encased” 

in XML generating functions
– The XSL transform used to generate the XML was not used in BI Publisher, but was instead 

fired from within the database code
– A simple eText RTF formatting template was used in the bursting control file to generate 

the XML.

Bursting to XML



Bursting to XML
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XML generation moved to the PL/SQL CODE

Bursting to XML



All XML components assembled into one raw XML field

Bursting to XML



Assembled XML stored in a temporary table

Bursting to XML



XML transformed via SQL in the Data Template

Bursting to XML



eText Format to produce XML

Bursting to XML



Bursting Control to generate XML thru eText format

Bursting to XML



• The new solution built was greatly improved over previous
– Only 1 process needed to generate all XML files, instead of one per invoice document
– Run-time was reduced from three hours for a typical batch to 5 minutes

• The Design was scalable for future enhancements.
– Recently, the business required that a second attachment be added to the generated XML 

for each invoice.

Bursting to XML



Tips and Considerations
DON’T
• Be limited by BI Publisher’s inability to burst to XML

DO
• Utilize native Oracle database XML functions to aggregate and 

build XML
• Use BI Publisher bursting to dynamically generate XML

Bursting to XML



PRACTICAL EXAMPLE
Customer Import



• Build External Table
• Build Staging Table (external table fields plus reporting fields, ids, request ids, 

status)
• Create PL/SQL for API calls

– Load staging from external table (adding request_id)
– Pass record type thru API calls, updating values in record thru the process
– Autonomous transaction to update the staging with API returned data
– If validation mode, ‘rollback’, else, commit record.

• Create XML data template to call API process (before trigger) and create xml 
for output

• Create XML template for reporting results
• Create concurrent program to execute XML Process

Practical Example – Customer Import



PL/SQL Spec



• Function Main (called in Before Trigger of XML)

– Load staging tables from external
– Loop thru staging and process all records
– If validation mode = ‘COMMIT’ then COMMIT, else ‘ROLLBACK’

PL/SQL Body



XML Data Template



XML Template (XLS)



Thank You for Attending!

Tammy Vandermey
Sr. Technical Consultant

O2Works, LLC
tammy@o2works.com
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