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About This Content

This guide provides information about how to load rated events from Oracle Communications
Elastic Charging Engine (ECE) and Pipeline Manager into the Oracle Communications Billing
and Revenue Management (BRM) database.

Audience

This guide is intended for system administrators.

Loading Rated Events
G54474-01 October 28, 2026

Copyright © 2017, 2026, Oracle and/or its affiliates. Pageiofi



About Loading Rated Events into the BRM
Database

Learn about loading rated events into the Oracle Communications Billing and Revenue
Management (BRM) database from Elastic Charging Engine (ECE) using Rated Event Loader
(RE Loader).

Topics in this chapter:

¢ How Rated Events are Loaded Into the BRM Database

* Pipeline Manager RE Loader Process Overview

e About Running Multiple RE Loader Processes

«  About Backing Up RE Loader Files

About Using RE Loader in a Multischema System

«  About Configuring Rated Event Loading

How Rated Events are Loaded Into the BRM Database

The RE Loader can be used by both the Pipeline Manager and ECE to load rated events into
the BRM database. There are different methods of loading the records, depending on the
event types, whether the records are coming from Pipeline Manager or ECE, and your
business needs.

Methods of Transferring Rated Events to BRM

There are several methods of transferring rated events to BRM. The original method is the
most flexible, supporting all events from both ECE and Pipeline Manager. There is also the
Rated Event Manager (RE Manager), which has higher performance than the original method
and includes five different modes of operation, equating to five different methods of transferring
rated events to BRM. The RE Manager has a plug-in for the Rated Event Formatter (RE
Formatter) in ECE and a daemon in BRM. The RE Manager can be used only for ECE (not for
Pipeline Manager), and it can be used for all types of events from ECE except for suspense
management events.

The following methods of transferring rated events are available:

e Original Method
e DIRECT Mode

- ZIP_DB Mode
e ZIP_FILE Mode
e CDR Mode

e Event Streaming Mode

Loading Rated Events
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Original Method

The original method can be used for all types of rated events, and for files from both ECE and
Pipeline Manager. It transfers files to an intermediate file system where they are picked up by
BRM.

The process when this method is used with ECE is:

1. Inthe ECE system, the Elastic Charging Server (ECS) publishes rated events to an Oracle
NoSQL database or Oracle Database.

2. RE Formatter uses the BRM call detail record (CDR) plug-in to write the rated events to a
CDR file and send the file to a specified directory.

3. Rated Event Loader (RE Loader) retrieves the CDR file from the directory and loads the
rated events into the BRM database. RE Formatter and RE Loader can run on the same
system or different systems, as long as they can both access the CDR file directory.

The following chapters contain information that is relevant to using this processing method:

» Installing Rated Event Loader

e Configuring Rated Event Output from ECE

*  Configuring BRM Server Components for Rated Event Loading

»  Configuring the Rated Event Infranet.properties Files

* Running Rated Event Loader

» Customizing Rated Event Loader

*  Troubleshooting Rated Event Loading

 Improving Rated Event Loader Performance

 Rated Event Loader pin_rel Utility

About Loading Prerated Events Using Pipeline Manager

Prerated events are events that have been rated by Pipeline Manager prior to being loaded
into the BRM database. Basic steps of pipeline rating and event loading include:

1. Pipeline Manager rates events associated with call detail records (CDRS).

For information on how Pipeline Manager rates events, see "How Events Are Rated by
Using Pipeline Manager" in BRM Setting Up Pipeline Pricing.

2. Pipeline Manager creates an output file for each service type and places them in one or
more output directories.

You configure the number and location of your pipeline output directories by using the
pipeline EXT_OutFileManager module.

3. RE Loader loads the prerated events.

For information, see "Pipeline Manager RE Loader Process Overview".

About Loading Rerated Events Using Pipeline Manager

It is possible to discover pricing or rating configuration errors after events have been rated by
Pipeline Manager and loaded into the BRM database. When this occurs, you rerate any
incorrectly rated events and reload them into the BRM database.

Loading Rated Events
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When you need to rerate and reload pipeline-rated events, you must:

1. Extract events that need rerating from the BRM database by using the Event Extraction
Tool.

@® Note

Event Extraction Manager is included in the RE Loader installation.

2. Rerate those events by using Pipeline Manager. Pipeline Manager backs out the previous
rating changes and then rerates the events.

3. Reload the rerated events by using RE Loader.

For information, see "Pipeline Manager RE Loader Process Overview".

DIRECT Mode

This mode loads the data directly from ECE into the regular tables in the BRM database. This
is the most direct method, but it uses more bandwidth than the ZIP_DB option. The process
when this mode is used is:

1. Inthe ECE system, ECS publishes rated events to an Oracle NoSQL database or Oracle
Database.

2. RE Formatter uses the ECE RE Manager Plug-in to write the rated events to temporary
CDR files. The RE Manager Loader inserts the CDRs directly into the BRM database.

3. The RE Manager Loader passes information to the RE Manager Updater, which updates
the balances in the BRM database.

The following chapters contain information that is relevant to using this processing method:

« Installing Rated Event Loader

e Configuring Rated Event Output from ECE

¢ Configuring BRM Server Components for Rated Event Loading

e Configuring Rated Event Manager

 Rated Event Loader Manager Utility

ZIP_DB Mode

This mode creates a ZIP file and stores it in the Ibatchlrel object in the database, where a
BRM process loads it into the regular tables. The process when this mode is used is:

1. Inthe ECE system, ECS publishes rated events to an Oracle NoSQL database or Oracle
Database.

2. RE Formatter uses the ECE RE Manager Plug-in to write the rated events to temporary
CDR files. The RE Manager compresses the CDRs and inserts the ZIP file directly into a
new table in the BRM database.

3. The RE Manager Zip Transfer Processor in BRM reads the ZIP file and updates the RE
Manager Loader and the RE Manager Updater.

4. The RE Manager Loader inserts the records into the BRM database, and the RE Manager
Updater updates the balances.

The following chapters contain information that is relevant to using this processing method:

Loading Rated Events
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» Installing Rated Event Loader

e Configuring Rated Event Output from ECE

e Configuring BRM Server Components for Rated Event Loading

e Configuring Rated Event Manager

*  Troubleshooting Rated Event Loading

» Rated Event Loader Manager Utility

ZIP_FILE Mode

This mode compresses the CDRs in a transaction into a single file before transferring it to an
intermediate file system, where BRM picks it up. The process when this mode is used is:

1. Inthe ECE system, ECS publishes rated events to an Oracle NoSQL database or Oracle
Database.

2. RE Formatter uses the ECE RE Manager Plug-in to write the rated events to temporary
CDR files. The RE Manager compresses the CDRs and creates the ZIP file on the
specified file system.

3. The RE Manager Directory Processor in BRM reads the ZIP file and updates the RE
Manager Loader and the RE Manager Updater.

4. The RE Manager Loader inserts the records into the BRM database and the RE Manager
Updater updates the balances.

The following chapters contain information that is relevant to using this processing method:

¢ Installing Rated Event Loader

e Configuring Rated Event Output from ECE

e Configuring BRM Server Components for Rated Event Loading

e Configuring Rated Event Manager

¢ Troubleshooting Rated Event Loading

 Rated Event Loader Manager Utility

CDR Mode

This mode is similar to the original method. It transfers individual files to an intermediate file
system, where they are picked up by BRM. You might choose this method if you wanted to
read or perform some action on the files before they were picked up by BRM. The process
when this mode is used is:

1. Inthe ECE system, ECS publishes rated events to an Oracle NoSQL database or Oracle
Database.

2. RE Formatter uses the ECE RE Manager Plug-in to write the rated events to temporary
CDR files. RE Manager in CDR Mode writes the rated events to CDR files and creates the
files in a specified directory.

3. The RE Manager Directory Processor in BRM reads the CDR files and updates the RE
Manager Loader and the RE Manager Updater.

4. The RE Manager Loader inserts the records into the BRM Database and the RE Manager
Updater updates the balances.

The following chapters contain information that is relevant to using this processing method:
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Chapter 1
How Rated Events are Loaded Into the BRM Database

Installing Rated Event Loader

Configuring Rated Event Output from ECE

Configuring BRM Server Components for Rated Event Loading

Configuring Rated Event Manager

Rated Event Loader Manager Utility

Event Streaming Mode

Rated events can be streamed to Kafka from ECE Rated Event Formatter (REF), ECE
Composable Services, or an external rating system.

The processing path depends on the event source:

For ECE REF events, REF streams rated events to Kafka in the following formats:

—  ZIPFILE format: Streams zipped CDRs. See "Zipped CDR Streaming Mode" for more
information.

— JSONFILE format: Streams CDRs in JSON format. See "JSON Streaming Mode" for
more information.

For ECE Composable Services events, the Charging Gateway Function (CGF)
composable service publishes rated records to Kafka. The Event Stream Processor (ESP)
consumes the records from the configured Kafka topic and passes them to the handler
configured for that topic. ESP maps and enriches the records as needed, then stores them
as zipped JSON in the BRM database for Rated Event Manager (RE Manager) to load.
See "Processing Rated Events for Loading Using Kafka" for more information.

For external events, an external rating system publishes prerated event records to Kafka.
ESP consumes the records, maps and enriches them as needed, and stores them as
zipped JSON in the BRM database for RE Manager to load. See "Processing Rated
Events for Loading Using Kafka" for more information.

The following chapters or sections contain information that is relevant to using this processing
method:

Installing Rated Event Loader

Configuring Rated Event Output from ECE

Configuring BRM Server Components for Rated Event Loading

Configuring Rated Event Manager

Rated Event Loader Manager Utility

Configuring the Event Stream Processor Infranet.properties File

Processing Rated Events for Loading Using Kafka

Zipped CDR Streaming Mode

This mode streams and processes rated events in zipped CDR format through Kafka before
loading them into BRM. The process when this mode is used is:

1.

Loading Rated Events
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In the ECE system, RE Formatter publishes rated events to one or more Kafka topics.
These topics can be subscribed to from external systems, such as analytics and reporting
systems.

The RE Manager Stream Processor in BRM reads the messages from the Kafka stream
and updates the RE Manager Loader and the RE Manager Updater.
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3. The RE Manager Loader inserts the records into the BRM database and the RE Manager
Updater updates the balances.
JSON Streaming Mode

This mode streams and processes rated events in JSON format through Kafka before loading
them into BRM. The process when this mode is used is:

1. Inthe ECE system, RE Formatter publishes rated events to one or more Kafka topics in
JSON format.

2. ESP’s Kafka Consumer retrieves rated event data from one or more Kafka topics and
delivers processed batches to BRM.

3. BRM ESP reads the JSON file from the Kafka stream, enriches and transforms it as
needed, and records the processed JSON file as zipped data into the BRM database. For
more information, see "About the Event Stream Processor".

4. The REM ZipTransferProcessor monitors the BRM tables for new zipped JSON files
recorded in the BRM database by ESP, reads and unpacks the files, processes them, and
loads the rated events into the BRM database.

Rated Event Loading

RE Manager Loader and RE Loader load rated events directly into the BRM database,
bypassing the Connection Manager (CM) and Data Manager (DM). RE Loader then updates
account balances, billing items, and journals in the BRM database.

RE Loader uses a partitioned database and inserts pre-rated events into separate partitions
allocated for delayed events. The events are called "delayed" because they are rated before
they are loaded, and there is a delay between the two actions.

@® Note

You must partition your database when loading pre-rated events. See "Partitioning
Database Tables" in BRM System Administrator's Guide.

By default, RE Loader loads the events shown in Table 1-1. However, you can configure RE
Loader to load custom events. See "Adding New Types of Events for RE Loader to Load".

Table 1-1 Services and Events Loaded by Default

Service Event
GPRS (General Packet Radio Service) levent/delayed/session/gprs
GSM (Global System for Mobile Communication) /event/delayed/session/telco/gsm

Pipeline Manager RE Loader Process Overview

RE Loader processes output files generated from Pipeline Manager. You send these files to RE
Loader manually through a command-line utility or automatically by the Batch Controller.

After RE Loader receives a pipeline output file, it:

Loading Rated Events
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1. Checks the event header to determine the storable class type and whether the file contains
prerated, rerated, or discount events.

2. Parses the event data record (EDR) data into multiple temporary files, one for each BRM
database table to be loaded, and places the files in a temporary directory.

3. Loads events from each temporary file into the BRM database by using multiple Oracle
SQL Loader utility sqlldr processes.

4. Calls stored procedures to update the account balances, bill items, and journals.

5. Logs the session information in its log file (rel.pinlog).

About Running Multiple RE Loader Processes

To achieve better loading performance, the sample Batch Controller configuration file
(SampleBatchControllerinfranet.properties) is set to run three RE Loader processes in
parallel. This means that when you schedule RE Loader to run automatically, Batch Controller
starts up to three instances of the RE Loader batch handler. Each instance of the RE Loader
batch handler starts an instance of the RE Loader utility.

If you configure RE Loader to run manually, you can start multiple processes from the
command line.

@® Note

If you run multiple RE Loader processes in parallel with Pipeline Manager, configure
Pipeline Manager to delete empty output streams. For more information, see
"Configuring Pipeline Manager to Delete Empty Output Streams".

Figure 1-1 shows an example of three RE Loader batch handler and pin_rel utility processes
running to load EDR files. Each utility loads one file into the BRM database:

Figure 1-1 Example of Three Batch Handlers and pin_rel Utilities

Batch
e Controller f---- ;

=1+ Pipeline output directaries ' z
El _| GFRS_records
------------- GPRS_file] —— REL handler 1 — pin_rel —»

N S— GPRS_file2 — = REL handler 1—» pin_rel —» BRM
El _| GSM_records databasze

. G5M_filel ——» REL handler 2—» pin_rel —»

5 GSM_Fle?

El | WAP records —_—
I WAP_filel

The following actions are performed when multiple RE Loader processes are configured:

1. Batch Controller starts an RE Loader batch handler for each new file it detects in the
output directory, up to the maximum number of RE Loader batch handler processes
configured.

Loading Rated Events
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e Preprocessing

* Loading

Chapter 1

About Running Multiple RE Loader Processes

e Account balance, bill item, and journal updates

Each RE Loader batch handler process starts an RE Loader utility process.

The RE Loader utility processes the events in the file in three phases:

During the loading phase, the database tables are locked so that only one RE Loader
process can load events at one time.

Each RE Loader process polls the other processes to see whether they are currently in the

loading phase and waits its turn to load events. When the first process is loading, the
second process performs prepreprocessing tasks while waiting its turn. When the first
process finishes loading, the second process loads while the first process performs

account balance, bill item, and journal updates for the events it loaded:

Process1 | Preprocessing Loading Updating Preprocessing
Process2 | Mot started Preprocessing Loading I pdating
Processd Mot started Preprocessing Wiaiting Loading

5. When an RE Loader process has completed all three phases, it is free to process another
file.

The files are loaded in sequence, one directory at a time. If the number of RE Loader
processes is set to 3, only three handler processes can run at one time for all directories.

Setting the Optimal Number of RE Loader Processes

Because there are three phases to processing EDR files, the optimal number of RE Loader
processes to configure is at least three. If you want to configure more than three processes,
you should test your RE Loader performance. Because only one RE Loader process can load
events at a time, having more than three means those that have finished the preprocessing
phase wait their turn to load events. Depending on the size of your EDR files and the time it
takes to load events, configuring four or five processes might save time.

You configure the number of RE Loader processes to run in parallel by setting the number of
RE Loader batch handlers to start in the Batch Controller configuration file. For more
information, see "Configuring RE Loader to Run Automatically by Using Batch Controller".

Configuring Pipeline Manager to Delete Empty Output Streams

If you run multiple RE Loader processes, you should configure Pipeline Manager to delete
empty output streams.

Pipeline Manager generates files based on the number of output streams that are running. If
some of the output streams are empty, the pipeline can produce empty files, which causes an
error when RE Loader attempts to load the empty files.

To produce only one output stream, set the DeleteEmptyStream pipeline registry entry to
True. This is the default. For more information, see "Configuring Output for Rated Events in
BRM Setting Up Pipeline Rating and Discounting and OUT_GenericStream"” in BRM Pipeline
Manager Reference.

Loading Rated Events
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About Backing Up RE Loader Files

By default, RE Loader skips redo generation when loading files into the BRM database. This
optimizes loading performance, but it can cause you to lose data if your system shuts down
ungracefully.

To prevent data loss when your system shuts down:

Make full backups of the BRM database on a regular basis.

Archive all successfully loaded files until you make a full database backup.

You can re-enable redo generation, at the cost of loading performance, by modifying the RE
Loader control files. See "Configuring Whether to Perform Redo Generation".

About Using RE Loader in a Multischema System

If you use a multischema system, you must set up the following for each BRM database
schema in your system:

RE Loader instance. Each instance of RE Loader must also have its own set of RE Loader
processing directories.

(Running RE Loader automatically only) An instance of Batch Controller and the RE
Loader batch handler.

About Configuring Rated Event Loading

To retrieve and load rated events:

Loading Rated Events
G54474-01

Configure the ECE Rated Event Formatter component. See "Configuring Rated Event
Output from ECE".

Configure BRM system components to enable proper loading of rated events. For
example, to use RE Loader, you must disable invoice event caching. See "Configuring
BRM Server Components for Rated Event Loading".

Configure the RE Formatter BRM CDR plug-in to transfer events from ECE to RE Loader.
See "Configuring RE Formatter Output".

Configure the RE Loader Infranet.properties file. See "Configuring the Rated Event
Infranet.properties Files".

Run RE Loader or configure it to load events automatically. See "Running Rated Event
Loader".
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Installing Rated Event Loader

Learn how to install the Oracle Communications Billing and Revenue Management (BRM)
Rated Event Loader (RE Loader) software, which includes the Rated Event Manager (RE
Manager) software.

Topics in this chapter:

«  About Configuring RE Loader for Pipeline Manager

«  About the Pipeline Manager Database

¢ Installing RE Loader

¢ Preventing POID Errors in Multischema Systems

e Configuring Oracle Libraries for RE Loader when Using Pipeline Manager

« Setting Up RE Loader Processing Directories for Pipeline Manager

¢ Uninstalling RE Loader

About Configuring RE Loader for Pipeline Manager

RE Loader uses Batch Controller, which needs access to the pipeline output files. Therefore,
Pipeline Manager, Batch Controller, and RE Loader software should be installed on the same
system that contains the pipeline output files.

If Pipeline Manager and RE Loader are on different systems, you need to map the Pipeline
Manager output directories to a drive local to RE Loader.

Figure 2-1 shows the recommended configuration for installing RE Loader and its related
features.

@® Note

Event Extraction Tool can be installed on any of these systems or on its own system.

Loading Rated Events
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Figure 2-1 Recommended Configuration for RE Loader Installation
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Though it is possible to install RE Loader on a BRM system or the database system,
you get better performance if you install it on the Pipeline Manager system.

About the Pipeline Manager Database

RE Loader uses a partitioned database and inserts rated events into separate partitions.

@® Note

You must partition your database when loading rated events.

About Using RE Loader in a Multischema System

If you use a multischema system, you must set up the following for each BRM database

schema in your system:

« Pipeline Manager instance. Each instance of Pipeline Manager must also have its own set

of output files.

 RE Loader instance. Each instance of RE Loader must also have its own set of RE Loader

processing directories.

*  (Running RE Loader automatically only) An instance of Batch Controller and the RE

Loader batch handler.

You must also install and configure a separate instance of Pipeline Manager. This Pipeline
Manager multischema account router routes EDRs to the appropriate schema Pipeline

Manager instance based on the account's database number.

Figure 2-2 shows the flow of data in a multischema system:

Loading Rated Events
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Figure 2-2 Multischema System Data Flow
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Setting Up RE Loader for Multischema Systems

To set up RE Loader for multischema systems:

1. Install and configure one instance of Pipeline Manager for each BRM database schema
and one instance for the multischema account router.

For example, if your BRM system contains three schemas, install and configure four
instances of Pipeline Manager.

2. In the multischema account router instance of Pipeline Manager, configure the following:

a. Setthe FCT_AccountRouter module's Mode registry entry to ROUTER and configure
the module's streams registry entry to create an output stream for each schema
Pipeline Manager instance. See "FCT_AccountRouter" in BRM Pipeline Manager
Reference.

b. Setthe DAT_AccountBatch module's UseAsRouter registry entry to True. See
"DAT_AccountBatch" in BRM Pipeline Manager Reference.

Installing RE Loader

To install RE Loader and RE Manager, perform the procedures in these sections:

Granting Execute Permission for doms_lock

Granting Write Permission to the Data Manager

Installing the RE Loader Package

Creating RE Loader Database Patrtitions

g W N PR

Returning Data Manager Permissions to their Original Values

Granting Execute Permission for dbms_lock

Before you install RE Loader, you must grant execute permission to pin_user for dbms_lock:

Loading Rated Events
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Log in to your database as the SYS user:

% sqlplus sys@dat abaseAl i as
Enter password: password

Grant execute privileges to pin_user:

SQ > grant execute on dbms_lock to pin_user

Granting Write Permission to the Data Manager

When you install RE Loader on a system where BRM is not installed, you must grant the Data
Manager (DM) write permission before installing RE Loader.

Perform the following on all machines containing a DM:

1.

4,
5.

In a text editor, open your DM configuration file (BRM_homelsysidm_oracle/pin.conf),
where BRM_home is the directory in which you installed BRM components.

Write down the values of your dd_write_enable_fields, dd_write_enable_objects,
dd_write_enable_portal_objects, and dd_mark_as_portal entries.

Set the values of the following entries to 1:
- dmdd wite enable fields 1
- dmdd_wite_enabl e objects 1

- dmdd_wite_enable portal objects 1
- dmdd_mark_as_portal 1

@® Note

If any entry is not in the file, add it.

For more information, see the information in the DM pin.conf file.
Save and close the file.

Stop and restart the DM.

You can now install RE Loader.

Installing the RE Loader Package

To install RE Loader, see "Installing Individual BRM Components" in BRM Installation Guide.

Creating RE Loader Database Partitions

Loading Rated Events
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@® Note

You must perform this step to ensure that the new event tables have the same
partitioning layout as your existing event tables. If you install several optional
components, perform this step only after installing the last component.
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To create partitions for RE Loader events:

1. On the system where BRM is installed, go to the BRM_homelappsl/partition_utils
directory.

2. Run the partition_utils utility to enable delayed-event partitions:

perl partition_utils.pl -o enable -t delayed -c storable_class

where storable_class specifies the event classes for which you want partitioning.

@® Note

You must create partitions for all subclasses of a specific event that you want to
load.

For example, this command creates partitions for levent/delayed/session/telco/gsm
delayed events:

perl partition_utils.pl -0 enable -t delayed -c /event/session/telco/gsm

For more information, see:
e "Enabling Delayed-Event Partitioning" in BRM System Administrator's Guide
e "partition_utils" in BRM System Administrator's Guide.

Your RE Loader installation is now complete.

Returning Data Manager Permissions to their Original Values

To return your DM permissions to their original values:

1. In atext editor, open your DM configuration file:
BRM_homelsysldm_oraclelpin.conf

2. Restore the following entries to their original values (the values they had before you
modified them). The default value for each entry is 0:

- dmdd_wite_enable fields

- dmdd_wite_enabl e objects

- dmdd_wite_enable portal objects
- dmdd_mark_as_portal

3. Save and close the file.

4. Stop and restart the DM.

Preventing POID Errors in Multischema Systems

BRM multischema systems ensure that all POIDs are unique across all database schemas by
using a POID-generation algorithm. This BRM algorithm sets each schema's starting sequence
number to a unique value and then increments each sequence number by a set value. By
default, BRM sets the increment value equal to the number of schemas in your system.
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For example, if your system contains three schemas:

e Schema 1 uses a starting sequence number of 10000

e Schema 2 uses a starting sequence number of 10001

e Schema 3 uses a starting sequence number of 10002

The incremental value is 3.

This example results in the following POID numbers shown in Table 2-1:

Table 2-1 Example Schema POID Numbers

Time POID for Schema 1 POID for Schema 2 POID for Schema 3
1 10000 10001 10002
2 10003 10004 10005
3 10006 10007 10008

When RE Loader loads a batch of objects into the BRM database, it reserves a group of

POIDs as follows:

1. Changes the increment value by using the following equation:

(Nurmber of objects to load) x (Current increment val ue)

For example, if RE Loader must load 2,000 objects into the database and the current
increment value is 3, it changes the increment value to 2,000 x 3 = 6,000.

2. Allocates POIDs to objects.

3. Returns the increment value to its original value.

However, if a major error occurs during the allocation process, the increment value can remain
at the incorrect high value. To catch these situations, you can configure RE Loader to check
the database increment value against a specified maximum before it reserves a group of
POIDs. When the increment value exceeds the specified maximum, RE Loader exits and logs
an error message, notifying your database administrator to manually reset the increment value.

To configure RE Loader to compare the increment value against a specified maximum:

1. Open the BRM_homelappsipin_rellinfranet.properties file in a text editor.

2. Set the infranet.rel.max_increment_by entry to the number of database schemas in your

system:

infranet.rel .max_increment_by = 20

The default is 20.

3. Save and close the file.

Loading Rated Events
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Configuring Oracle Libraries for RE Loader when Using Pipeline
Manager

RE Loader requires Oracle 32-bit libraries, and Pipeline Manager requires Oracle 64-bit
libraries. If RE Loader and Pipeline Manager reside on the same system, make sure both the
32-bit and 64-bit Oracle libraries are installed on your system.

To support the libraries on the same machine, set up your Oracle environment so that RE
Loader points to the 32-bit Oracle libraries and Pipeline Manager points to the 64-bit Oracle
libraries:

1. Install the 32-bit and 64-bit libraries in separate directories on the Pipeline Manager
system.

2. Set environment variables in the pin_rel and SampleRelHandler_config.values files to
point to the 32-bit libraries. See "Setting the Oracle Library Paths".

3. Set up your default Pipeline Manager environment in the Oracle_homel.cshrc file to use
Oracle 64-bit libraries. See Example 2-1.

Setting the Oracle Library Paths

To set the Oracle library paths:

1. Open the BRM_homelappslpin_rellpin_rel file in a text editor. BRM_home is the directory
where you installed BRM components.

2. Add the following before the command that runs Java.
setenv ORACLE_HOME Oracl e_home

setenv SHLIB_PATH ${ORACLE_HOME}/lib
setenv PATH ${PATH}:${ORACLE_HOME}/bin

@® Note

Oracle_home points to the location where you installed the full 32-bit client
software.

3. Save and close the file.
4. Open the BRM_homelappslipin_rellSampleRelHandler_config.values file in a text editor.
5. Add these lines between the FILETYPE and HANDLER_DIR variables:

@® Note

The paths you set depend on your system setup.

SENV{"ORACLE_HOME"} = "/u0l1/app/oracle/product/11i64";
SENV{"SHLIB_PATH"} = "/usr/lib:/opt/portal/7.5/1ib:/u0l/app/oracle/product/11i64/1ib";
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SENV{"PATH"} = ".:/bin:/usr/bin:/usr/local/bin:/u0l/app/oracle/product/11i64/bin:/opt/
portal/7.5/bin";

6. Save and close the file.

Example 2-1 Example of the Oracle 64-Bit Setting in the .cshrc File

setenv ORACLE_HOVE /u01/ app/ oracl e/ product/ 10964

setenv ORACLE_SID Pl ND10g64

setenv NLS_LANG Anerican_Anerica. AL32UTF8

setenv LD LI BRARY PATH $LD LI BRARY_PATH: $ORACLE_HOVE/ | i b32: $ORACLE_HOVE/ r dbns/
lib32

setenv LD LI BRARY PATH 64 $I FW HOVE/ | i b: $ORACLE_HOVE/ | i b: $ORACLE_HOVE/
rdbms/lib

setenv ORACLE_BI N $ORACLE_HOMVE/ bi n

set env ORACLE_DOC $ORACLE_HOME/ odoc

setenv ORA NLS33 $ORACLE_HOVE/ ocommon/ nl s/ admi n/ dat a

alias ora 'cd $ORACLE_HOVE

set path = ($path $ORACLE BIN)

Setting Up RE Loader Processing Directories for Pipeline

Manager

The processing directory is where you run RE Loader. It must include all RE Loader execution
scripts, configuration files, and RE handler files. Most systems require only one RE Loader
processing directory, but you must create additional processing directories in the following
situations:

* You have a multischema system. Each database schema in your system must have a
corresponding instance of RE Loader and the RE Loader processing directory.

* You want to distribute load among multiple instances of RE Loader. If your system contains
multiple pipelines that generate a large number of output files, you can increase database
loading performance by using multiple RE Loader instances. In this case, each instance
has its own processing directory and a corresponding pipeline output directory.

@ Note

Do not configure multiple instances of RE Loader to process the same file type
from the same directory. Doing so provides no advantage and can cause errors.

To set up processing directories, do the following in each instance of RE Loader:

1. Inyour BRM_homelappsipin_rel directory, create processing directories.

For example, create a BRM_homelappsl/pin_rellGPRS directory and a BRM_homelappsl
pin_rel/GSM directory.

2. Configure the Infranet.properties file. See "Configuring the RE Loader Infranet.properties
&II.

3. Copy all files from the BRM_homelappsipin_rel directory to each processing directory.
4. If RE Loader and Pipeline Manager are installed on separate systems, do the following:

a. Go to the system where Pipeline Manager is installed.

Loading Rated Events
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b. Mount the RE Loader processing directories onto the Pipeline Manager output
directory.

5. Follow the instructions in "Configuring SE Loader for Standard Recycling" in .BRM
Suspending and Recycling Pipeline EDRs

Uninstalling RE Loader

To uninstall RE Loader, see "Uninstalling Optional Components" in BRM Installation Guide.
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Configuring Rated Event Output from ECE

Learn how to configure Oracle Communications Billing and Revenue Management (BRM)
Elastic Charging Engine (ECE) for the Rated Event Loader (RE Loader) and Rated Event
Formatter (RE Formatter) to process events.

Topics in this chapter:

 Adding an RE Formatter Instance

e Configuring RE Formatter

¢ Changing the Event Transfer Mode in Runtime

« Adding a BRM Plug-in Instance for RE Formatter

e Configuring RE Formatter Output

* Troubleshooting Rated Event Formatter Processing

 Accessing ECE Configuration MBeans

Adding an RE Formatter Instance

The procedure below adds an RE Formatter instance in an on-premises environment. To add
an RE Formatter instance in a cloud native environment, see "Activating a Secondary Rated
Event Formatter Instance” in BRM Cloud Native System Administrator’s Guide.

To add an RE Formatter instance:

1. Access the ECE configuration MBeans in a JMX editor, such as JConsole. See "Accessing
ECE Configuration MBeans".

Expand the ECE Configuration node.

Expand charging.ratedEventFormatters.
Expand Operations.

Select addRatedEventFormatterConfiguration.
Enter a value for the name parameter.

Click addRatedEventFormatterConfiguration.

©® N o g » 8 Db

Use Elastic Charging Controller (ECC) to start the RE Formatter instance.

Configuring RE Formatter

You can use this procedure to configure and tune the RE Formatter. You can use this
procedure to configure which plug-in the RE Formatter uses to process events, either the
default plug-in for the original processing method or the ECE Rated Event Manager plug-in.
See the pluginType entry in Table 3-1 for information about this configuration. See "Methods
of Transferring Rated Events to BRM" for more information about the different processing
methods.
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cloud native deployment, the default ECE Helm chart configures RE Formatter to use the

ECE RE Manager plug-in in DIRECT mode. The chart supplies the plug-in configuration, so

you

do not need to set pluginPath or pluginType for the default cloud native configuration.

To configure RE Formatter, do the following:

1.

Access the ECE configuration MBeans in a JMX editor, such as JConsole. See "Accessing
ECE Configuration MBeans".

Expand charging.ratedEventFormatters.instance_name, where instance_name is the
name of the instance you want to configure.

Expand Attributes.

Specify values for name, partition, and primarylnstanceName and for any other
attributes as described in Table 3-1.

Use Elastic Charging Controller (ECC) to stop and restart any RE Formatter instances that
you configured.

Each instance reads its configuration information by name.

For information about stopping and starting RE Formatter instances, see "Starting and
Stopping ECE" in BRM System Administrator's Guide.

Table 3-1 describes the parameters you must set to configure a RE Formatter instance.

Table 3-1 RE Formatter Instance Configuration Attributes and Values

Attribute Name Default Value Description

name ratedEventFormatterl | The name of a Rated Event Formatter instance. Name Rated Event
Formatter instances consistently and uniquely (for example, formatter1,
formatter2, and so on).
The value of name must match the name of the Rated Event Formatter
node instance in the ECE_home/oceceserver/config/eceTopology.conf
file.

primarylnstanceNam | ratedEventFormatterl | The name of the primary Rated Event Formatter instance.

e

partition 1 The partition for the rated events to be processed by a Rated Event

Formatter instance. The value of partition must match the target BRM
database schema number for the schema to which the ECE rated event
is to be exported.

For example, for a BRM multischema environment, BRM schema 0.0.0.1,
partition must be set to 1; for BRM schema 0.0.0.2, partition must be
set to 2; and so on. See "Configuring ECE for a Multischema BRM
Environment" in BRM System Administrator's Guide for more information.

You may want to name your formatter instances to correlate with the
partition number. For example, one instance of Rated Event Formatter
named formatterl can process rated events to be exported to the BRM
schema 0.0.0.1 (partition value 1), and another instance of Rated Event
Formatter named formatter2 can process rated events to be exported to
the BRM schema 0.0.0.2 (partition value 2), and so on.

noSQLConnectionNa
me

The connection name of the noSQL database. This attribute is applicable
only if you are using noSQL for storing rated events.

@NO_SQL_CONNEC
TION@

connectionName

The connection name of the persistence database. This attribute is
applicable only if you are using Oracle Database for storing rated events.

@ORACLE_PERSIST
ENCE_CONNECTION
_NAME@
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Table 3-1 (Cont.) RE Formatter Instance Configuration Attributes and Values

Attribute Name

Default Value

Description

threadPoolSize

6

The number of threads used by the RE Formatter instance to process a
set of rated events for each time range defined by checkPointinterval.
Valid values are greater than zero and up to any number the system

resources allow. Tune this value to the expected workload in the deployed
environment.

retainDuration

The duration in seconds that rated events must be retained in the Oracle
NoSQL database after they have been processed before they can be
purged.

Set the value to the seconds you want to retain rated events in the Oracle
NoSQL database after Rated Event Formatter has published the rated
events as RE Loader records (CDR records).

The default is 0, which means that as soon as rated events are
processed, they are purged immediately.

This attribute is applicable only if you are using Oracle NoSQL database
for storing rated events.

ripeDuration

600

The duration in seconds that rated events have existed before they can
be processed.

This setting must be greater than the time it takes for ECE charging
servers to fully recover after failure. Delaying rated event processing up to
the ripeDuration period ensures that duplicate events in the database
can be resolved.

The ripeDuration value is the minimum number of seconds rated event
information must be stored in the database before the Rated Event
Formatter can read it.

checkPointinterval

The time range in seconds used by the Rated Event Formatter instance
to read a set of rated events at a repeated time interval.

Valid values must be the following:

*  Lessthan or equal to the value of ripeDuration

«  Evenly divisible by the number of threads configured for
threadPoolSize

This is the number of seconds Rated Event Formatter waits before

reading a batch of rated event information. If rated event information in a

batch has not yet met the value of ripeDuration, the Rated Event

Formatter does not read it.

upTime

maxPersistenceCatch

The maximum number of seconds that Rated Event Formatter waits after
a database outage to resume processing events.

siteName

(no value)

The name of the site that the Rated Event Formatter instance formats
events for.

In an active-active deployment where data persistence is enabled,
siteName for a primary Rated Event Formatter instance matches the site
where the instance runs. For secondary Rated Event Formatter
instances, siteName is different from the site where the instance runs,
and specifies the site that the instance is a backup for.

This allows the secondary instance to process the rated events from a
remote site when the remote site is unavailable.

See "About Rated Event Formatter in a Persistence-Enabled Active-
Active System” in BRM System Administrator's Guide.
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Table 3-1 (Cont.) RE Formatter Instance Configuration Attributes and Values

Attribute Name

Default Value

Description

pluginPath *  ECE Cloud Native: | The JAR library path that contains the reader plug-in implementation.
brm-rated-event- | This value is only needed if the library is not in the class path for ECE.
manager- | For the default cloud native configuration, you do not need to set
brmJarsVersion.j :
ar pluginPath.

*  On-premises: ece-

ratedeventformat
ter.jar

pluginType *  ECE Cloud Native: | Set this to

com.oracle.brm.r
ef_brm_plugin.R
atedEventManag
erCdrPlugin

e On-premises:
oracle.communic
ation.brm.chargi
ng.ratedevent.for
matterplugin.inte
rnal.BrmCdrPlugi
nDirect

oracle.communication.brm.charging.ratedevent.formatterplugin.inte
rnal.BrmCdrPluginDirect if you are using the original RE Formatter
plug-in, or set it to
com.oracle.brm.ref_brm_plugin.RatedEventManagerCdrPIlugin to
use the new Rated Event Manager functionality.

For a cloud native deployment, Helm configures the ECE RE Manager
plug-in by default. You do not need to set pluginType.

pluginName

brmCdrPluginl

This attribute must be set to the value configured in the
charging.brmCdrPlugins.name MBean. See "Adding a BRM Plug-in
Instance for RE Formatter" for more information.

noSQLBatchSize

25

The number of rated event records to be read from the NoSQL Database
in a single read operation.

Changing the Event Transfer Mode in Runtime

You can use this procedure to change the rated event transfer mode without restarting the RE

Formatter. You must be using the ECE Rated Event Manager plug-in for RE Formatter event

processing for this procedure to work. See the pluginType entry in Table 3-1 for information
about this configuration. See "Methods of Transferring Rated Events to BRM" for more
information about the different processing methods.

@® Note

Using this method to change the processing mode does not update the
REM.properties file, and the change does not persist if the RE Formatter is restarted.
You must update the REM.properties file ref.mode parameter separately if you want
the change to persist. See "General ECE RE Manager Plug-in Configuration" for more
information about configuring this value.

To configure RE Formatter to use a different processing mode on a running REF server, do the
following:

1.

Loading Rated Events
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Connect to the REF node enabled for IMX management.

You do this by connecting to the JMX port set for the REF node in the ECE_homel
oceceserver/configleceTopology.conf file, where ECE_home is the directory in which

ECE is installed.

Start a JMX editor that enables you to edit MBean attributes, such as JConsole.
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In the editor's MBean hierarchy, find the REFBRMPlugin MBeans.
Expand REFBRMPIlugin.Configuration.
Expand Attributes.

Specify one of the following values for operationModeString:

e DIRECT
. ZIP._DB
e ZIP_FILE
e CDR
e STREAM
® Note

Before selecting STREAM, set the
REFPIuginConfiguration.eventStream.producer.bootstrap_servers
property to a valid Kafka broker URL in the configuration file that you use for
the ECE Helm chart. For more information, see "ECE RE Manager Plug-in
Event Stream Processor Configuration”.

The processing mode is changed.

In a cloud native deployment, DIRECT is the default transfer mode. For a planned BRM
database outage, set operationModeString to ZIP_FILE. After the database becomes
available, set it back to DIRECT.

Adding a BRM Plug-in Instance for RE Formatter

To add a BRM Plug-in instance for RE Formatter:

1.

o g » w0 N

Loading Rated Events
G54474-01

Access the ECE configuration MBeans in a JMX editor, such as JConsole. See "Accessing
ECE Configuration MBeans".

Expand the ECE Configuration node.
Expand charging.brmCdrPlugins.
Expand Operations.

Select addBrmCdrPluginConfiguration.

Add configuration parameters, including a name that matches what is configured in the
pluginName parameter in the appropriate
charging.ratedEventFormatters.instance_name MBean. See "Configuring RE Formatter"
for more information.

Click addBrmCdrPluginConfiguration.

Use Elastic Charging Controller (ECC) to start the instance of Rated Event Formatter that
the BRM CDR plug-in is associated with. This is defined in the Rated Event Formatter
MBean (charging.ratedEventFormatters) pluginName attribute.
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@® Note

Chapter 3
Configuring RE Formatter Output

In a cloud native deployment, the default ECE Helm chart configures the BRM plug-in
instance used by the ECE RE Manager plug-in. Add a BRM plug-in instance only
when you create a custom RE Formatter instance or override the default event-loading

configuration.

Configuring RE Formatter Output

To configure RE Formatter output, you configure the plug-in run by RE Formatter:

1.

g & B Db

Loading Rated Events
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Access the ECE configuration MBeans in a JMX editor, such as JConsole. See "Accessing
ECE Configuration MBeans".

Expand the ECE Configuration node.

Expand charging.brmCdrPlugins.instance_name.

Expand Attributes.

Specify values for the following attributes as needed:

Attribute Name Default Description
tempDirectoryPath /tmp/tmp The directory path for the BRM CDR Plug-in to
store temporary files while processing the rated
events.
doneDirectoryPath /home/charging/ The directory path for the BRM CDR Plug-in to
rel_input/ store completed CDR files from processing the
rated events.
The values for doneDirectoryPath,
headerFileDirectoryPath, and
dataFileDirectoryPath must be the same for an
instance.
doneFileExtension .done The file extension for the completed CDR files
created by the BRM CDR Plug-in.
headerFileDirectoryPath | /home/charging/ The directory path for the BRM CDR Plug-in to
rel_input/ store the files that define the format of the CDRs.
The values for doneDirectoryPath,
headerFileDirectoryPath, and
dataFileDirectoryPath must be the same for an
instance.
headerFileExtension .hdr The file extension for the CDR header files from
the BRM CDR Plug-in.
dataDirectoryPath /home/charging/ The directory path for the BRM CDR Plug-in to
rel_input/ store the rated CDR files for processing.
The values for doneDirectoryPath,
headerFileDirectoryPath, and
dataFileDirectoryPath must be the same for an
instance.
dataFileExtension .data The file extension for the rated CDR files for

processing by the BRM CDR Plug-in.
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Chapter 3
Troubleshooting Rated Event Formatter Processing

Attribute Name Default Description
enablelnvalidRatedEven | false Specifies whether RE Formatter moves invalid
ts events to invalidRatedEventDirectoryPath.

Note: Rated events can be invalidated for a
variety of reasons, such as a missing balance
impact. You can drop or reprocess invalid events
from NoSQL by restarting RE Formatter.

invalidRatedEventDirect | /tmp/dc2/secondary/ | RE Formatter moves invalid events to this
oryPath invalid directory if enablelnvalidRatedEvents is set to
true.

Stop and start the RE Formatter instance associated with the BRM Plug-in instance.

Using RE Loader with ECE Cloud Native

You can configure the RE Formatter to create rated-event files that the RE Loader daemon
loads into the BRM database instead of loading events directly through the ECE RE Manager

plug-in.
1. Open the override-values.yaml file for oc-cn-ece-helm-chart.
2. Disable the ECE RE Manager plug-in and configure the BRM RE Formatter plug-in and its
output directories, as shown in the following example.
rat edEvent For mat t er Confi gurati on:
pl ugi nPat h: "ece-ratedeventformatter.jar"
pl ugi nType:
"oracl e. communi cati on. brm chargi ng. rat edevent . formatterplugin.internal.BrnC
drPlugi nDirect”
char gi ng:
renknabl ed: fal se
br mCdr Pl ugi ns:
br nCdr Pl ugi nConfi gurati onLi st :
- brnmCdr Pl ugi nConfi gurati on:
doneDi rect oryPat h: /hone/ chargi ng/rel _i nput/
headerFi | eDi rectoryPat h: /hone/ charging/rel _i nput/
dat aFi | eDi rect oryPat h: /hone/ charging/rel _i nput/
3. Configure the RE Loader Infranet.properties file so that its input directory matches
dataFileDirectoryPath. See "Configuring the Rated Event Infranet.properties Files".
4. Deploy or upgrade ECE by following the instructions in "Deploying BRM Cloud Native
Services" in BRM Cloud Native Deployment Guide.
5. Start the RE Loader daemon. See "Configuring RE Loader to Run Automatically by Using

the RE Loader Daemon".

Troubleshooting Rated Event Formatter Processing

If you suspect a problem with how Rated Event Formatter processes rated events, look in the
ECE_homeloceceserverl/logs/rated-event-formatter.log file for errors. The log file contains
information about how many rated events are processed, how many are purged, and any
errors during rated-event processing.

Loading Rated Events
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Accessing ECE Configuration MBeans

For all configurations, start by accessing the ECE configuration MBeans:

1. Log in to the driver machine.
2. Start the ECE charging servers (if they are not started).

3. Connect to the ECE charging server node enabled for JIMX management.
This is the charging server node set to start CohMgt = true in the ECE_homelconfigl
eceTopology.conf file, where ECE_home is the directory in which ECE is installed.

4. Start a JMX editor that enables you to edit MBean attributes, such as JConsole.

5. Inthe editor's MBean hierarchy, find the ECE configuration MBeans.

Loading Rated Events
G54474-01
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Configuring BRM Server Components for
Rated Event Loading

Learn how to set up Oracle Communications Billing and Revenue Management (BRM) server
components to use Rated Event Loader (RE Loader) to load events.

Topics in this chapter:

 Enabling a Billing Delay for CDRs

« Disabling Invoice Event Caching

» Setting Up RE Loader for Virtual Column-Enabled Systems

e Configuring Whether to Perform Redo Generation

e Configuring Field Lengths for Input Data Files

Enabling a Billing Delay for CDRs

Disabling

Offline charging often results in events arriving to be rated after the billing date that they belong
to. For example, an event that occurred on December 31 might arrive on January 2nd, past the
January 1st billing date. To handle this delay, you must configure delayed billing.

To enable delayed billing, see "Setting Up Delayed Billing" in BRM Configuring and Running
Billing.

® Note

If you use pipeline-triggered billing in Pipeline Manager, you do not need to enable
ConfigBillingDelay because RE Loader loads CDRs only for the current billing cycle.

Invoice Event Caching

If your system uses both RE Loader and invoicing, you must disable invoice event caching to
ensure that invoices contain event details.

To disable invoice event caching, disable the EventCache business parameter. See
"Improving Performance by Customizing Event Caching" in Designing and Generating Invoices
for more information about this setting.

Setting Up RE Loader for Virtual Column-Enabled Systems

RE Loader populates some of the event tables. After you generate virtual columns on event
tables in your BRM installation, you must run the pin_gen_classid_values.pl script. Running
the script ensures that the proper mapping of BRM object types and their corresponding object
IDs is created for your extended event objects in a virtual column-enabled system.

Loading Rated Events
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Chapter 4
Configuring Whether to Perform Redo Generation

@® Note

BRM's support for virtual columns is deprecated in BRM 15.2 and will be removed in a
future release.

To set up RE Loader for virtual column-enabled systems:

1. Go to BRM_homelsetuplscripts.

2. Open the pin_gen_classid_values.pl file and verify that the first line in the file is pointing
to the location of Perl in your installation.

3. Run the Perl script pin_gen_classid_values.pl.

Running the script regenerates the classid_values.txt file that is used by RE Loader. The
classid_values.txt file has the mapping of BRM object types (poid_types) and their
corresponding object IDs (object_ids).

If you have extended BRM objects and these extended objects are new event subclasses that
impact RE Loader, you must create new SQL Loader (sqlldr) control files. In virtual column-
enabled systems, the RE Loader sqlldr control files must use the keywords VIRTUAL_CHAR
and VIRTUAL_CONSTANT in the section that specifies the data definition of rows and also in
the constant section.

Configuring Whether to Perform Redo Generation

This information applies only to the original processing method.

By default, RE Loader skips redo generation when loading files into the BRM database. This
optimizes loading performance, but it can cause you to lose data if your system shuts down
ungracefully.

You can re-enable redo generation by removing the UNRECOVERABLE option from each RE
Loader control file.

To enable redo generation, do the following for each table's control file:

1. Open the BRM_homelappslpin_relicontrol_file file in a text editor, where control_file can
be one of the files shown in Table 4-1.

Table 4-1 RE Loader Control Files
- - |

File Name Description

event_bal_impacts_t.ctl Control file for the EVENT_BAL_IMPACTS_T table.
event_delayed_act_wap_inter_t.ctl Control file for the EVENT_DELAYED_ACT_WAP_INTER_T table.
event_delayed_session_gprs_t.ctl Control file for the EVENT_DELAYED_ SESSION_GPRS T table.
event_sub_bals_t.ctl Control file for the EVENT_SUB_BALS_T table.
event_sub_bal_imp_t.ctl Control file for the EVENT_SUB_BAL_IMP_T table.
event_dlay_sess_tlcs_t.ctl Control file for the EVENT_DLAY_SESS_TLCS_T table.
event_dlay_sess_tlcs_svc_cds_t.ctl Control file for the EVENT_DLAY_SESS _TLCS_SVC_CDS T table.
event_t.ctl Control file for the EVENT_T table.

event_total_t.ctl Control file for the EVENT_TOTAL_T table.

Loading Rated Events
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Chapter 4
Configuring Field Lengths for Input Data Files

Table 4-1 (Cont.) RE Loader Control Files

File Name

Description

event_dlyd_session_tlco_gsm_t.ctl

Control file for the EVENT_DLYD _SESSION_TLCO_GSM _T table.

2. Comment out the UNRECOVERABLE option:

# UNRECOVERABLE

® Note

Removing the UNRECOVERABLE option significantly decreases loading

performance.

3. Save and close the file.

Configuring Field Lengths for Input Data Files

Any value in the input data file longer than 255 characters must include its maximum size. If
the maximum size is not specified, the value is truncated to 255 characters when it is loaded

into the database.

Fields in the input data file that should not be loaded into the database are specified with the
label FILLER in the SQL Loader control file. If the input data file contains a FILLER field with a
value longer than 255 characters, SQL Loader terminates with an error specifying the field at
fault. If this happens, add the maximum field size to the field entry in the SQL Loader control

file. Use this syntax:

Field_name  FILLER CHAR( max_si ze)

For example:

DISCOUNT_INFO  FILLER CHAR(2000)

Loading Rated Events
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Configuring the Rated Event
Infranet.properties Files

Learn how to configure the Oracle Communications Billing and Revenue Management (BRM)
Rated Event Loader (RE Loader) and the Kafka Event Streaming Infranet.properties files.

The RE Loader Infranet.properties file applies to the original processing method for either
Oracle Communications Elastic Charging Engine (ECE) or Pipeline Manager, while the Event
Stream Processor (ESP) Infranet.properties file applies to ECE REF JSONFILE events, ECE
Composable Services events, and supported external events consumed from Kafka. See
"Methods of Transferring Rated Events to BRM" for information about the processing methods.

Topics in this chapter:

*  Configuring the RE Loader Infranet.properties File

»  Configuring the Event Stream Processor Infranet.properties File

Configuring the RE Loader Infranet.properties File

To configure RE Loader, you edit the RE Loader Infranet.properties file.

The Infranet.properties file contains configuration information for processing CDR files, such
as the location of the RE Loader processing directory, how to connect to the BRM database,
and how to process specific events.

@® Note

In ECE, some parameters have values that are used by the code if the corresponding
values are removed or commented out from the infranet.properties file. If these
values are different from the default values in the file, they are mentioned in the tables
below.

The tables in this chapter provide information for configuring the infranet.properties file for
both ECE and Pipeline Manager.

To configure your RE Loader Infranet.properties file:

1. Open the BRM_homelappslpin_rellinfranet.properties file in a text editor.
2. Edit the file.

3. Save and close the file.

4

If you are using the RE Loader daemon, use the pin_ctl utility to run the BRM_homelbinl
start_rel_daemon script. See "Running the pin_ctl Utility" in BRM System Administrator's
Guide.

Topics in this section:

« BRM Database Connection

Loading Rated Events
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«  BRM Server Connection

» RE Loader Daemon

 Default RE Loader Processing

 Loading Event Records

» Storable-Class RE Loader Processing

 RE Loader Logging

BRM Database Connection

Table 5-1 contains the RE Loader Infranet.properties file entries for connecting to the BRM
database.

Table 5-1 Database Connection Entries

R
Entry Description

infranet.rel.dbtype Specifies the BRM database type.
If not included in the file, ECE uses the value ORACLE.
The default value is oracle.

infranet.rel.dbname Specifies the BRM database name.

Note: Your database name is the TNSNAMES alias in the Oracle_home/network/
admin/tnsnames.ora file.

Ensure that this value is correct for your system.
The default value is pindb.

infranet.rel.userid Specifies the user ID for connecting to the BRM database.
Ensure that this value is correct for your system.
The default value is pin.

infranet.rel.dbhost Specifies the database machine's host name.
The default value is localhost.

infranet.rel.dbport Specifies the database port number.
The default value is 1433.

infranet.rel.partition_set_number | Specifies the partition set number, from 1 through 7. This entry applies only to BRM
databases with multiple delayed partition sets.

* 1 uses delayed partition set P_1D to P_12D.

* 2 uses delayed partition set P_1D to P_12D2.

* 3 uses delayed partition set P_1D to P_12D3.

e 4 uses delayed partition set P_1D to P_12D4.

*  5uses delayed partition set P_1D to P_12D5.

* 6 uses delayed partition set P_1D to P_12D6.

* 7 uses delayed partition set P_1D to P_12D7.

The default value is 1.

BRM Server Connection

Table 5-2 contains the RE Loader Infranet.properties file entries for connecting to the BRM
server.
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Table 5-2 BRM Server Connection Entries

Entry

Description

infranet.login.type

Specifies whether RE Loader requires a login name and password to log in
to BRM.

* 0 specifies that a login name and password are not required.

* 1 specifies that a login name and password are required.

The default value is 1.

infranet.failover

In high-availability systems, specifies the secondary CM connection. For
example:

infranet.failover.1l = pcp://
root.0.0.0.db_no: password@ai | over _host: fail over_port/service/
pcmclient

There is no default value for this parameter.

infranet.rel.polling_interval

Specifies the interval, in milliseconds, that RE Loader checks the database
to see whether another process is loading.

The polling interval depends on the number and size of your input files. If you
have very large files, make the polling interval longer. If you have many small
files, make the interval shorter.

The default value is 1000.

infranet.rel.polling_time_out

Specifies the time, in milliseconds, that RE Loader waits to load events
before exiting.

The time-out period depends on the number and size of your input files and
how many parallel RE Loader processes are running. If you have very large
files or many processes, make the time-out period longer.

The default value is 600000.

infranet.rel.updater_threads

Specifies the number of threads dedicated to the update and preupdate
stored procedures. You can specify a fixed number of threads or configure
RE Loader to adjust the number of threads based on the number of
database objects to update.

To specify a fixed number of threads, set the entry equal to the desired
number of threads.

To configure RE Loader to automatically adjust the number of threads, set
the entry to 0. In this case, RE Loader spawns the following number of
threads:

» Lessthan 1,000 objects: 2 threads

e Between 1,000 and 200,000 objects: 4 threads

. More than 200,000 objects: 8 threads

Note: Specifying a number of threads that exceeds the number of CPUs in
your system may cause deadlock due to a lack of system resources. If you
set the infranet.rel.updater_threads entry to a value greater than 8, RE
Loader returns a warning message and continues processing.

If not included in the file, ECE uses the value 1.
The default value is 4.

infranet.rel.validate_dbnumber

Specifies whether RE Loader performs an extra validation step to ensure that
it is loading a call detail record (CDR) file into the correct database schema.

Important: Use this option only for debugging. In a production environment,
set this to false. Setting it to true degrades performance while loading data
into the database.

See "Turning Off Database Verification to Improve Processing Performance".

The default value is true.

Loading Rated Events
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Table 5-2 (Cont.) BRM Server Connection Entries

Entry

Description

infranet.rel.validate_indexes

Specifies whether RE Loader verifies that the database indexes are correct
before loading data into the database.

Important: Use this option only for debugging. In a production environment,
set this to false. Setting it to true degrades performance while loading data
into the database. See "Turning Off Index Verification to Improve Database

Loading Performance".

If not included in the file, ECE uses the value true.
The default value is false.

infranet.rel.max_increment_by

Specifies the number of database schemas in your system. This value is
used by the POID generation algorithm to ensure that POIDs are unique
across all database schemas in your system.

See "Preventing POID Errors in Multischema Systems".

The default value is 20.

infranet.rel.sort.limit

Defines the maximum number of CDRs that the preprocessing script can
sort by account ID. This improves performance later during the balance
updating process.

If the number of CDRs in the input file is greater than the
infranet.rel.sort.limit value, the preprocessing script does not sort the
CDRs.

If not included in the file, ECE uses the value 500000.
The default value is 100000.

RE Loader Daemon

Table 5-3 contains the RE Loader Infranet.properties file entries for running the RE Loader

daemon.

Table 5-3 RE Loader Daemon Entries

Entry

Description

batch.check.interval

Specifies the time interval, in seconds, to monitor files from the output directory.
There is no default value for this parameter.

batch.file.rename.extension

Specifies the file name extension that the RE Loader daemon uses to rename the
interim files before processing them.

The default value is .bc.

batch.start.highload.time

Specifies the start time of your system's busiest period. Specify the hour, minute, and
second, in hhmmss format, using the 24-hour clock.

There is no default value for this parameter.

batch.end.highload.time

Specifies the start time of your system's slowest period. Specify the hour, minute, and
second, in hhmmess format, using the 24-hour clock.

There is no default value for this parameter.

batch.lock.socket.addr

Specifies the port address of the process.
The default value is 24507.

batch.rel.archiveDir

Specifies the full path to the directory where a successfully processed file is archived.
This is the default archive directory for all the event handlers.

The default value is BRM_home/apps/pin_rel/gsm/tel/archive.
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Table 5-3 (Cont.) RE Loader Daemon Entries

Entry

Description

batch.rel.rejectDir

Specifies the full path to the directory where an unsuccessfully processed file is
stored. This is the default reject directory for all the event handlers.

The default value is BRM_home/apps/pin_rel/gsmi/tel/archive.

batch.random.events

Specifies the name of the event type to process. If you have two or more types of
events, separate each with a comma, but no blank space. For example,
TEL,SMS,GPRS.

There is no default value for this parameter.

event.max.at.highload.time

Specifies the highest number of the RE Loader threads permitted to run
simultaneously for this event during the high-load time (that is, from
batch.start.highload.time to batch.end.highload.time).

For example, if event.max.at.highload.time is 2, two threads are permitted to run
simultaneously for this event during the high-load time.

There is no default value for this parameter.

event.max.at.lowload.time

Specifies the highest number of the RE Loader threads permitted to run
simultaneously for this event during the low-load time (that is, from
batch.end.highload.time to batch.start.highload.time).

For example, if event.max.at.lowload.time is 2, two threads are permitted to run
simultaneously for this event during the low-load time.

There is no default value for this parameter.

event.file.location

Specifies the full path name of the directory to monitor for the arrival of new files that
match the pattern in event.file.pattern.

There is no default value for this parameter.

event.file.pattern

Specifies the file name pattern to look for. You can use an asterisk (*) to represent
zero or more characters in the file name. No other wildcards are supported.

There is no default value for this parameter.

event.archiveDir

(Optional) Specifies the full path to the directory where a successfully processed file is
archived for a particular event handler. When multiple event handlers are configured,
configure this entry to specify the directory that archives files from a particular event
handler.

There is no default value for this parameter. If it is not provided, the files are placed in
the BRM_home/apps/pin_rel directory.

event.rejectDir

(Optional) Specifies the full path to the directory where an unsuccessfully processed
file is stored for a particular event handler. When multiple event handlers are
configured, configure this entry to specify the directory that stores files from a
particular event handler.

There is no default value for this parameter. If it is not provided, the files are placed in
the BRM_home/apps/pin_rel directory.

event.file.type

Specifies the type of input CDR file.

 ECE_PRE_SPLIT specifies that RE Loader uses ECE generated preprocessed
control files and data files.

*  STANDARD specifies that RE Loader uses pipeline generated input files.

The default is STANDARD.

Always use STANDARD for Pipeline Manager.

Note: You cannot specify both ECE_PRE_SPLIT and STANDARD in the same
Infranet.properties file.

Loading Rated Events
G54474-01

October 28, 2026

Copyright © 2017, 2026, Oracle and/or its affiliates. Page 5 of 22



ORACLE’

Default RE Loader Processing
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Configuring the RE Loader Infranet.properties File

Table 5-4 contains the RE Loader Infranet.properties file entries for configuring the default
processing of CDRs. The configuration information in this section applies to all events except
for those defined in the storable class-specific section.

Table 5-4 Default Configuration Entries

Entry

Description

infranet.rel.default.interim_directory

Specifies the RE Loader processing directory. This is the location where
RE Formatter loads the CDR files.

If not included in the file, ECE uses the value ./.
The default value is BRM_home/apps/pin_rel.

infranet.rel.default.supported_creation_proc
esses

Specifies which creation processes are supported. As initially configured,

RE Loader supports all creation processes:

e PIN_REL_TRANSFORM_CDR specifies that the file was last
processed by the pin_rel_transform_cdr.pl script and therefore
contains discount events.

¢ SUSPENSE_CREATE specifies that the RE Loader process creates
new suspense records in the suspended usage table.

e SUSPENSE_UPDATE specifies that the RE Loader process updates
existing suspense records in the suspended usage table.

*«  RATING_PIPELINE specifies that the file was last processed by the
rating pipeline and therefore contains prerated events. This option
applies only to Pipeline Manager.

«  RERATING_PIPELINE specifies that the file was last processed by
the rerating pipeline and therefore contains rerated events. This
option applies only to Pipeline Manager.

By default, RE Loader supports all creation processes.

infranet.rel.default.failure_script

Specifies the script called when RE Loader attempts to reload events that
previously failed to load into the database.

The default value is pin_rel_handle_interim_files.pl.

infranet.rel.default.failure_flags

Specifies the flag passed to the failure script.
You can specify the following flags in the default
pin_rel_handle_interim_files.pl failure script:
e 0to do nothing.

e 1torename the interim files by appending .saved.timestamp to the
file name.

e 2 to delete the temporary files.

* 3 to move the unsuccessfully processed data files generated by ECE
to the reject directory. This option is only available for ECE.

The initial value and the default are 1.

infranet.rel.default.preprocess_script

Specifies the name of the preprocessing script.
The default value is pin_rel_preprocess_cdr.pl.

infranet.rel.default.preprocess_flags

Specifies the flag passed to the preprocessing script.
The default value is 0.
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Table 5-4 (Cont.) Default Configuration Entries

Entry

Description

infranet.rel.default.load_util

Specifies the name of the load utility.

For Oracle's SQL Loader, it also specifies whether the utility uses direct-
path loading or conventional-path loading:

«  Direct-path loading: This is the fastest way to load events into the
database. It can be 10% to 30% faster than conventional-path
loading, depending on the file size, memory size, storage
configuration, and storage performance. However, direct-path loading
has limits for concurrent system activities. When an event is loaded
in direct-path mode, the load utility locks the event's entire partition
and some of the table's indexes. This prevents other operations from
updating or reading the event table. Direct-path mode is
recommended when the event table has limited concurrent usage.

e Conventional-path loading: This is the recommended loading
mode if BRM performs many concurrent operations on the event
table. For example, use conventional-path loading if BRM is rerating
events, performing billing-time taxation, or generating detailed
invoices concurrently with RE Loader. Conventional mode is also
recommended if you have small source files for RE Loader because
the performance gained by using direct-path loading is surpassed by
the mode's preprocessing and file-handling overhead.

Important: If you use conventional-path loading, use the APPEND
option in your RE Loader control files. Do not use the TRUNCATE
option.

To specify the load utility name and loading mode:

e UtilityName direct=true unrecoverable specifies to use direct-path
loading. This is the default.

«  UtilityName direct=false specifies to use conventional-path loading.

The default is sqlldr direct=true streamsize=5000000

readsize=10000000 unrecoverable.

infranet.rel.default.preupdater_sproc

Specifies the name of the preupdate stored procedure.
The default value is pin_rel.pin_rel_pre_updater_sp.

infranet.rel.default.preupdater_batch_size

Specifies the size of the preupdate batch.
The default value is 5.

infranet.rel.default.preupdater_flags

Specifies the flag passed to the preupdate stored procedure.
The default value is 1.

infranet.rel.default.updater_sproc

Specifies the name of the update stored procedure.
The default value is pin_rel.pin_rel_updater_sp.

infranet.rel.default.updater_batch_size

Specifies the size of the update batch.
The default value is 5.

infranet.rel.default.updater_flags

Specifies the flag passed to the update stored procedure. The default
value is 1.

infranet.rel.default.success_script

Specifies the script called when RE Loader successfully loads a batch of
events into the BRM database.

The default value is pin_rel_handle_interim_files.pl.
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Table 5-4 (Cont.) Default Configuration Entries

e ____________________________________________|
Entry Description

infranet.rel.default.success_flags Specifies the flag passed to the success script.
You can specify the following flags in the default
pin_rel_handle_interim_files.pl script:

e 0to do nothing.

* 1 torename the interim files by appending .saved.timestamp to the
file name.

e 2 to delete the temporary files.
The default value is 2.

infranet.rel.default.storable_class Specifies the storable class you are loading.

Important: If you use Oracle SQL Loader, use the APPEND option in
your RE Loader control files. Do not use the TRUNCATE option.

If not included in the file, ECE uses the value /event/delayed/session/

gprs.
There is no default value for this parameter.

infranet.rel.default.creation_process Specifies whether the file contains prerated, rerated, or discount events:

*  PIN_REL_TRANSFORM_CDR specifies that the file was last
processed by the pin_rel_transform_cdr.pl script and therefore
contains discount events.

*«  RATING_PIPELINE specifies that the file was last processed by the
rating pipeline and therefore contains prerated events. This option
applies only to Pipeline Manager.

*  RERATING_PIPELINE specifies that the file was last processed by
the rerating pipeline and therefore contains rerated events. This
option applies only to Pipeline Manager.

Important: RE Loader can dynamically source the creation process from

the event record header file. Remove the comment from this entry only if

all of your event record files come from the same creation process.

infranet.rel.default.ece_control_file_directory | Specifies the location of the control files generated by BRM Elastic
Charging Engine (ECE). The default is BRM_home/apps/pin_rel.

This parameter is not applicable to Pipeline Manager.

infranet.rel.default.ece_data_file_directory Specifies the location of the data files generated by ECE. The default is
BRM_home/apps/pin_rel.

This parameter is not applicable to Pipeline Manager.

infranet.rel.ece_preprocessed Specifies whether RE Loader uses ECE generated preprocessed control
files and data files:

*  TRUE specifies that RE Loader uses ECE generated preprocessed
control files and data files.

*  FALSE specifies that RE Loader uses pipeline generated input files.

The default is FALSE.

This parameter should always be FALSE for Pipeline Manager.

Loading Event Records

Table 5-5 contains the RE Loader Infranet.properties file entries for configuring how RE
Loader handles event records.
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Table 5-5 RE Loader Event Handling Configuration Entries

Entry

Description

infranet.rel.use_end_time

Specifies whether RE Loader uses the start time or end time of the rated

event for deciding the billing cycle.

» 1 specifies that RE Loader uses the end time of the rated event for
deciding the billing cycle. The initial value and the default are 1.

* 0 specifies that RE Loader uses the start time of the rated event for
deciding the billing cycle.

infranet.rel.default.header.record_type

Specifies the header record type. The initial value and the default are 010.

infranet.rel.default.detail.record_type

Specifies the detail record type. The initial value and the default are 020.

infranet.rel.default.trailer.record_type

Specifies the trailer record type. The initial value and the default are 090.

infranet.rel.field.delimiter

Specifies the delimiter symbol. The initial value and the default are \t for tabs.

infranet.rel.header.position.storable_clas
s

Specifies which field in the event record file contains the storable class
name. The initial value and the default are 20.

Note: When you set this field to 0, RE Loader uses the default storable class
specified in infranet.rel.default.storable_class.

infranet.rel.header.position.creation_proc
ess

Specifies which field in the event record file contains the name of the
creation process (for example, whether the file contains prerated, rerated, or
discount events). The initial value and the default are 18.

Note: You can specify 0 if you do not need this field validated.

infranet.rel.header.position.sender

Specifies which field in the event record file contains the sender. The initial
value and the default are 3.

infranet.rel.header.position.recipient

Specifies which field in the event record file contains the recipient. The initial
value and the default are 4.

infranet.rel.header.position.file_sequence

Specifies which field in the event record file contains the file sequence
number. The initial value and the default are 5.

Note: You can specify 0 if you do not need this field validated.

infranet.rel.header.position.creation_time
stamp

Specifies which field in the event record file contains the creation time stamp.
The initial value and the default are 7.

Note: You can specify 0 if you do not need this field validated.

infranet.rel.trailer.position.record_count

Specifies the field position of the field that contains the total number of detail
records in the output file.

The initial value and the default are 7. The field position starts with 1.

infranet.rel.file_extension.disc.transform_
script

By default, this entry is commented out.
The initial value is pin_rel_transform_cdr.pl.
No default exists.

infranet.rel.file_extension.disc.transform_
flags

By default, this entry is commented out.
The initial value is 0.
No default exists.

infranet.rel.header.position.object_cache
_type

Set this value to 0. The default value is 23.

This parameter is not applicable to ECE.

Storable-Class RE Loader Processing

Table 5-6 contains the RE Loader Infranet.properties file entries for configuring CDR
processing for specific storable classes.

Loading Rated Events
G54474-01
Copyright © 2017, 2026, Oracle and/or its affiliates.

October 28, 2026
Page 9 of 22



ORACLE’

Chapter 5
Configuring the RE Loader Infranet.properties File

For each storable class, only the infranet.rel.storable_class.classname.number_of_tables
and infranet.rel.storable_class.classname.table.N.name entries are mandatory. RE Loader
uses the values from the related infranet.rel.default settings for any undefined storable class-

specific entries.

When editing these entries:

* Create a set of entries for each event you want to load.

* Replace classname with the appropriate storable class name. For example, use
event_delayed_session_gprs for the levent/delayed/session/gprs storable class.

* Create a set of *.table.N.* entries for each table. For example, if the storable class
contains three tables, create a set of *.table.1.* entries, a set of *.table.2.* entries, and a
set of *.table.3.* entries.

Table 5-6 Storable-Class-Specific Configuration Entries

Entry

Description

infranet.rel.storable_class.classname.i
nterim_directory

RE Loader processing directory. This is the location where preprocessed events
are temporarily stored before they are loaded.

infranet.rel.storable_class.classname.s
upported_creation_processes

Specifies whether the file contains prerated, rerated, or discount events.

infranet.rel.storable_class.classname.f
ailure_script

Specifies the script to call when RE Loader attempts to load events that
previously failed to load into the database.

infranet.rel.storable_class.classname.f
ailure_flags

Specifies the flag to pass to the failure script.

infranet.rel.storable_class.classname.p
reprocess_script

Specifies the name of the preprocessing script.

infranet.rel.storable_class.classname.p
reprocess_flags

Specifies the flag to pass to the preprocessing script.

infranet.rel.storable_class.classname.n
umber_of_tables

Specifies the number of tables in the storable class.
Important: This entry is mandatory for all types of events.

infranet.rel.storable_class.classname.t
able.N.name

Specifies the name of a storable class table.
Important: This entry is mandatory for all types of events.

infranet.rel.storable_class.classname.t
able.N.load_util

Specifies the name of the load utility. For Oracle's SQL Loader, it also specifies
whether the utility uses direct-path loading or conventional-path loading:

e UtilityName direct=true unrecoverable specifies to use direct-path
loading.
*  UtilityName direct=false specifies to use conventional-path loading.

Important: If you use conventional-path loading, use the APPEND option in your
RE Loader control files. Do not use the TRUNCATE option.

infranet.rel.storable_class.classname.t
able.N.control_file

Specifies the control file to use when loading the data file into the database.

infranet.rel.storable_class.classname.p
reupdater_sproc

Specifies the name of the preupdater stored procedure.

infranet.rel.storable_class.classname.p
reupdater_batch_size

Specifies the preupdater batch size.

infranet.rel.storable_class.classname.p
reupdater_flags

Specifies the flag to pass to the preupdater stored procedure.

infranet.rel.storable_class.classname.u
pdater_sproc

Specifies the name of the updater stored procedure.
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Table 5-6 (Cont.) Storable-Class-Specific Configuration Entries

e ___________________________________________________|
Entry Description

infranet.rel.storable_class.classname.u | Specifies the updater batch size.
pdater_batch_size

infranet.rel.storable_class.classname.u | Specifies the flag to pass to the updater stored procedure.
pdater_flags

infranet.rel.storable_class.classname.s | Specifies the script to call when RE Loader successfully loads a data file into the
uccess_script BRM database.

infranet.rel.storable_class.classname.s | Specifies the flag to pass to the success script when RE Loader successfully
uccess_flags loads a data file into the BRM database.

RE Loader Logging

Table 5-7 contains the RE Loader Infranet.properties file entries for configuring logging.

Table 5-7 RE Loader Logging Configuration Entries

R
Entry Description

infranet.log.file Specifies the name of the RE Loader log file.
The initial value is rel.pinlog.
No default exists.

infranet.log.name Specifies the name of the application.
The initial value is REL for RE Loader.
No default exists.

infranet.log.level Specifies the log reporting level:

» 1 specifies error-level reporting.

» 2 specifies warning-level reporting.

* 3 specifies debug-level reporting.

The initial value is 1.

The default is String.valueOf(ErrorLog.Error) (equivalent to 1).

See "Setting the Reporting Level for Logging Messages" in BRM System
Administrator's Guide.

infranet.log.logallebuf Specifies whether RE Loader automatically logs all EbufException errors.
The initial value is true.
No default exists.

infranet.rel.custom_error_codes Specifies the name of the custom error code file.
The initial value is CustomErrorCodes.properties.
No default exists.

To move this file from its default location, you must create a symbolic link
between the name of the file and its new location. To create this link, go to
the BRM_home/apps/pin_rel directory and enter the following at the
command prompt:

In -s path_to_where_file_was_noved/
CustomErrorCodes.properties ./CustomErrorCodes.properties
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Configuring the Event Stream Processor Infranet.properties File

This information applies to ESP settings for internal ECE Rated Event Formatter (REF)
JSONFILE events, ECE Composable Services events, and supported externally rated events
consumed from Kafka. ECE ZIPFILE streaming uses the RE Manager Stream Processor. For
more information about these processing paths, see "Event Streaming Mode".

Table 5-8 through Table 5-22 list the shared ESP settings and source-specific entries in the
ESP Infranet.properties file. Use these tables as the property reference when following
"Processing Rated Events for Loading Using Kafka".

To configure the ESP Infranet.properties file:

1.

Open the BRM_homelappslevent_stream_processot/infranet.properties file in a text
editor.

Edit the file.
Save and close the file.
Start or restart ESP.

® Note
The tables use the following labels to show which event source a setting applies to:

e (Internal event) applies to the ECE REF JSONFILE path, including its internal-
event batching settings.

 (ECE Composable Services) applies to ECE Composable Services events.
e (External event) applies to third-party prerated events.

* No label means the setting applies to all three event sources.

The following topics are in this section:

Loading Rated Events
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* Additional ESP Configuration

Kafka Consumer Configuration

You can configure the parameters in this section to poll Kafka topics and pass the events in
batches to the ESP for processing.

Properties prefixed with kafka.config. use Apache Kafka consumer configuration names. ESP
removes the prefix before passing the settings to the Kafka consumer.

Table 5-8 lists the parameters for polling Kafka topics and passing events in batches.

Table 5-8 Kafka Consumer Entries

e ____________________________ |
Name Default Description

kafka.config.auto.offset.reset earliest The value to use only when a
consumer has no valid committed
offset for a partition.

Available values are:

e earliest: Starts consumption
from the oldest available
message in the partition.

* latest: Starts consumption
from the next new message
that arrives after the
consumer begins.

* none: Returns an error if
there is no valid committed
offset for the partition.

kafka.config.bootstrap.servers ${HOSTNAME}:9092 A list of host/port pairs to use for
establishing the initial connection
to the Kafka cluster.

This list should be in the form:
hostl:portl,host2:port2,...

kafka.config.enable.auto.commit | false Specifies if the consumer's offset
is periodically committed in the
background.

Note: This parameter is disabled
for manual offset commits.

kafka.config.key.deserializer org.apache.kafka.common.seriali | The deserializer class for keys.
zation.StringDeserializer

kafka.config.value.deserializer org.apache.kafka.common.se The deserializer class for values.
rialization.ByteArrayDeserializer

kafka.config.max.poll.records 5 The maximum number of records
returned in a single poll.

Note: Set max.poll.records to 1
when you enable batching in
Rated Event Formatter. Also,
ensure that you set
event_stream_processor.ref_batc
hing_enabled to true.

Loading Rated Events
G54474-01 October 28, 2026

Copyright © 2017, 2026, Oracle and/or its affiliates. Page 13 of 22



ORACLE Chapter 5
Configuring the Event Stream Processor Infranet.properties File

Kafka Consumer Availability and Batching Configuration

You can configure the parameters in this section to manage how the consumer connects to the
Kafka broker and processes events in batches.

Table 5-9 lists the parameters for connecting to the Kafka broker and processing events in
batches.

Table 5-9 Kafka Consumer Availability and Batching Entries
- __________________________ |

Name Default Description

kafka.server.check.retries 5 The number of retry attempts to
connect to the Kafka server if it is
unreachable.

kafka.server.check.timeout.ms 10000 The timeout, in milliseconds, to

wait for a response from the
Kafka server for each attempt.

kafka.server.offset.retry.delay.ms | 5000 The delay, in milliseconds, before
retrying offset retrieval from the
database when an error occurs
during an offset fetch.

kafka.server.poll.timeout.ms 1000 The maximum time, in
milliseconds, to wait for
messages during each poll call.

event_stream_processor.ref_batc | false Specifies if streaming mode is

hing_enabled (Internal event) enabled for internal event batch
processing.

kafka.server.batch.timeout.ms No default value The optional timeout, in

milliseconds, before flushing a
partial batch.

Helidon Server Configuration

You can configure the parameters in this section to manage how the Helidon server binds to
network interfaces and listens for incoming HTTP requests.

Table 5-10 lists the parameters for configuring the Helidon server’s network interface and port
settings.

Table 5-10 Helidon Server Entries
|

Name Default Description

server.host ${HOSTNAME} The network interface the server
binds to.

server.port 8080 The port on which the Helidon
server listens for incoming HTTP
requests.
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Metrics Configuration

You can configure the parameters in this section to manage how the application monitors and
collects metrics during operation.

Table 5-11 lists the parameters for configuring metric monitoring intervals and thread settings.

Table 5-11 Metric Entries

e ________________________ ____________________|
Name Default Description

metrics.monitor.retry.interval 60 The interval, in seconds, for
retrying metric monitoring
operations.

metrics.monitor.thread.name kafka-consumer-metrics-monitor | The name of the thread that
monitors Kafka consumer
metrics.

Topic Configuration

You can configure the topics for the ESP to consume events from Kafka. Configure a topic for
each event source and a matching handler when the topic requires a specific handler.

ESP supports topic-specific Kafka consumer settings that override the corresponding default
settings prefixed with kafka.config.. To configure a setting for a specific topic, use
topic.consumer.config.topic-name.configuration-name,

where:

* topic-name identifies the Kafka topic.

e configuration-name identifies the Kafka consumer setting.

For example, the following entry sets max.poll.records to 100 for test-topic, overriding
kafka.config.max.poll.records only for that topic:

t opi c. consumer. confi g. test-topic.mx. pol|.records=100

Table 5-12 lists the parameters for configuring these event topics. Sequence determines the
order in which the system consumes internal Kafka topics.

Table 5-12 Topic Entries
|

Name Default Description
event_stream_processor.topic.int | RatedEvents The name of the internal Kafka
ernal.sequence (Internal event) topic to be consumed.
event_stream_processor.topic.cu | No default value The name of the custom Kafka
stom.sequence (ECE topic to be consumed.

Composable Services and
External event)

topic.consumer.count.topic-name | 1 The number of consumers to
start for the specified Kafka topic.
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Table 5-12 (Cont.) Topic Entries
|

Name

Default

Description

topic.consumer.config.topic-
name.max.poll.records

100

The maximum number of records
returned in a poll for the specified
Kafka topic.

topic.consumer.config.topic-
name.value.deserializer (ECE
Composable Services)

io.cloudevents.kafka.CloudEvent
Deserializer

Reads CloudEvents from the
specified ECE Composable
Services Kafka topic.

Handler Configuration

You can configure handler classes to process internal and custom events.

Table 5-13 lists the parameters for configuring event handler classes responsible for handling
various events. Sequence determines the order in which the system handles events.

Table 5-13 Handler Entries

Name

Default

Description

event_stream_processor.handler.
default (Required)

com.oracle.brm.esp.core.event_s
tream_processor.handler.EventH
andlerimpl

The default event handler
implementation.

event_stream_processor.handler.
internal.sequence (Internal event)

com.oracle.brm.esp.core.event_s
tream_processor.handler.Internal
EventHandlerimpl

The class for handling the Rated
Event Formatter (REF) generated
events.

event_stream_processor.handler.
custom.sequence (ECE
Composable Services and
External event)

com.oracle.brm.esp.core.event_s
tream_processor.handler.Custom
EventHandlerimpl

The class for handling events
from the topic with the matching
custom.sequence suffix.

@® Note

If a handler entry is already configured for the ECE Composable Services topic, set it
to the same fully qualified EventHandlerlmpl class listed for ECE Composable
Services events in Table 5-13. A matching handler entry takes precedence over
event_stream_processor.handler.default.

JDBC Connection Pool Configuration

You can configure the parameters to define how the event stream processor connects to the

BRM database.

Table 5-14 lists the parameters available for configuring the JDBC connection pool for

database connectivity.
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Table 5-14 JDBC Connection Pool Entries

Name

Default

Description

event_stream_processor.jdbc_po
ol.connectionURL

jdbc:oracle:thin:@//HOST:
{PORT}/PINDB

The connection URL for the BRM
database.

ol.minPoolSize

event_stream_processor.jdbc_po | 10 The maximum time, in seconds,
ol.connectionWaitTimeout to wait for a connection.
event_stream_processor.jdbc_po | false Specifies whether Fast
ol.fastConnectionFailoverEnabled Connection Failover (FCF) is
enabled.
event_stream_processor.jdbc_po | 1 The initial number of connections
ol.initialPoolSize to create in the pool.
event_stream_processor.jdbc_po | true Specifies if UCP JMX metrics are
ol.jmxEnabled enabled.
event_stream_processor.jdbc_po | 50 The maximum number of
ol.maxPoolSize connections permitted in the pool
at once.
event_stream_processor.jdbc_po | 50 The maximum number of
ol.maxStatements database statements that can be
cached.
event_stream_processor.jdbc_po | 10 The frequency, in seconds, for
ol.metricUpdatelnterval updating UCP metrics.
event_stream_processor.jdbc_po | 1 The minimum number of

connections maintained when
idle.

event_stream_processor.jdbc_po
ol.nonTransientErrorCodes

1,1450,12899,1722,20010,1489,
6550

The nontransient error codes.
These identify persistent errors
that are not retried.

event_stream_processor.jdbc_po
ol.onsConfiguration

No default value

The Oracle Notification Services
configuration for FCF.

event_stream_processor.jdbc_po
ol.poolLogLevel

INFO

The initial log level for UCP
logging.

event_stream_processor.jdbc_po
ol.sqlForValidateConnection

SELECT SYSDATE FROM DUAL

The SQL command for validating
database connections if enabled.

ol.validateSchema

event_stream_processor.jdbc_po | pin The BRM database user name.

ol.user

event_stream_processor.jdbc_po | false Specifies if each connection is

ol.validateConnectionOnBorrow validated when retrieving from
the pool.

event_stream_processor.jdbc_po | true Specifies if the BRM schema is

validated on pool creation.

event_stream_processor.jdbc_po
ol.wallet_entry_name

infranet.rel.password

The wallet entry name for the
database password.

event_stream_processor.jdbc_po
ol.wallet_location

${BRM_CONF_WALLET}

The path to the BRM wallet for
the database.

event_stream_processor.jdbc_po
ol.user.dbno

pindbno

The user name for the specified
BRM database schema.

event_stream_processor.jdbc_po
ol.wallet_entry_name.dbno

infranet.rel.password.1

The wallet entry containing the
password for the specified BRM
database schema.
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You can configure the parameters to specify how the event stream processor manages SSL
settings for secure connections to the BRM database.

Table 5-15 lists the parameters for configuring SSL options in the JDBC connection pool.

Table 5-15 SSL DB Entries

ol.dbSSLEnabled

Name Default Description
event_stream_processor.jdbc_po | false Specifies if SSL client
ol.dbSSLClientAuth authentication is enabled.
event_stream_processor.jdbc_po | false Specifies if SSL is enabled for

database connections.

event_stream_processor.jdbc_po
ol.ssIKeyStoreLocation

DB_SSL_KEYSTORE_LOC/
cwallet.sso

The path to the SSL keystore.

event_stream_processor.jdbc_po
ol.sslTrustStoreLocation

DB_SSL_TRUSTSTORE_LOC/
cwallet.sso

The path to the SSL trust store.

event_stream_processor.jdbc_po
ol.ssIServerCertDN

No default value

The name of the SSL server
certificate.

event_stream_processor.dbno

Specifies the BRM database
schema number.

Note: If
event_stream_processor.dbno is
omitted, ESP assumes schema
0.

event_stream_processor.jdbc_po
ol.connectionURL.dbno

jdbc:oracle:thin:@//$
{HOSTNAME}:1521/PINDB1

The JDBC URL for the specified
BRM database schema.

Mapper Configuration

You can configure a mapper when ECE Composable Services or external event records
require mapping to the BRM event structure.

Table 5-16 lists the mapper configuration entries. The supplied file specifies a mapper
configuration path and sets the mapper thread-pool capacity to 0.

Table 5-16 Mapper Entries

Name

Default

Description

mapper.configuration.path

${PIN_HOME}/apps/
event_stream_processor/eem/
scenarios/application.yaml

The path to the mapper
application.yaml file.

event_stream_processor.mapp
er_thread_pool_capacity

0

The maximum mapper thread-
pool capacity.

Note:When you set this entry to
0, ESP sizes the pool based on
the processors available to the
JVM.
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The application.yaml file specifies the location of mapping specification files and the routing
rules that ESP uses to select them. For non-JSON input, you can also configure a converter in
this file to convert incoming records to JSON before mapping.

Table 5-17 describes the configuration entries and their nested entries in application.yaml.

Table 5-17 Mapper Application Configuration Entries
|

Entry or Subpath Description

baseMappingDir Specifies the directory that contains the mapping
specification files.

mapperSpecificationKeys Specifies routing rules that associate fields and
values in the incoming JSON event with mapping
specifications.

JSON-field-path under mapperSpecificationKeys | Identifies the incoming field that ESP evaluates to
select a mapping specification, such as
serviceType.

matching-value under JSON-field-path Associates an incoming field value with a mapping
specification name. Specify the name without

the .yaml extension. ESP resolves the
specification file in baseMappingDir.

jsonConverters Specifies optional converter configurations for non-
JSON input. Omit this entry when the incoming
format does not require conversion to JSON.

converter-name under jsonConverters Identifies a converter configuration, such as
partnerCsv or partner-delimited. Its child entries
define the supported record types, converter class,
and converter-specific settings. For more
information, see the examples in "Configuring
Mapper Scenarios in application.yaml|" and
"Configuring a Custom Format Adapter".

supportedRecordTypes under converter-name Lists the incoming record types that the converter
handles, such as text/csv.

converterClass under converter-name Specifies the fully qualified name of the converter
implementation class.

configuration under converter-name Specifies settings that the converter
implementation defines.

setting-name under configuration Specifies an individual converter setting. You can
specify any setting supported by your converter
implementation. For example, metadataPath can
identify a metadata file if the converter defines that
setting. Setting hames and requirements depend
on the converter implementation. For more
information, see the example in "Configuring

Mapper Scenarios in application.yaml".

For a configuration procedure and an example showing these entries, see "Configuring Mapper
Scenarios in application.yaml”.

For information about defining converter settings, see "Configuring a Custom Format Adapter".

For converter implementation requirements, see "About the Format Adapter Interface".

For deployment and restart instructions, see "Compiling and Deploying a Custom Format
Adapter".
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The selected mapping specification defines how ESP maps incoming values to BRM tables
and fields. For information about configuring these mappings, see "Configuring Mapper

Specifications".

Event Deduplication Configuration

You can configure ESP to check event keys for duplicates before committing ECE Composable
Services or external events.

Table 5-18 lists the event deduplication entries.

Table 5-18 Event Deduplication Entries
- __________________________ |

Name Default Description
event_stream_processor.dedup.e | true Enables or disables ESP
nabled duplicate-event checking.
event_stream_processor.dedup.r | 30 Number of days to retain
etention_days accepted event keys before
expired partitions are deleted.
event_stream_processor.dedup.s | -1 Specifies the buffer size for
proc_logging.enabled troubleshooting messages from

the deduplication stored
procedure. Set it to -1 to disable
the messages, 0 to allow
unlimited output, or a positive
number to set a limit. ESP writes
the messages to its DEBUG log.

BRM Business Time Configuration

You can configure ESP to use the JVM clock or get the current BRM private virtual time from
CM for each batch of ECE Composable Services or external events.

Table 5-19 lists the parameters for selecting the business time source and configuring the CM
connection.

Table 5-19 BRM Business Time Entries
]

Name Default Description
event_stream_processor.time.so | system Specifies the source and cm-pvt
urce of business time.
event_stream_processor.time.cm | 1 The CM login type used when
login_type ESP retrieves business time from
CM.
event_stream_processor.time.cm | false Specifies whether SSL/TLS is
.ssl.enabled enabled for ESP’s connection to
CM.
event_stream_processor.time.cm | ${PIN_HOME}/wallet/client The path to the wallet ESP uses
.ssl.wallet.location to connect securely to CM.
event_stream_processor.time.cm | cwallet.sso The name of the wallet file ESP
.ssl.wallet.filename uses to connect securely to CM.
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Enrichment Module Configuration

You can configure batch enrichment classes to process external events before ESP commits
them to BRM. ESP runs the classes in the configured sequence. ESP also supports these
entries for ECE Composable Services TMF events, but the TMF path does not currently
require batch enrichment.

Table 5-20 lists the parameters for configuring batch enrichment classes and selector rules.

Table 5-20 Enrichment Entries

e ________________________ ____________________|
Name Default Description

event_stream_processor.batch.e | No default value Specifies an enrichment class.
nrichment.class.sequence
(External event)

event_stream_processor.selector. | ${PIN_HOME}apps/ The path to the YAML file
config_path (External event) event_stream_processor/ containing rules and conditions
generic_selector.yaml for the configured selector
classes.

Kafka SSL and SASL Authentication Configuration

You can configure ESP to use SSL and SASL authentication when it connects to Kafka.
Configure the security protocol and authentication mechanism required by the Kafka broker.

Table 5-21 lists the entries for configuring Kafka SSL and SASL authentication.

Table 5-21 Kafka SSL and SASL Authentication Entries
"]

Name Default Description
kafka.config.security.protocol SASL_SSL Specifies the security protocol
used to connect to Kafka.
kafka.config.sasl.mechanism PLAIN Specifies the SASL
authentication mechanism.
kafka.config.ssl.truststore.locatio | /path/to/client.truststore.jks The absolute path to the trust
n store used to validate the Kafka
broker certificate.
kafka.config.ssl.truststore.passwo | No default value The BRM wallet entry reference
rd for the trust store password.
kafka.config.ssl.keystore.location | /path/to/client.keystore.jks The absolute path to the client

keystore. Specify this entry when
the Kafka broker requires mutual
TLS authentication.

kafka.config.ssl.keystore.passwor | No default value The BRM wallet entry reference
d for the client keystore password.
Specify this entry when the Kafka
broker requires mutual TLS
authentication.
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Table 5-21 (Cont.) Kafka SSL and SASL Authentication Entries

Name

Default

Description

kafka.config.ssl.key.password

No default value

The BRM wallet entry reference
for the client private key
password. Specify this entry
when the Kafka broker requires
mutual TLS authentication.

kafka.config.sasl.jaas.config

org.apache.kafka.common.securi
ty.plain.PlainLoginModule
required username="espkafka"
password="{Password}";

Specifies the JAAS login
configuration for the selected
SASL mechanism.

kafka.config.sasl.oauthbearer.tok
en.endpoint.url

http://<oauth-server-
host>:<port>/realms/<realm-
name>/protocol/openid-connect/
token

The token endpoint URL used for
OAUTHBEARER authentication.
Include this URL in the Kafka
client’s allowed URLs
configuration.

kafka.config.sasl.login.callback.h
andler.class

org.apache.kafka.common.securi
ty.oauthbearer.OAuthBearerLogin
CallbackHandler

The login callback handler class
used for OAUTHBEARER
authentication.

oauth.allowed.urls

No default value

Specifies the allowed OAuth
token endpoint URLs. Separate
multiple URLs with commas.

Additional ESP Configuration

You can configure schema-specific database entries when ESP connects to more than one

BRM database schema.

Table 5-22 lists the parameters for configuring connections to additional BRM schemas.

Table 5-22 Additional ESP Entries

rement_by

Name Default Description
event_stream_processor.partition | 1 The partition set number to use
_set for delayed events.
event_stream_processor.poid_inc| 5 The maximum allowed increment

value for POID ranges.
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Running Rated Event Loader

Learn how to run Oracle Communications Billing and Revenue Management (BRM) Rated
Event Loader (RE Loader), either manually or automatically using either Batch Controller or the
RE Loader daemon.

This information applies only to the original processing method.
You can run RE Loader in the following ways:

e Manually: see "Running the RE Loader Manually"

* Automatically using Batch Controller: see "Configuring RE Loader to Run Automatically by
Using Batch Controller").

Batch Controller detects when a file is present in the RE Formatter output directory and
starts the RE Loader batch handler. RE Loader batch handler starts the RE Loader utility
(pin_rel) to load the events. RE Loader batch handler moves the original file to an archive
directory if the records are successfully loaded or to a reject directory if the records are not
successfully loaded.

e Automatically using the RE Loader daemon: see "Configuring RE Loader to Run
Automatically by Using the RE Loader Daemon").

The RE Loader daemon detects when CDR files arrive in the input directory, and then
processes them. The RE Loader daemon moves the original file to an archive directory if
the records are successfully loaded or to a reject directory if the records are not
successfully loaded.

For additional information about running RE Loader specifically with Pipeline Manager, see
"About Running RE Loader with Pipeline Manager"

If your CDR files are small, Oracle recommends loading events by using the RE Loader
daemon. You should compare the two methods by running them both in a test system.

If any errors occur during event loading, all events loaded in that session are deleted from the
database. After events are successfully loaded, if any errors occur during the update
procedure, you can correct the errors and then update the relevant events by rerunning the RE
Loader utility. The utility detects that the events are loaded correctly and performs only the
update procedure. See "Troubleshooting Rated Event Loading".

Running the RE Loader Manually

You can manually run RE Loader from the command line in the following ways:

* pin_rel event_file_name

This command loads events from event_file_name into the BRM database and then
updates the account balances, bill items, and journals.

Account balances, bill items, and journals are updated after all events have been loaded. If
an error occurs during the loading phase, RE Loader cancels the process and all events
loaded in the session are deleted from the BRM database.
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@® Note

For Pipeline Manager, the name of the file in the command line can be found in
the pipeline registry file. For more information, see "Configuring EDR Output
Processing".

e pin_rel -override event_file_name
This command starts an RE Loader process if one is not already running.

Only one RE Loader process can load the same database tables at the same time
because each process locks the tables while loading them. When an RE Loader process is
started, it checks the status of its last process and waits if the last process is not complete.
However, if the process was manually canceled, the status may not indicate that the
process has ended, even though it is no longer running. In this case, you use the -override
option to start a new RE Loader process.

@® Note

Make sure you synchronize your rating and loading applications when running RE
Loader.

See "Rated Event Loader pin_rel Utility" for information about the utility.

Manually Loading Events from One Directory

If you have only one directory and need to load more than one event type, you must make sure
pin_rel can find the prerated event data record (EDR) file. pin_rel looks for the EDR file in the
directory specified in the Infranet.rel.rated_event_file entry in the Infranet.properties file.
Before you run RE Loader manually, make sure the input EDR file is in this specified directory.
To do this, do one of the following each time you run RE Loader:

* Move the EDR file to the directory specified in the Infranet.properties file.

« Change the Infranet.rel.rated_event_file entry in the Infranet.properties file to point to
the directory containing the EDR file.

Manually Loading Events from Multiple Directories

If you have set up multiple directories, run pin_rel in the directory that corresponds to the
service event type to load.

Configuring RE Loader to Run Automatically by Using Batch
Controller

To run RE Loader automatically, configure Batch Controller and the RE Loader batch handler.
When a pre-rated event file is available, Batch Controller automatically starts the RE Loader
batch handler, which runs the RE Loader utility (pin_rel).

To configure RE Loader to run automatically, do the following for each instance of RE Loader:

*  Configuring the RE Loader Batch Handler
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Configuring Batch Controller

Specify each RE Loader batch handler and handler settings in the Batch Controller
configuration file. See "Handler Identification" in BRM System Administrator's Guide.

Configuring the RE Loader Batch Handler

To configure the RE Loader batch handler:

1.

Give the SampleRelHandler.pl file a unigue name. You configure Batch Controller to call
the handler using this name.

Create the following subdirectories: An archive subdirectory where successfully processed
files can be stored and a reject subdirectory where unsuccessfully processed files can be
stored.

Open the SampleRelHandler_config.values file and modify the entries shown in
Table 6-1.

Table 6-1 Mandatory RE Loader Batch Handler Configuration Entries

Entry

Description

$FILETYPE

Specifies the event record file-name pattern to look for. To load only specific files, change the value
of this entry. The default is *.dat.bc (any data file processed by Batch Controller).

Batch Controller runs the RE Loader batch handler for each file with a name that matches this
pattern.

Tip: You can use an asterisk (*) to represent zero or more characters in the file name. No other
wildcards are supported.

$HANDLER_DIR

Specifies the full path to the directory containing the RE Loader batch handler, which is this
processing directory.

$pinRELDiIr Specifies the full path to the directory containing the RE Loader application, which is this
processing directory.

$pinREL Specifies the full path to the batch application executable.

$STAGING Specifies the full path to the event output directory.

If you specify a directory other than the event output directory, use the Linux command that links
the event output directory to the input staging directory.

$PROCESSING

Specifies the full path to the directory from which event record files are processed. The default is
defined in the $pinRELDir environment variable.

This must be the same directory specified in the following RE Loader Infranet.properties entries:

e infranet.rel.default.interim_directory
« infranet.rel.storable_class.classname.interim_directory

$ARCHIVE Specifies the full path to the directory where a successfully processed file is archived. This is the
archive subdirectory created in step 2. Change this value if you used a name other than the
default, $pinRELDir/archive.

$REJECT Specifies the full path to the directory where an unsuccessfully processed file is stored. This is the

reject subdirectory created in step 2. Change this value if you used a hame other than the
default, $pinRELDir/reject.

4. Save and close the file.

Configuring Batch Controller

The RE Loader package includes Batch Controller. If your system already has Batch Controller
installed, the RE Loader installer does not install another. Use the sample Batch Controller
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properties file (BRM_homelappsl/pin_rellSampleBatchControllerinfranet.properties) to
configure Batch Controller.

The default configuration for the sample Batch Controller runs RE Loader batch handler
whenever a rated event record file appears in the event output directory. You can change this
setting to trigger the RE Loader batch handler at specified times or based on other kinds of
occurrences by editing the event entries that trigger the RE Loader batch handler. See "Setting
Activity Times and Triggers" in BRM System Administrator's Guide.

The optimal number of RE Loader processes to configure is at least three. Depending on the
size of your files and the time it takes to load events, configuring four or five processes might
save time.

To configure Batch Controller:

1. Copy the BRM_homelappsipin_rel/SampleBatchControllerinfranet.properties file to
your BRM_homelapps/batch_controller directory and change its name to
Infranet.properties.

2. Open the BRM_homelappsibatch_controller/Infranet.properties file.
3. Edit the BRM connection parameters.
See "Using Configuration Files" in BRM System Administrator's Guide.

4. Set the relHandler.start.string parameter to the path of the RE Loader batch handler and
to the name of the handler script that you gave it when configuring the RE Loader batch
handler. See step 1 in "Configuring the RE Loader Batch Handler".

For example:
relHandler.start.string BRM home/apps/pin_rel/REL_handl er _name.pl

5. (Optional) To change the number of RE Loader batch handler processes you want to run,
set the maximum batch handler entries.

@® Note

The number of RE Loader batch handler processes called depends on the number
of event record files in the event output directory. If you change these entries, test
RE Loader's performance.

relHandler.max.at.highload.time 3
relHandler.max.at.lowload.time 3

6. Set the cdrFileEvent.file.location parameter to specify the location of the event output
directory:

cdrFileEvent._file.location /export/Portal/integRate

7. Set the cdrFileEvent.file.pattern parameter to which files should be processed by Batch
Controller:

cdrFileEvent._file.pattern cdr*.dat

@® Note

You can use an asterisk (*) as a wildcard character to represent zero or more
characters in the file name.
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8. Save and close the file.
9. Stop and restart Batch Controller.

For more information about configuring Batch Controller, see "Controlling Batch Operations” in
BRM System Administrator's Guide.

Configuring RE Loader to Run Automatically by Using the RE
Loader Daemon

The RE Loader daemon detects when CDR files arrive in the input directory, and then
processes them. RE Loader daemon moves the original file to an archive directory if the
records are successfully loaded or to a reject directory if the records are not successfully
loaded.

To run RE Loader automatically by using the RE Loader daemon:

1. Configure the RE Loader Infranet.properties file. See "Configuring the Rated Event
Infranet.properties Files".

2. Use the pin_ctl utility to run the BRM_homelbin/start_rel_daemon script. See "Running
the pin_ctl Utility" in BRM System Administrator's Guide.

To stop the RE Loader daemon, run the BRM_homelbinistop_rel_daemon script.

You can also run these scripts manually.

About Running RE Loader with Pipeline Manager

You can find information about running RE Loader with Pipeline Manager under the following
topics:

«  About Running RE Loader Manually with Pipeline Manager

*  About Running RE Loader Automatically Using the Batch Controller with Pipeline Manager

»  About Running the RE Loader Daemon with Pipeline Manager

About Running RE Loader Manually with Pipeline Manager

When you run RE Loader manually from a command line, you specify the location of the
pipeline output file in the command line.

Figure 6-1shows the RE Loader work flow when you run it manually from a command line:
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Figure 6-1 Work Flow of Manual Execution of RE Loader
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About Running RE Loader Automatically Using the Batch Controller with

Pipeline Manager

To schedule RE Loader to run automatically, you must set up the following components:

« Batch Controller, which detects when an EDR file is present in the pipeline output
directory and starts the RE Loader batch handler.

* RE Loader batch handler, which moves the EDR file from the pipeline output directory to
the RE Loader processing directory and starts the RE Loader utility (pin_rel).

Figure 6-2 shows the RE Loader work flow when you schedule loading of events:
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Figure 6-2 Workflow of Scheduled Execution of RE Loader
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The following actions are performed when RE Loader is scheduled to run automatically:

1. Batch Controller detects an EDR file in a pipeline output directory and starts the RE Loader
batch handler.

2. The RE Loader batch handler moves the EDR file from the pipeline output directory to the

RE Loader processing directory and starts the RE Loader utility (pin_rel).

3. RE Loader processes the file, loads the events into the BRM database, and updates the
account balances, billing items, and journals. For more information, see "Pipeline Manager
RE Loader Process Overview".
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4. RE Loader batch handler moves the original file to an archive directory if the records are
successfully loaded or to a reject directory if the records are not successfully loaded.

® Note

The RE Loader batch handler loads one file at a time. You can load more than one
file at a time by configuring Batch Controller to call several RE Loader batch
handler processes. For more information, see "About Running Multiple RE Loader
Processes".

About Running the RE Loader Daemon with Pipeline Manager

When you run the RE Loader daemon, the daemon creates RE Loader threads to load EDR
files. Each RE Loader thread loads one EDR file. The number of threads that the RE Loader
daemon creates depends on the maximum number of threads that you configure to run
simultaneously at a particular time. Because you can configure multiple threads that can run at
a time, you can load more than one EDR file simultaneously. This helps in increasing loading
performance.

For example, if you configure 10 threads to run simultaneously at peak time, the RE Loader
daemon creates 10 threads, which means that 10 EDR files are loaded at the same time.

@® Note

Running the RE Loader daemon is the preferable method if most of the EDR files that
you want to load are of small size.

To run the RE Loader daemon, you must set up the following components:

* The RE Loader Infranet.properties file, which contains the entries for running the RE
Loader daemon. See "RE Loader Daemon" for more information.

e The RE Loader daemon start and stop scripts (start_rel_daemon and stop_rel_daemon).
See "Configuring RE Loader to Run Automatically by Using the RE Loader Daemon" for
more information.

You can also run the RE Loader daemon by using the pin_ctl utility.

Figure 6-3 shows the RE Loader work flow when you run the RE Loader daemon:
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Figure 6-3 Workflow of RE Loader Daemon
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The following actions are performed when you run the RE Loader daemon:

1. The RE Loader daemon detects an EDR file in a pipeline output directory.
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2. The RE Loader daemon creates RE Loader threads up to the maximum number of threads
configured.

3. The RE Loader threads process the files, load the events into the BRM database, and
update the account balances, billing items, and journals.

4. The RE Loader threads move the original file to an archive directory if the records are
successfully loaded or to a reject directory if the records are not successfully loaded.

These directories are configured in the RE Loader Infranet.properties file.
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Processing Rated Events for Loading Using

Kafka

Learn how to configure and use Event Stream Processor (ESP) to consume rated events from
Kafka, process them, and store them in the Oracle Communications Billing and Revenue
Management (BRM) database.

Topics in this chapter:

About the Event Stream Processor

Processing Rated Events with ESP

Configuring Kafka Consumer, Topics, and Event Handlers

About the Mapper Framework

About Event Enrichment

Preventing Duplicate Event Processing

Monitoring ESP
Managing Failed Rated Events

About the Event Stream Processor

The Event Stream Processor (ESP) consumes rated events from Kafka, processes them as
needed, and stores them as zipped JSON in the BRM database. Rated Event Manager (RE
Manager) loads the events and updates balances, items, and journals as applicable. ESP
processing depends on the event source:

For internal events: ECE Rated Event Formatter (REF) publishes events in JSONFILE
format. ESP processes them using the configured internal event handler and batching
settings. See Table 5-9 and Table 5-13.

For ECE Composable Services events: ESP consumes rated events from the configured
Kafka topic and passes them to the handler configured for that topic. ESP maps and
enriches the events as needed. See Table 5-12, Table 5-13, and Table 5-16.

For external events: ESP consumes prerated events from the configured Kafka topic,
maps or converts them as needed, and uses enrichment modules to supply missing BRM
data. See Table 5-12, Table 5-13, Table 5-16, and Table 5-20.

@® Note

ECE REF events published in ZIPFILE format follow the RE Manager Stream
Processor path, which consumes zipped CDRs directly from Kafka.

You can run the following scripts to start and stop the ESP application.
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To start the ESP, run the start _event _stream processor script located in the
BRM_homelbin directory.

To stop the ESP, run the st op_event _stream processor script located in the
BRM_homelbin directory.

Processing Rated Events with ESP

ESP processes rated events as follows:

1.

10.

Configuring

The event source publishes rated events to a Kafka topic. See "Event Streaming Mode" for
information about the supported event sources.

ESP's Kafka consumer retrieves the events and delivers them in batches to ESP. See
"Configuring Kafka Consumer, Topics, and Event Handlers" for more information.

ESP routes the events to the handler configured for the Kafka topic. If the topic has no
specific handler mapping, ESP uses the configured default handler. See "Configuring
Kafka Consumer, Topics, and Event Handlers" for more information.

The handler maps the events to the BRM event structure when the event source requires
mapping. See "About the Mapper Framewaork" for more information.

ESP applies the configured enrichment modules to supply any required BRM information
that the events do not contain. See "Configuring Event Enrichment" for more information.

At commit time, ESP checks for duplicate events if duplicate-event checking is configured
and supported for the event source. See "Preventing Duplicate Event Processing" for more
information.

ESP stores the accepted events as zipped JSON and records their Kafka offset
information in the BRM database as part of the commit.

The RE Manager ZIP processor reads the zipped JSON from the BRM database and loads
the events. See "RE Manager ZIP Processor Configuration" for more information.

RE Manager updates balances, items, and journals as applicable.

If an event fails during processing or loading, see "Managing Failed Rated Events" for
information about identifying and recovering the event.

Kafka Consumer, Topics, and Event Handlers

The Kafka consumer retrieves rated events from Kafka topics and passes them to ESP for
processing. ESP routes the events from each topic to its configured event handler.

@® Note

If you do not configure a matching handler for a topic, ESP uses the default handler.

To configure the Kafka consumer, topics, and event handlers in the Infranet.properties file:

1.
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Open the BRM_homelappslevent_stream_processor/infranet.properties file in a text
editor.

Edit the file to configure the following entries:

« Kafka consumer: Configure the consumer properties listed in Table 5-8 and the
availability and batching properties listed in Table 5-9.
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Topics: Configure each Kafka topic and its consumer count by using the entries in
Table 5-12.

Event handlers: Configure the handler for each topic by using the entries in Table 5-13.
Use the same type and number suffix as the corresponding topic entry. Configure the
default handler for topics without a matching handler entry.

® Note

For ECE Composable Services TMF635 v5 events, configure the topic-specific
deserializer described in Table 5-12 and use the EventHandlerimpl class specified
for ECE Composable Services events in Table 5-13.

Save and close the file.

Kafka consumer properties in the ESP Infranet.properties file use Apache Kafka consumer
configuration names with the kafka.config. prefix. For information about consumer properties
not listed in Table 5-8, see https://kafka.apache.org/43/getting-started/introduction/ for your
Kafka release. Add the property to the Infranet.properties file with the kafka.config. prefix.

Configuring Kafka SSL and OAuth2

ESP uses Kafka SSL properties to secure its connection to the Kafka broker with TLS. If the
broker requires SASL authentication, configure the mechanism required by the broker. For
more information about Kafka SSL/TLS configuration, see https://kafka.apache.org/40/security/
encryption-and-authentication-using-ssl/, and for SASL mechanisms, including

OAUTHBEARER, see https://kafka.apache.org/40/security/authentication-using-sasl/.

To configure Kafka SSL and OAuth2 for ESP:

1.
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Open the BRM_homelappslevent_stream_processor/Infranet.properties file in a text
editor.

Configure the entries required by your Kafka broker:

SSL and TLS: Configure a truststore so ESP can validate the broker certificate when it
establishes the TLS connection. If the broker requires client certificate authentication,
also configure a client keystore. See Table 5-21.

SASL: Configure the security protocol and authentication mechanism required by the
broker. For SASL authentication over TLS, set the security protocol to SASL_SSL.
See Table 5-21.

OAuth2: If the broker uses the OAUTHBEARER mechanism, configure the token
endpoint and login callback handler. See Table 5-21.
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@® Note

If you configured OAuth2, add the token endpoint URL to the Kafka OAuth
allowed URLs. Also add a certificate endpoint URL if the Kafka client retrieves
certificates from that endpoint:

a. For a cloud native system: Add -
Dorg.apache.kafka.sasl.oauthbearer.allowed.urls to
event_stream_processor.configEnv.jvmOpts in the applicable values
file. If jymOpts already contains other JVM options, append this property
to the existing value.

e Credentials: Configure the JAAS entry for the selected SASL mechanism. Store
passwords and client secrets in the BRM wallet and use wallet entry references in the
Infranet.properties file. See Table 5-21.

Save and close the file.

Start or restart ESP.

For information about configuring OAuth2 for the Kafka DM, see "Configuring OAuth2 for the
Kafka DM" in BRM Developer's Guide.

About the Mapper Framework

ESP uses the Mapper Framework to transform an incoming rated event into the BRM table and
field structure required for loading. ESP obtains the path to the mapper’s application.yaml
configuration file from the mapper.configuration.path entry in Infranet.properties. The
application.yaml file defines routing rules that evaluate fields in the incoming event and select
the appropriate mapping specification file. The selected specification defines how to extract,
transform, validate, and map event values to the corresponding BRM tables and fields.

The mapping path depends on the event source:

For internal events: ESP processes ECE REF JSONFILE events with the installed internal
event builder. These events do not require a mapping specification file.

For ECE Composable Services events: When the event format requires mapping, ESP
uses the configured TMF scenario and mapping specification file. The Charging Gateway
Function (CGF) composable service publishes these events to Kafka as CloudEvents
containing TMF635 v5 ProductUsage JSON. The records contain raw BRM POIDs for
account, service, product, balance group, and item references, and serialized BRM invoice
data. ESP uses the supplied references and invoice data when mapping the records.

For external events: ESP uses the routing rules in application.yaml to identify the event
scenario and select the applicable mapping specification file. If the incoming event is not in
JSON format and you have configured a converter for it, ESP first invokes the
corresponding format converter to convert the event to JSON. ESP then applies the
selected mapping specification to transform the normalized event into the required BRM
table and field structure.

Specifying the Location of the Mapper YAML File

To configure the mapper for each event source that requires mapping:

1.
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Open the BRM_homelappslevent_stream_processor/infranet.properties file in a text
editor.
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Set mapper.configuration.path to the location of the mapper’s application.yaml file. See
Table 5-16.

Save and close the file.

Configuring Mapper Scenarios in application.yam|

ESP reads the application.yaml file to select a mapping specification file for an incoming
event. In this file, you specify where ESP finds the mapping specification files and how it
selects one for an event. You can also configure a custom format-to-JSON converter for non-
JSON input.

To configure the application.yaml file:

1.
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Open the application.yaml file at the path specified by mapper.configuration.path in the
ESP Infranet.properties file.

Configure the entries that apply to the incoming event:

baseMappingDir: Specifies the directory that contains the mapping specification files.

mapperSpecificationKeys: Specifies routing rules. Each rule identifies a field in the
incoming event and maps one or more field values to a mapping specification. Specify
the mapping specification name without the .yaml extension.

For ECE Composable Services TMF635 v5 rated events, use the usageType field to
select the mapping specification. ESP provides the mapping specification files listed in
Table 7-1

Table 7-1 ECE Composable Services TMF635 v5 Mapping Specification Files
|

Event usageType value Mapping Specification File
GSM /event/delayed/session/ tmf635v5-produsage-
telco/gsm gsm.yaml
GPRS /event/delayed/session/telco/ | tmf635v5-produsage-
aprs gprs.yami

The following example routes GSM and GPRS events to their corresponding mapping
specification files:

baseMappi ngDi r: <CCS_nappi ng_di rectory>
mapper Speci fi cati onKeys:
usageType:
"/ event/del ayed/ session/tel co/ gsnt': tnf635v5-produsage-gsm
"/ event/del ayed/ session/tel co/ gprs": tnf635v5-produsage-gprs

where CCS_mapping_directory is the directory that contains the mapping specification
files.

jsonConverters (Optional): Specifies a custom format-to-JSON converter for a non-
JSON input format. Configure the converter class, its supported record types, and any
converter-specific settings.
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The following example routes an event with the serviceType value Iserviceltelcolgsm/
telephony to the external-event-simple-flat-usage.yaml mapping specification. It also
shows a custom CSV-to-JSON converter configuration:

baseMappi ngDi r: /path/to/ mappi ng/ speci fications
j sonConverters:
partner Csv:
support edRecor dTypes:
- text/csv
- application/csv
converterd ass: com exanpl e. mapper. Part ner CsvConverter
configuration:
met adat aPat h: /path/to/ csv- et adat a. yani
mapper Speci fi cati onKeys:
servi ceType:
"/serviceltelcol gsnitel ephony": external-event-sinple-flat-usage

where:
e baseMappingDir specifies the directory containing the mapping specification files.

e jsonConverters specifies an optional custom adapter for incoming formats that require
conversion to JSON.

e partnerCsv specifies a user-defined, unique name for this adapter configuration. It is
only a label and it does not need to match the Java class name.

e supportedRecordTypes lists the incoming event content types handled by the adapter.
e converterClass specifies the fully qualified name of the custom adapter class.

e configuration contains adapter-specific settings. Mapper Framework passes these
settings to the adapter, whose implementation defines their meaning.

e metadataPath is an example adapter-specific setting that identifies a CSV metadata
file.

e mapperSpecificationKeys defines the routing rules after conversion.

« serviceType identifies a field in the JSON returned by the adapter. ESP uses this field’s
value to select the mapping specification.

e external-event-simple-flat-usage identifies the selected mapping specification file in
baseMappingDir.

For a CSV event, Mapper Framework matches the incoming content type against
supportedRecordTypes, invokes PartnerCsvConverter, and receives the converted JSON.
ESP then uses the serviceType value in that JSON to select external-event-simple-flat-
usage.yaml for BRM mapping.

@® Note

Configure jsonConverters only when the incoming format requires conversion to
JSON. For JSON input, ESP directly applies the routing and mapping specification
rules.

Save and close the application.yaml file.
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Configuring Mapper Scenarios in Cloud Native Systems

In cloud native systems, configure the mapper’s application.yaml file by updating the
configmap_esp_properties.yaml template in the BRM Helm chart.

To configure application.yaml in a cloud native system:

1.

Open the oc-cn-helm-chartitemplates/configmap_esp_properties.yaml file in a text
editor.

In the application.yaml configuration, update the entries that apply to the incoming event.
Save and close the file.

Perform a Helm upgrade to apply the changes. For more information, see "Deploying BRM
Cloud Native Services" in BRM Cloud Native Deployment Guide.

Configuring Mapper Specifications

A mapping specification is a YAML file that defines how ESP transforms an incoming event into
BRM table records. ESP selects the mapping specification by using the routing rules in
application.yaml.

A mapping specification contains the following entries:

mappings identifies the BRM tables to populate.
Each table contains fieldMappings.

Each fieldMappings entry defines the source, transformation, type, and target value for
one BRM field.

To configure a mapping specification:

1.

Loading Rated Events
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Open the mapping specification file selected by application.yaml.

® Note
The directory specified by baseMappingDir contains the file.

For information about the supplied mapping specifications and field mappings for ECE
Composable Services TMF635 V5 rated events, see "About ECE Composable Services
TME635 v5 Mapping Specifications”.

Under mappings, add an entry for each BRM table that ESP must populate for the event.

Under each table’s fieldMappings, add the BRM fields to populate. For information about
the supported mapping approaches, see "Choosing a Mapping Approach”. For a direct

mapping, specify:
* jsonFieldPath: Specifies the source field path in the incoming JSON event.

* type: Specifies the required BRM field value type.

For example, the following specification maps eventld and chargeAmount from an
external event:

mappi ngs:
event _t:
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fi el dvappi ngs:
event _no:
j sonFi el dPat h: eventId
type: STRING
event _bal _inpacts_t:
fi el dvappi ngs:
amount :
j sonFi el dPat h: char geAnount
type: DOUBLE

In this example, ESP creates mapped values for the event_t and event_bal_impacts_t
BRM tables.

Configure all tables and fields required for the event. For fields that require a default value,
validation, value translation, transformation, an intermediate value, or custom Java logic,
see "Customizing Mapper Specifications".

4. Save and close the mapping specification file.

About ECE Composable Services TMF635 v5 Mapping Specifications

ESP provides the tmf635v5-produsage-gsm.yaml and tmf635v5-produsage-gprs.yaml
mapping specification files for ECE Composable Services TMF635 v5 rated events. These files
define the mandatory and optional ECE Composable Services field mappings and the
transformations required by the TMF635 v5 contract.

For information about selecting the mapping specification for an incoming event, see
"Configuring Mapper Scenarios in application.yaml".

The supplied specifications map BRM POIDs to the corresponding BRM reference fields.
Table 7-2 lists the source fields for references in event_t.

Table 7-2 ECE Composable Services Reference Mappings for event_t
|

BRM Reference | Source in the ECE Composable Services Payload Target Field Group
Account relatedParty[*].partyOrPartyRole.id ACCOUNT_OBJ *
Service product.id SERVICE_OBJ_*
Item usageProductPrice[0].itemRef.id ITEM_OBJ_*

For references in event_bal_impacts_t, the supplied specifications use the corresponding
usageProductPrice entry. The source paths in Table 7-3 are relative to
usageProductPrice[*].

Table 7-3 ECE Composable Services Reference Mappings for event_bal_impacts_t
|

BRM Reference | Source Within a Price Entry Target Field Group
Account accountRef.id ACCOUNT_OBJ_*
Balance group balanceRef.id BAL GRP_OBJ *
Item itemRef.id ITEM_OBJ *
Purchased purchasedProductOfferingRef.id OFFERING_OBJ_*
offering

Product productOfferingExternalRef.id PRODUCT_OBJ_*
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® Note
In the target field names, * represents one of the following suffixes:

» DB: Database number.
* IDO: Object identifier.

* REV: Revision.

*  TYPE: Object type.

Each POID component maps to its corresponding BRM column.

Table 7-4 lists the components and values of the example POID 0.0.0.1 /account 85081 O.

Table 7-4 BRM POID Components
|

Component Value
Database number 1

Object identifier 85081
Revision 0

Object type /account

ECE Composable Services supplies PIN_FLD_ITEM_OBJ through itemRef.id. The supplied
specifications map the event-level ITEM_OBJ columns from the first usageProductPrice
entry. For each balance impact, they map ITEM_OBJ from itemRef in the corresponding price
entry.

ECE Composable Services provides serialized BRM invoice data in the top-level invoiceData
field of the ProductUsage JSON. ESP uses the supplied value and does not derive invoice
data from balance impacts.

Table 7-5 shows the invoice-data mapping.

Table 7-5 ECE Composable Services Invoice Data Mapping

|
Source Field BRM Field Mapped Column Value Type

invoiceData PIN_FLD_INVOICE_DATA event_t.invoice_data STRING

The following example shows the invoiceData field:

{
"invoi ceData": " @ NTEGRATE#0048100700#9731066455##0###<1 /[item m sc

21060292 0#840#600##10. 00#16384| 1 /item misc 21060292 0#840#600##- 1. 00#128| >"
}

The following mapping specification maps invoiceData to event_t.invoice_data:

mappi ngs:
event _t:
fi el dMappi ngs:
i nvoi ce_dat a:
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j sonFi el dPat h:
type: STRING

i nvoi ceDat a

Understanding Mapping Specification Attributes

You can use a mapping specification to define the BRM tables and fields that ESP populates
for an event. Use mappings to define the BRM tables and fieldMappings to define the value

for each target field.
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For example, the following specification maps eventld from the incoming event to

event_t.event_no:

mappi ngs:
event _t:
fi el dvappi ngs:
event _no:

j sonFi el dPat h: event|d

type: STRING

Table 7-6 describes the entries and attributes in a mapping specification.

Table 7-6 Mapping Specification Entries and Attributes

Name Description When to Use
mappings Specifies the BRM tables to Add an entry under mappings
populate. for each BRM table required for
the event.
table-name Specifies a target BRM table, Use the table name as the entry

such as event_t or
event_bal_impacts_t.

name under mappings.

fieldMappings

Specifies the BRM fields to
populate for a table.

Add this entry under each target
table.

field-name Specifies a target BRM field, Add an entry under
such as event_no or amount. fieldMappings for each field to
populate.
type Converts the resolved value to Use when the target BRM field

the required target type.

requires a specific value type,
such as STRING, LONG,
DOUBLE, or DECIMAL.

jsonFieldPath

Specifies the source field path in
the incoming JSON event.
Supports nested paths and array
indexes.

Use for a direct source-to-target
mapping.

For information about the
supported mapping approaches,
see "Choosing a Mapping
Approach".

defaultValue

Specifies a value to use when the
incoming event does not provide
one.

Use for mandatory BRM fields
that require a fixed default value.
For information about the
supported mapping approaches,
see "Choosing a Mapping
Approach”.
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Table 7-6 (Cont.) Mapping Specification Entries and Attributes
|

Name Description When to Use

transformExp Specifies an expression that Use when a direct jsonFieldPath
calculates, transforms, filters, mapping cannot produce the
combines, or translates input required value.
values by using the Mapper For information about the
Framework generic-expression supported mapping approaches,
syntax. see "Choosing a Mapping

Approach".

inputFieldValidation Validates the source value before | Use when the source value must

mapping or transformation. satisfy a type, null, range,

pattern, or other supported
validation rule.

resultFieldMapping Translates a resolved value to a | Use when an input code or value
target value by using a requires translation to a BRM-
configured value mapping. specific value.

tempField Makes a mapped value available | Set this to true when multiple

for intermediate processing and | target fields use the same
reuse by later field mappings. RE | intermediate value.
Manager does not store the field
in the final BRM table.

For example, the following specification uses direct mappings, input validation, a
transformation, and a default value:

mappi ngs:
event _t:
fi el dMappi ngs:
event _no:
j sonFi el dPat h: eventId
type: STRING

char ge_anount :
j sonFi el dPat h: char geAmunt
type: DOUBLE
i nput Fi el dval i dation: "type:[nunber]"”

tax_amount :
t ransfor mExp: transforn(chargeAmunt. nul tiply(taxRate))
type: DOUBLE

event _status:
j sonFi el dPat h: status
def aul t Val ue: PENDI NG
type: STRING

@® Note

Use direct jsonFieldPath mappings whenever possible. Use additional attributes
when a field requires validation, a default value, translation, transformation, or reuse of
an intermediate value.
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For information about selecting a mapping approach, see "Choosing a Mapping Approach".

For information about customizing field mappings, see "Customizing Mapper Specifications".

For information about implementing custom Java logic, see "Configuring Custom Java

Transformations".

Choosing a Mapping Approach

You must use the simplest mapping approach that produces the required BRM value. Start with
direct mapping, and use default values, value translation, generic expressions, or custom Java
logic when the event requires them.

Table 7-7 describes when to use each mapping approach.

Table 7-7 Mapping Approaches

Mapping Approach

When to Use

Entries and Attributes

Direct mapping

A source event field provides the
value for a target BRM field
directly.

jsonFieldPath

Default-value mapping

A target field requires a fixed
value when the incoming event
does not provide one.

defaultValue

Value translation

An input value requires
translation to a BRM-specific
code or value.

jsonFieldPath and
resultFieldMapping

Generic-expression mapping

A target value requires
calculations, conditional
processing, aggregation, filtering,
string processing, date
conversion, or multiple source
fields.

transformExp

Intermediate-value mapping

Multiple mappings reuse a
calculated value that RE
Manager must not store in the
final BRM table.

transformExp, tempField
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Mapping Approach

When to Use

Entries and Attributes

Reusing a mapped field

You can reuse a value calculated
by an earlier field mapping in two
ways.

*  Reuse Without Additional
Transformation: Use
jsonFieldPath to copy the
previously mapped value
directly.

armount :

j sonFi el dPat h:
event t.nornalized a
mount

type: DOUBLE

*  Reuse With Additional
Transformation: Use
transformExp when further
calculation or conversion is
required.

rounded_anmount :
transf or mExp:
transforn(field.even
t _t.normalized_anoun
t.round())
type: DOUBLE

Note: Define the reusable field
before the fields that use it. Use
the table-qualified field name to
avoid a collision with an input
JSON field of the same name.

First, define the reusable value.

Note: Use tempField: true when
it is only an intermediate value
and must not be included in the
final BRM output.

mappi ngs:
event _t:
fi el dMappi ngs:
normal i zed_amount :

t ransf or mexp:

t ransforn(root. char geAno

unt . di vi de(100))
tenpField: true
type: DOUBLE

Use the following formats to
reference input JSON fields and
previously mapped fields:

* Read an input JSON field:

j sonFi el dPat h:
char geAnount

e Copy a previously mapped
field:

j sonFi el dPat h:
event _t.nornalized_a
nmount

»  Transform a previously
mapped field:

t ransf or mexp:
transforn(fiel d. even
t t.normalized anmoun

t)

Validated mapping

A source value must satisfy
validation rules before mapping
or transformation.

jsonFieldPath or transformExp,
inputFieldValidation

Custom Java mapping

Standard mapping attributes and
generic expressions cannot
implement the required business
rule.

transformClass, transformExp,
and a custom transformation
method

@® Note

The type attribute is optional for all mapping approaches.
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The following topics describe these mapping approaches:

e Configuring Direct Mappings

e Configuring Default-Value Mappings

e Configuring Value Translation

»  Configuring Generic-Expression Mappings

e Configuring Intermediate-Value Mappings

e About Custom Java Mappings

Configuring Direct Mappings
You can use direct mapping when one source field maps directly to one BRM field.
To configure a direct mapping:

1. Open the mapping specification file selected by application.yaml.

2. Under the target table’s fieldMappings entry, add or update the target BRM field and
configure the following:

* jsonFieldPath: Specifies the source field path in the incoming JSON event.
* type: Specifies the required BRM field value type.
For example, the following mapping reads eventld from the incoming event and maps it to

event_no:

event _no:
j sonFi el dPat h: eventld
type: STRI NG

3. Save and close the mapping specification file.

Configuring Default-Value Mappings

You can use defaultValue to supply a value for a target BRM field when the incoming event
does not provide one.

To configure a default-value mapping:

1. Open the mapping specification file selected by application.yaml.

2. Under the target table’s fieldMappings entry, add or update the target BRM field and
configure the following:

« jsonFieldPath: Specifies the source field path, if the incoming event can provide the
value.

« defaultValue: Specifies the value to use when the incoming event does not provide
one.

* type: Specifies the required BRM field value type.
For example, the following mapping uses PENDING when the incoming event does not
provide a value for status:

stat us:
j sonFi el dPat h: status

Loading Rated Events
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def aul t Val ue: PENDI NG
type: STRI NG

3. Save and close the mapping specification file.

Configuring Value Translation

You can use resultFieldMapping to translate an incoming value to a BRM-specific code or
value.

To configure value translation:

1. Open the mapping specification file selected by application.yaml.

2. Under the target table’s fieldMappings entry, add or update the target BRM field and
configure the following:

* jsonFieldPath: Specifies the source field path in the incoming JSON event.

* resultFieldMapping: Specifies the source values and their corresponding target
values.

* type: Specifies the required BRM field value type.

For example, the following mapping translates usageType values to numeric values for
resource_type:

resource_type:
j sonFi el dPat h: usageType
resul t Fi el dMapping: "[(VO CE 1), (DATA 2), (SM53)]"
type: LONG

In this example, the mapping translates VOICE to 1, DATA to 2, and SMS to 3.

3. Save and close the mapping specification file.

Configuring Generic-Expression Mappings
You can use transformExp when a target value requires transformation or calculation.

Generic expressions support value selection, arithmetic, conditional processing, filtering,
aggregation, string processing, date conversion, and access to previously calculated
temporary fields.

To configure a generic-expression mapping:

1. Open the mapping specification file selected by application.yaml.

2. Under the target table’s fieldMappings entry, add or update the target BRM field and
configure the following:

» transformExp: Specifies the expression that calculates or transforms the value.
* type: Specifies the required BRM field value type.

For example:

end_time;

transfornkxp: transforn{start _tine.add(15))
type: LONG
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3. Save and close the mapping specification file.

For examples of supported generic-expression capabilities, review the installed BRM_homel
appslevent_stream_processor/speclgeneric-expression-reference.yaml file.

This reference specification demonstrates direct mapping, default values, temporary fields,
input validation, result-field mapping, cross-field processing, transformations, and reusable
expressions.

Configuring Intermediate-Value Mappings

You can use a temporary field when multiple BRM fields use the same intermediate result.
Later field mappings can reference the temporary value. RE Manager does not store the
temporary field in the final BRM table.

To configure an intermediate-value mapping:

1. Open the mapping specification file selected by application.yaml.

2. Under the table’s fieldMappings entry, add a field for the intermediate value and configure
the following:

» transformExp: Specifies the expression that calculates the intermediate value.
» tempField: Set this to true to make the value available for intermediate processing.
* type: Specifies the intermediate value type.

For example:

normal i zed_armount ;
transfornExp: transforn{chargeAmunt. di vi de(100))
tempField: true
type: DOUBLE

3. Reference the temporary value in a later field mapping.

For example:

anmount :
transfornExp: transforn(field.event_t.normalized_anmount)
type: DOUBLE

The following examples show alternative references to the temporary value:

transfornExp: event _t.normalized_anmount

transfornExp: nornal i zed_anmount

4. Save and close the mapping specification file.

About Custom Java Mappings

You can use a custom Java transformation when standard mapping attributes and generic
expressions cannot implement the required business rule.

Keep custom logic focused on that rule. Use application.yaml for routing and the mapping
specification for field selection and ordinary transformations.
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For information about implementing and deploying a custom transformer, see "Configuring
Custom Java Transformations".

Customizing Mapper Specifications

You can customize a mapping specification to supply default values, translate or transform
source values, and make values available for intermediate processing.

You can use the following entries under a field’s fieldMappings entry:

« defaultValue: Specifies a value to use when the incoming event does not provide one.

@ Note

If a field has no mapped value and no defaultValue is configured, ESP uses a
default based on the field’s data type when committing the event. For example, the
default for an integer field is 0.

» resultFieldMapping: Maps an incoming value to the corresponding BRM value.
e transformExp: Specifies an expression that calculates or transforms a value.

- tempField: Set this to true to make a field available for intermediate processing, such as
event enrichment. RE Manager does not store the field in the final BRM table.

To customize a mapping specification:

1. Open the specification file in the directory specified by baseMappingDir.

2. Add or update the field mappings that the event requires. If the transformation uses a
transformer class, set transformClass at the beginning of the specification file.

For example, the following mappings from external-event-simple-flat-usage.yaml make
login_id available for intermediate processing, convert eventTime, and map currency
codes to BRM balance element IDs. Keep the other mappings required for the event in the
same file.

transfornC ass: com oracl e. brm mapper. hook. cust onFi el dTr ansf or mer

mappi ngs:
event _t:
fi el dvappi ngs:
| ogi n_i d:
j sonFi el dPat h: servicelLoginld
type: STRING
tenpField: true
start _t:
transfornExp: transforn(eventTi me. epoch())
type: LONG
event _bal _inpacts_t:
fi el dvappi ngs:
resource_id:
j sonFi el dPat h: currency
resul t Fi el dMapping: "[ (I NR 356), (USD, 840), (EUR, 978)]"
type: I NTEGER
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The following example shows how a different external event specification uses
defaultValue to populate descr:

mappi ngs:
event _t:
fi el dMappi ngs:
descr:
defaul t Value: Prerated tel ecomvoice usage
type: STRING

3. Save and close the file.

Deploying Custom Mapper Specifications in Cloud Native Systems

In cloud native systems, you can deploy custom ESP mapping specification files by using a
Kubernetes ConfigMap without rebuilding the ESP image.

Table 7-8 lists the locations and configuration entry used for specification deployment.

Table 7-8 Mapper Specification Deployment Locations and Settings
|

Item Location or Value
Helm chart directory for supplied esp_specs/
specifications

ConfigMap for supplied specifications esp-specs

Runtime specification directory /oms/apps/event_stream_processor/eem/scenarios/spec

Custom ConfigMap configuration entry | ocbrm.event_stream_processor.extEspCustomSpecsCM

To deploy custom mapping specification files:

1. Copy the custom .yaml mapping specification files to a local directory.

2. Create a ConfigMap from the directory. For example:

kubect| -n <nanespace> create configmap esp-custom specs \
--fromfile=<spec_directory>/

where:
e namespace is the BRM Kubernetes namespace.
e spec_directory is the directory that contains the custom mapping specification files.

3. Set ocbrm.event_stream_processor.extEspCustomSpecsCM to the ConfigMap name
in the deployment values file. For example:

ocbrm
event _stream processor:
ext EspCust onSpecsCM  esp- cust om specs

4. In application.yaml, configure mapperSpecificationKeys to select the custom mapping
specification file. For more information, see "Configuring Mapper Scenarios in

application.yaml".

5. Deploy the updated Helm values. For more information, see "Deploying BRM Cloud Native
Services" in BRM Cloud Native Deployment Guide.
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@® Note

To override a supplied mapping specification, use the same file name in the custom
ConfigMap. ESP copies the supplied files first and the custom files next. If the file
names match, ESP uses the custom file.

Updating Supplied Mapper Specifications

In cloud native systems, the supplied ESP mapping specification files are located in the oc-cn-
helm-chart/esp_specs directory.

To update a supplied mapping specification:

1. Open the mapping specification file in the oc-ch-helm-chart/esp_specs directory in a text
editor.

2. Update the mappings as required for your events. For more information, see "Customizing
Mapper Specifications".

3. Save and close the file.

4. Perform a Helm upgrade to apply the changes. For more information, see "Deploying BRM
Cloud Native Services" in BRM Cloud Native Deployment Guide.

Configuring Custom Java Transformations

You can implement a custom Java transformation when direct mapping, value translation,
validation, temporary fields, and generic expressions cannot implement the required business
rule.

Configure the transformer class in the mapping specification and invoke its methods through
transformExp.

The following topics describe how to implement and use a custom transformer:

*  Configuring a Custom Transformer Class

* Implementing a Custom Transformation Method

* Invoking a Custom Transformation Method

e About Custom Transformation Method Arguments

Compiling and Deploying a Custom Transformer

Configuring a Custom Transformer Class

You can use transformClass to specify the custom transformer class that contains the
methods referenced by transformExp.

To configure a custom transformer class:

1. Open the mapping specification file selected by application.yaml.

2. At the beginning of the file, set transformClass to the fully qualified name of your
transformer class:

transfornC ass: fully-qualified-class-nane
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For example:

transfornC ass: com exanpl e. mapper. Part ner Fi el dTr ansf or mer

3. Save and close the mapping specification file.

Custom methods that you reference from transformExp must:

*  Be public.

 Have names that start with fn.

e Accept a Map<String, Object> argument and a JsonFieldContext argument.

* Return the mapped value as Object.

For an implementation example, see "Implementing a Custom Transformation Method".

Implementing a Custom Transformation Method

You can implement a custom transformation method to process a source value and return the
value required by a BRM field.

The following example reads customerld from the incoming event, optionally adds a prefix
supplied by the mapping specification, and returns a normalized value.

package com exanpl e. mapper;

i nport
i nport

i nport
i nport
i nport
i nport

public

java.util.List;
java.util. Map;

com fasterxm .jackson. dat abi nd. JsonNode;

com oracl e. brm mapper. nodel . JsonFi el dCont ext ;
com oracl e. brm mapper. util.JsonPathUtil;

com oracl e. brm mapper. util. Mapper Const ants;

class PartnerFiel dTransforner {

public bject fnNornalizeCustomerld(

Loading Rated Events
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Map<String, Object> args,
JsonFi el dCont ext context) {

JsonNode payl oad = (JsonNode) args. get ( Mapper Const ants. PAYLQAD) ;
String jsonPath = (String) args.get(MpperConstants. JSON PATH);

@uppr essWar ni ngs("unchecked")
Li st <Ohj ect> extraArgs =
(Li st<Object>) args. get (MpperConstants. EXTRA ARGS);

String custonerld =
JsonPat hUti | . get Val ueAsSt ri ngFr omInode(
context, payload, jsonPath);

if (custonerld == null || custorerld.isBlank()) {
return "";
}
String prefix = extraArgs == null || extraArgs.isEnpty()
? nn
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String.val uet (extraArgs. get(0));

return prefix + custonerld.trin().toUpperCase();

In this example, the fnNormalizeCustomerld method returns an empty string when

Chapter 7
er Framework

customerld is null or blank. Otherwise, it removes leading and trailing spaces, converts the

customer ID to uppercase, and adds the optional prefix.

For information about calling the method from a mapping specification, see "Invoking a Custom

Transformation Method".

Invoking a Custom Transformation Method

You can use transformEXxp to invoke a method in the class specified by transformClass.

To invoke a custom transformation method:

1. Open the mapping specification file selected by application.yaml.

2. Set transformClass at the beginning of the file to the fully qualified name of your

transformer class.

3. Under the target table’s fieldMappings entry, configure the target BRM field:

» transformExp: Specifies the source JSON path, custom method name, and any

additional arguments.
* type: Specifies the required BRM field value type.

For example:

transfornC ass: com exanpl e. mapper. Part ner Fi el dTr ansf or mer

mappi ngs:
event _t:
fi el dMappi ngs:
custoner _id:

transfornkExp: transforn{custonerld, fnNornalizeCustomerld, "CUST-")

type: STRING

In this example:

e customerld specifies the source JSON path.

- fnNormalizeCustomerld specifies the public method in PartnerFieldTransformer.

e The framework passes "CUST-" to the method through
MapperConstants.EXTRA_ARGS.

e ESP maps the result to event_t.customer_id.

4. Save and close the mapping specification file.

About Custom Transformation Method Arguments

You can access the values that the mapper framework supplies to your custom transformation

method through the args map.

Table 7-9 describes the available argument constants.
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Table 7-9 Custom Transformation Method Arguments

Constant

Description

MapperConstants.PAYLOAD

The root incoming event as a JsonNode.

MapperConstants.JSON_PATH

The source JSON path specified in transformExp.

MapperConstants. CONTEXT

The current mapping context, when available.

MapperConstants.INDEX

The current array-row index when mapping
repeated data.

MapperConstants.BRM_TABLE_NAME

The current target BRM table name.

MapperConstants.BRM_FIELD_NAME

The current target BRM field name.

MapperConstants.RESULT_FIELD_MAPPING

The configured resultFieldMapping value, when
present.

MapperConstants.EXTRA_ARGS

Additional arguments specified after the custom
method name in transformExp.

For example:

transfornkxp: transforn(product.id, fnExtractValue, "id", "nuneric"

In this example, the custom method receives "id" and "numeric" through

MapperConstants.EXTRA_ARGS.

Compiling and Deploying a Custom Transformer

You can compile your custom transformer against the BRM libraries and deploy its JAR file on

the ESP Java classpath.

To compile and deploy a custom transformer:

1. Compile the transformer against the BRM libraries:

mkdir -p build/classes

javac -cp "$PIN_HOVE/jars/*" \
-d build/classes \
source-file-path

where source-file-path is the path to your transformer’s Java source file.

For example:

javac -cp "$PIN HOWE jars/*" \
-d build/classes \

src/ conm exanpl e/ mapper/ Part ner Fi el dTransf ormer. j ava

2. Package the compiled class in a JAR file:

jar cf jar-file-name -C build/classes .

where jar-file-name is the name of the JAR file to create.
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For example:

jar cf partner-mpper-customnizations.jar -C build/classes .

Copy the JAR file to the customer-managed ESP extension location.

4. Add the JAR file to the ESP Java classpath before starting ESP.

After deploying a new version of the JAR file, restart ESP so that it reloads the class specified
by transformClass.

Creating a Custom Format Adapter

You can create a custom format adapter to process incoming events that use a non-JSON
format. The adapter converts one input record to a Jackson JsonNode. The mapper
framework then applies the JSON routing and mapping rules.

The mapper framework provides the JsonConverter plug-in interface. You must provide:

The format-specific parsing logic.
Any format-specific metadata files.
Any additional compile-time and runtime dependencies.

The custom adapter JAR file on the ESP Java classpath.

The following topics describe how to implement and use a custom format adapter:

About the Format Adapter Interface

Converting Delimited Text to JSON

Configuring a Custom Format Adapter

Compiling and Deploying a Custom Format Adapter

@® Note

You must keep the adapter focused on converting the incoming record to JSON.
Configure routing in application.yaml. Configure validation, default values,
transformations, and BRM table and field mappings in the selected mapping
specification.

About the Format Adapter Interface

You can implement the com.oracle.brm.mapper.core.spi.JsonConverter interface to create
a custom format adapter.

Your adapter class must:

Loading Rated Events
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Implement com.oracle.brm.mapper.core.spi.JsonConverter.
Be public.

Have a public no-argument constructor.

Return a non-null 3sonNode from its convert method.

Throw MapperException when it cannot complete the conversion.
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Implement the convert method in your adapter class to convert the incoming record to JSON:

JsonNode convert(QObject record, JsonConverterContext context)
t hrows Mapper Exception;

where:

* record contains the incoming record to convert.
e context provides access to the adapter configuration and incoming record type.

The record argument can contain a supported input object, such as a string, byte array, input
stream, or CloudEvent. Use JsonNodeExtractor.textFromObject() to read the input as text.

Converting Delimited Text to JSON

You can implement a custom format adapter to convert a delimited input record to the JSON
fields required by a mapping specification.

The following example uses a pipe-delimited record that contains an event ID, service type,
and charge amount:

EVT-1001| / servi ce/ tel co/ gsn t el ephony| 12. 50

The adapter reads the delimiter and event scenario from its configuration:

package com exanpl e. mapper;
inport java.util.regex.Pattern;

i nport com fasterxn .jackson. dat abi nd. JsonNode;
i nport com fasterxn.jackson. dat abi nd. Chj ect Mapper;
i nport com fasterxn.jackson. dat abi nd. node. Cbj ect Node;

i nport com oracl e. brm mapper. core. JsonNodeExt ract or;

i nport com oracl e. brm mapper. cor e. Mapper Er r or Code;

i nport com oracl e. brm mapper. cor e. Mapper Excepti on;

i nport com oracl e. brm mapper. core. spi . JsonConverter;

i nport com oracl e. brm mapper. core. spi . JsonConvert er Cont ext ;

public final class PartnerDelimtedAdapter inplements JsonConverter {
private static final CbjectMapper OBJECT _MAPPER = new Obj ect Mapper();

public PartnerDelimtedAdapter() {
}

@verride
public JsonNode convert(Cbject record, JsonConverterContext context)

throws Mapper Exception {

String i nput = JsonNodeExtractor.textFronthject(record);
if (input == null || input.isBlank()) {
t hrow Mapper Except i on. of (
Mapper Er r or Code. M=_CONVERSI ON_FAI LED,
"Partner input record cannot be enpty");
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}

String delinmiter = context.getText("delimter");
if (delimter ==null || delimter.length() !'=1) {
t hrow Mapper Except i on. of (
Mapper Er r or Code. M=_CONVERSI ON_FAI LED,
"Adapter configuration 'deliniter' nust contain one
character");

}

String[] values = input.trim().split(
Pattern.quote(deliniter), -1);

if (values.length = 3) {
t hrow Mapper Except i on. of (
Mapper Er r or Code. M=_CONVERSI ON_FAI LED,
"Partner input record nust contain event |ID, service
type, and amount");

}

bj ect Node result = OBJECT _MAPPER. cr eat eObj ect Node() ;
result.put("eventld", values[0].trin());

result.put("serviceType", values[1].trin());

resul t. put ("chargeAmunt", values[2].trim());

resul t.put ("event Scenario", context.getRequiredText("eventScenario"));

return resul t;

The adapter returns the following JSON:

{
"event!ld": "EVT-1001",
"serviceType": "/servicel/tel co/gsmtel ephony”,
"char geAmount": "12.50",
"event Scenario": "PARTNER USAGE'
}

For information about configuring the delimiter, event scenario, and routing rules for this
adapter, see "Configuring a Custom Format Adapter".

Configuring a Custom Format Adapter

You can configure your custom format adapter class and its settings in application.yaml. The
adapter defines the settings under configuration, and the framework passes them through
JsonConverterContext.

To configure a custom format adapter:

1. Open the application.yaml file at the path specified by mapper.configuration.path in the
ESP Infranet.properties file.

2. Under jsonConverters, add an entry for your adapter and configure the following:
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« supportedRecordTypes: Specifies the incoming record types that the adapter
handles.

» converterClass: Specifies the fully qualified class name of your adapter.
» configuration: Specifies the settings that your adapter requires.

Use the following format for converterClass:

converterC ass: fully-qualified-adapter-class-nane

Configure mapperSpecificationKeys to select the mapping specification for the converted
event.

For example:

j sonConverters:
partner-delinited:

suppor t edRecor dTypes:
- application/vnd. partner.usage

converterC ass: com exanpl e. mapper. PartnerDel i m t edAdapt er

configuration:
delimter: "|"
event Scenari 0: PARTNER USAGE

mapper Speci fi cati onKeys:
event Scenari o:
PARTNER_USAGE: part ner-usage

where:
» partner-delimited identifies the adapter configuration.
« delimiter specifies the character that separates the input values.

* eventScenario specifies the scenario value that the adapter adds to the converted
event.

e partner-usage identifies the partner-usage.yaml mapping specification in the
directory specified by baseMappingDir.

Keep the other configuration entries required for the event in the same file.

4. Save and close the application.yaml file.

Table 7-10 describes the context methods that your adapter can use.

Table 7-10 Format Adapter Context Methods
|

Method Description

getRecordType() Returns the matched incoming record type.

getText(name) Returns an optional textual configuration value.

getRequiredText(name) Returns a required textual configuration value.

resolvePath(name) Resolves a configured file path relative to
application.yaml.

getConfiguration() Returns a defensive copy of the complete adapter
configuration as a JsonNode.
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For information about deploying the adapter JAR file and restarting ESP, see "Compiling and
Deploying a Custom Format Adapter".

Compiling and Deploying a Custom Format Adapter

You can compile your custom format adapter against the BRM libraries and any additional
dependencies that it requires. Deploy the adapter JAR file and its runtime dependencies on the
ESP Java classpath.

To compile and deploy a custom format adapter:

1.

5.

Compile the adapter against the BRM libraries. Include any additional compile-time
dependencies that your adapter requires.

For an adapter that requires only the BRM libraries, use:

mkdir -p build/classes

javac -cp "$PIN HOWE jars/*" \
-d build/classes \
source-file-path

where source-file-path is the path to your adapter’s Java source file.
For example:
javac -cp "$PIN_HOW jars/*" \

-d build/classes \
src/ conm exanpl e/ mapper/ Part nerDel i mi t edAdapter. java

Package the compiled class in a JAR file:

jar cf jar-file-name -C build/classes .

where jar-file-name is the name of the JAR file to create.

For example:

jar cf partner-format-adapter.jar -C build/classes .
Add the adapter JAR file and any required runtime dependencies to the ESP Java
classpath.

Configure converterClass in application.yaml to specify your adapter class. See
"Configuring a Custom Format Adapter".

Restart ESP.

About Event Enrichment

ESP uses enrichment classes to add BRM information that an external rated event does not
contain. For example, an event can contain a rated amount but lack the item type, service
object, or invoice data required for loading. ESP runs the configured classes on mapped
events before it stores them in the BRM database.

Enrichment depends on the event source:
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e Forinternal events: ECE REF JSONFILE events use the internal processing path. Do not
configure the external event enrichment classes for the internal event handler.

* For ECE Composable Services events: The delivered TMF processing path does not
require the external event batch enrichment classes.

*  For external events: Configure the enrichment classes needed to populate missing BRM
information, such as item types, tax codes, general ledger IDs (G/L IDs), account and
service objects, balance impacts, and invoice data. See Table 5-20 for more information.

For more information about configuring the delivered enrichment classes, see "Configuring
Event Enrichment".

For more information about adding enrichment logic that these classes do not provide, see
"Configuring a Custom Enrichment Class".

Configuring Event Enrichment

ESP provides the following selector classes for external rated events. These classes use rules
in the generic_selector.yaml file:

* TaxSelector uses the configured rules to select a tax code.

* ItemSelector uses the configured rules to select an item type. If no rule matches, it
selects litem/misc.

* GlidSelector uses the configured rules to select a G/L ID when the event does not supply
one.

ESP also provides the following enrichment classes:

- BalancelmpactProcessor uses the mapped event to prepare balance-impact information.

« ServiceltemLookup uses the login identifier, event time, service type, and item type to
find the account, service, balance group, and item.

* InvoiceDataPopulator uses information from the event and its balance impacts to
populate invoice data.

You can use a custom policy hook to apply customer-specific logic to external rated events
after invoice-data generation and before ESP commits them.

Before configuring enrichment, configure the Kafka topic and event handler for external rated
events. The mapper specification must supply the fields required by the classes you use. For
example, ServiceltemLookup needs a login identifier, event time, service type, and item type.
ItemSelector can supply the item type. See "Configuring Kafka Consumer, Topics, and Event
Handlers" and "Configuring Mapper Specifications".

If you use a selector, configure its rules before registering the enrichment classes:

* To configure generic_selector.yaml, see "Configuring Selector Rules".

* To register the required classes in ESP, see "Configuring Enrichment Classes".

Configuring Selector Rules

Configure the rules for the selectors you use and retain the other sections in the file.
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@® Note

In BRM cloud native systems, the generic_selector.yaml file is included in the ESP
image and cannot be edited directly.

To configure selector rules in a cloud native system:

1.

Add a generic_selector.yaml file containing your selector rules to the oc-cn-
helm-chart/esp_specs directory. Retain the other selector sections in the file.

Open the oc-cn-helm-chart/templates/configmap_esp_properties.yaml file in a
text editor.

Set event_stream_processor.selector.config_path to the following location:

/ oms/ apps/ event _stream processor/eenm scenari os/ spec/
generic_sel ector.yamn
Save and close the file.

Perform a Helm upgrade to apply the changes. For more information, see
"Deploying BRM Cloud Native Services" in BRM Cloud Native Deployment Guide.

To configure selector rules on an on-premises system:

1. Open BRM_homelappslevent_stream_processor/generic_selector.yaml in a text editor.

2. Under configObjects, configure the applicable event information, rule order, conditions,
and result for each selector you use.

The following example shows an ItemSelector rule that selects an item specification for a
GSM event with a balance impact on resource 840:

confi gQbj ect s:
i tenlypeSel ectors:
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- name: GSM Del ayed Session Item Sel ector

description: Itemselector for delayed GSM session events
appl i cabl eToNane: Tel coGSMrel ephony

event SpecName: Del ayedSessi onTel coGSM

appl i cabl eToAl | Bal | npact: fal se

rul es:
- rul eName: Usage inpact for resource 840
ruleOrder: 1
conditions:

- fieldNane: EVENT_T. PO D _TYPE
operation: EQUAL_TO
fieldval ue: /event/del ayed/ session/telco/gsm

- fieldNanme: EVENT_T. SERVI CE_OBJ_TYPE
operation: EQUAL_TO
fieldval ue: /servicel/tel co/gsmtel ephony

- fieldNanme: EVENT_BAL_I| MPACTS_T. | MPACT_TYPE
operation: EQUAL_TO
fieldvalue: 1

- fieldNane: EVENT_BAL_I MPACTS_T. RESCURCE_|I D
operation: EQUAL_TO
fieldval ue: 840

specNanme: |temgsm usage
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@® Note

Replace the sample event attributes, conditions, and item specification with values
for your BRM system. Retain the other selector sections in the
generic_selector.yaml file.

Save and close the file.

Configuring Enrichment Classes

ESP runs enrichment classes in the order specified in the Infranet.properties file. Add only
the classes required by your events. Place each class after any class that supplies its input.

To configure enrichment classes:

1.

Open the BRM_homelappslevent_stream_processotr/infranet.properties file in a text
editor.

If you use selectors, set event_stream_processor.selector.config_path to the location of
generic_selector.yaml. See Table 5-20.

Add a numbered enrichment entry for each class your events require. See Table 5-20.
Configure TaxSelector or GlidSelector and their rules if your events require them.
Save and close the file.

Start or restart ESP.

Configuring a Custom Enrichment Class

You can add a custom enrichment class to supply BRM information that the mapped external
event and delivered enrichment classes do not provide. Your class must implement
BatchProcessor and its handleBatch(...) method. ESP runs the class on batches of mapped
events in the order you specify in the Infranet.properties file.

To configure a custom enrichment class:

1.
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Create a Java class that implements BatchProcessor. In handleBatch(...), populate the
required fields in the mapped events.

Install the class so that ESP can load it.
Open BRM_homelappslevent_stream_processor/infranet.properties in a text editor.

Add the class to the numbered enrichment entries. Place it after the classes that supply its
input and before any class that uses its output. See Table 5-20.

For example, the following entries run a service and item lookup class, a custom class, and
an invoice data class in that order:

event _stream processor. batch. enri chment. cl ass. 1=com oracl e. brm esp. core. eve
nt _stream processor. Servi cel t emLookup

event _stream processor. batch. enri chment . cl ass. 2=com exanpl e. br m Cust onEnri ¢
hment

event _stream processor. batch. enri chment. cl ass. 3=com oracl e. brm esp. core. eve
nt _stream processor. | nvoi ceDat aPopul at or

where com.example.brm.CustomEnrichment is the name of your class.
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5. Save and close the file.
6. Start or restart ESP.

Preventing Duplicate Event Processing

For ECE Composable Services and external rated events, ESP can check for duplicates
before it stores events in the BRM database. ESP identifies an event by its event type and
event key. If ESP has already accepted that combination in the current batch or an earlier
batch, it marks the duplicate as a failed event. ESP retains accepted keys for the configured
period.

To configure ESP to check for duplicate events:

1. Open the BRM_homelappslevent_stream_processor/infranet.properties file in a text
editor.

2. Configure ESP to check for duplicate events and set how many days it keeps event keys.
See Table 5-18.

3. Save and close the file.

4. Start or restart ESP.

Monitoring ESP

To monitor ESP:

1. Start ESP by running the start _event _stream processor script in the BRM_homelbin
directory.

2. Check the ESP application log for startup, Kafka topic subscription, handler, mapper, and
database connection errors. To change the log level, edit the BRM_homelappsl
event_stream_processor/log4j2.xml file. See "Configuring the Log Level in Event
Stream Processor".

3. Check the metrics at http:/lhost:portlobservel/metrics for Kafka consumer activity,
mapping results, and database commits. In cloud native deployments, you can also use
the configured Grafana dashboard. For more information, see Table 5-10 and Table 5-11.

4. Confirm that ESP stores accepted events as zipped JSON in the BRM database and that
RE Manager loads them. If a batch stalls or events repeatedly fail, check the metrics and
ESP log to identify the failure. For more information, see "Managing Failed Rated Events".

To stop ESP, run the st op_event _stream processor script in the BRM_homelbin directory.

Managing Failed Rated Events

If mapping, enrichment, or duplicate-event checking fails for a rated event, ESP stores the
failed event in a Isuspended_rated_events object. The object contains the event payload and
information about the failure, including the error code, error description, and status.

If ESP cannot commit a batch to the BRM database, it rolls back the batch and its database
offset update. ESP’s Kafka consumer can then read the affected records again. Before
recycling an event, check whether ESP has already stored it in BRM.
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Configuring Failed Rated Event Recovery

Configure EAI JS and DM Kafka to publish recycled rated events to a Kafka topic that ESP
consumes. Complete the following configuration before running the
PCM_OP_SUSPENSE_RECYCLE_ALL_RATED_EVENTS opcode.

To configure failed rated event recovery:

1.

Loading Rated Events
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Add the following entry to the BRM event notification configuration:

1301 0 /event/notification/suspense/recyclel/rated_event

@® Note

Retain all existing entries.

*  For an on-premises system, add the entry to BRM_homelsysldatalconfig/
pin_notify_kafka_sync.

* For a cloud native system, add the entry to the notification configuration in oc-cn-
helm-chart/templates/configmap_pin_notify.yaml.

In the EAI JS Kafka payload configuration file, add the RecycleRatedEvent publisher,
Kafka header, and event entries to the existing <PublisherDefs>, <ElementDefs>, and
<EventDefs> elements, respectively.

The following example shows the entries:

<Publ i sher Def s>
<Publ i sher DB="eai _dm dat abase_nunber" Format="FLI ST">
Recycl eRat edEvent
</ Publ i sher >
</ Publ i sher Def s>
<El ement Def s>
<Kaf kaHeader I nf o Sour ce="EVENT"
Pi nFl d="PI N_FLD KAFKA HEADER | NFO'
Dat aFr on=" PI N_FLD_KAFKA HEADER | NFO'
Tag="Kaf kaHeader | nf 0" >
<Fi el d PinFld="PIN FLD HEADER | NFO' Tag="Header|nfo"/>
</ Kaf kaHeader I nf 0>
</ El ement Def s>
<Event Def s>
<Recycl eRat edEvent Sour ce="EVENT"
Tag="Recycl eRat edEvent "
Start Event="/event/notification/suspense/recycl e/
rated event">
<Attribute Tag="Version" Value="1.0"/>
<Field PinFld="PIN FLD PAYLOAD STR' Tag="Payl oadStr"/>
<SubEl enent Nane="Kaf kaHeader | nf 0"
OnEvent ="/ event/notification/ suspense/recycl e/
rated event"/>
</ Recycl eRat edEvent >
</ Event Def s>

where eai_dm_database_number is the EAl DM database number for your system.
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@® Note

Retain the other definitions. Add the entries within the existing <PublisherDefs>,
<ElementDefs>, and <EventDefs> elements. Do not duplicate these elements.

3. Configure EAI JS to use the payload configuration file:

* For an on-premises system, set infranet.eai.configFile in the EAI JS
Infranet.properties file to the file’s location.

e For a cloud native system, deploy the file with EAIl JS and set
eai_js.deployment.eaiConfigFile to its file name in the applicable values file.

4. Configure DM Kafka to publish recycled rated events to a Kafka topic that ESP consumes.

e For an on-premises system, configure the topic and its business event mapping in
BRM_homelsyslidm_kafkaldm_kafka_config.xml. See "Mapping Business Events to
Kafka Topics" in the BRM Developer’s Guide.

e For a cloud native system, set the topic name in the applicable deployment values file:

dm kaf ka:
depl oynent :
t opi cName: topic_nane
topi cFormat: JSON
topi cStyl e: ShortName

where topic_name is the Kafka topic configured for ESP to consume.

5. Configure ESP to consume the topic specified in step 4 and process its recycled rated
events:

*  For an on-premises system, configure the topic in BRM_homelappsl/
event_stream_processor/Infranet.properties and verify that its handler processes
recycled rated events. For more information, see Table 5-12 and Table 5-13.

* For a cloud native system, add or verify the topic in the ESP configuration. The
following example uses the topic name from step 4:

t opi cG oups:
- nane: external
topics:
- name: "topic_nang"

@® Note

If ESP already consumes the topic, verify that its handler processes recycled
rated events.

6. Load the updated event notification configuration.

e For an on-premises system, run the following command on the BRM host:

load pin_notify file path

where file_path is the path to the updated event notification configuration file.

Loading Rated Events
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* For a cloud native system, deploy the updated configuration. From the sys/datal
config directory in the PJE pod, run:

load_pin_notify -d pin_notify kafka sync

Restart CM and EAI JS after applying their configuration changes. Apply any DM Kafka
and ESP changes using the procedure for your deployment.

After completing the configuration, see "Reprocessing Failed Rated Events" for more
information about running PCM_OP_SUSPENSE_RECYCLE_ALL RATED_EVENTS.

Viewing Failed Rated Events

When ESP cannot process an individual rated event, it stores the eventin a/
suspended_rated_events object. Review the object’s error details to identify the cause before
reprocessing it.

To view failed rated events:

1.

Use BRM Object Browser or a BRM object search to find Isuspended_rated_events
objects in the failed state.

Open an object and review its error code, error description, status, and attempt count.
Review the event payload if it is available.

Check the ESP log for more information about the failure. For a mapping or enrichment
error, compare the event with the applicable configuration. For a duplicate, compare its
event type and event key with the event that ESP previously accepted.

@® Note

If a database commit error causes ESP to roll back a batch, check the ESP log for the
batch failure. The rollback also reverses the database offset update, so ESP's Kafka
consumer can read the affected records again.

After correcting the cause of a failed event, see "Reprocessing Failed Rated Events".

Reprocessing Failed Rated Events

The PCM_OP_SUSPENSE_RECYCLE_ALL_RATED_EVENTS opcode recycles all
suspended rated events in the failed state. Configure failed rated event recovery before

running the opcode. For more information, see " Configuring Failed Rated Event Recovery".

To reprocess failed rated events:

1.

Loading Rated Events
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Review all failed events and correct the causes of their failures.

@® Note

Run the opcode only when every event in the failed state is ready for
reprocessing.
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2. Save the following testnap input flist in a file named recycle:

0 PIN.FLD POD PO D [0] database_number /suspended rated events 0 0

where database_number is your BRM database number.

3. Start testnap on the BRM host or, for a cloud native system, from the CM pod. Run the
following commands:

r recycle 1
xop PCM OP_SUSPENSE_RECYCLE_ALL_RATED EVENTS 0 1

4. Check the Isuspended_rated_events objects for updated statuses and error details.

@ Note

After the event is published for reprocessing, its status changes to Recycle. It
then changes to Success if processing succeeds or returns to Failed if
processing fails again.
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Configuring Rated Event Manager

Learn how to configure the Oracle Communications Billing and Revenue Management (BRM)
Rated Event Manager (RE Manager), including the Elastic Charging Engine (ECE) RE
Manager plug-in for the Rated Event Formatter (RE Formatter) and the Rated Event Loader
Manager (REL Manager) utility.

Topics in this chapter:

e Configuring the RE Manager and ECE RE Manager Plug-in REM.properties Files

e Configuring REL Manager

e Configuring RE Manager and REL Manager Logging

Configuring the RE Manager and ECE RE Manager Plug-in
REM.properties Files

You configure the RE Manager and the ECE RE Manager Plug-in using REM.properties files.
The following topics are in this section:

e BRM RE Manager Configuration

« ECE RE Manager Plug-in Configuration

BRM RE Manager Configuration

You configure the RE Manager for BRM using the REM.properties file. This file is located in
the BRM_homelappsirated_event_manager directory. It contains several types of
configuration, which are described in the following sections:

General RE Manager Configuration

« RE Manager JDBC Pool Configuration

« RE Manager Directory Processor Configuration

« RE Manager ZIP Processor Configuration

« RE Manager Retry Processor Configuration

« RE Manager Event Stream Processor Configuration

There is also a sample configuration file provided: Sample RE Manager REM.properties File.

General RE Manager Configuration

You configure the parameters in this section to set general processing behavior for the RE
Manager.

The parameters in Table 8-1 are all preceded by rated_event_manager. (including the period
at the end).
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Table 8-1 General RE Manager Configuration Parameters

Name

Example

Description

control_file_dir

${HOME}/data/cdr_files

The directory in which the control files for the directory processors
are contained.

stop_semaphore_filena
me

${PIN_LOG_DIRY/
rated_event_manager/
rem.stop

The file used to indicate that the RE Manager should stop.
Generally, this should not be changed.

load_thread_capacity

30

This tuning parameter sets the number of parallel threads used for
loading BRM tables. For example, if each event type uses 5 tables
and you set this value to 15, 3 files could be loaded simultaneously
for each event type. Use this to set an upper limit on concurrent
loading.

update_thread_capacit
y

20

This tuning parameter sets the number of parallel threads used for
running updater procedures. For example, if each file requires 2
updater threads and you set this value to 6, 3 files could be
processed in parallel. Use this to set an upper limit on the updater
load.

direct_path_loading

false

This tuning parameter sets whether direct-path loading is used for
database inserts. The Oracle JDBC batch API permits inserts to be
hinted with the /*+ APPEND_VALUES */ hint to ensure inserts are
above the high-water mark for better load performance. The insert
hint is added if this parameter is set to true. When used this value
applies to all tables.

balance_only_event_ty
pes

/event/session/telco/gsm

Specifies the event types for which RE Manager loads data only
into event_essentials_t. Applies to all RE Manager modes.

RE Manager JDBC Pool Configuration

You configure the parameters in this section to set how the RE Manager connects to the BRM
database.

The parameters in Table 8-2 are all preceded by rated_event_manager.jdbc_pool. (including
the period at the end).

Table 8-2 RE Manager JDBC Pool Configuration Parameters

Name Example Description
connectionURL jdbc:oracle:thin:@//$ The JDBC connection string for all database connections. Note that
{HOSTNAME}:1521/PINDB |in a multischema BRM system, multiple independent RE Formatter
or RE Manager processes must be running (one per schema).
user pin The database user name.

wallet_location

${BRM_CONF_WALLET}

The Oracle wallet containing the database password. If this
parameter is present, the password parameter is not considered.

wallet_entry_name

infranet.rel.password

The entry in the Oracle wallet corresponding to the database
password.

password &aes|09|... The database password, in BRM AES/OZT encryption (for BRM) or
ECE encryption (for ECE). Do not include this parameter if you are
using Oracle Wallet.

validateSchema true Sets whether the BRM schema should be validated when the pool

is created. It checks the account_t root account entry to ensure the
schema matches with the expected configuration.
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Table 8-2 (Cont.) RE Manager JDBC Pool Configuration Parameters

Name Example Description

initialPoolSize 1 The number of database connections to establish when the
application starts.

minPoolSize 1 The minimum number of database connections that the pool
attempts to maintain at all times.

maxPoolSize 50 This tuning parameter sets the maximum number of database

connections that the pool creates. This number should be
considered in relation to the number of application loading and
updating threads. If this number is too low, performance may be
compromised. This parameter provides an effective limit on the
concurrent work that can be submitted to the database.

connectionWaitTimeout

10

The amount of time, in seconds, that a thread waits for a
connection. If maxPoolSize is configured to handle all of the
application threads concurrently, this parameter is usually not
significant. However, if you are using the maxPoolSize parameter
to limit the database workload, you may need to set this parameter
to a larger number to avoid transient processing failures.

validateConnectionOn
Borrow

false

Determines whether a connection is validated when it is acquired
(by sending a SQL statement).

sqlForValidateConnecti
on

SELECT SYSDATE FROM
DUAL

The SQL statement used to validate a connection.

fastConnectionFailover
Enabled

false

Defines whether the Oracle Fast Connection Failover feature is
enabled. See the Oracle Database documentation for more
information.

onsConfiguration propertiesfile=/usr/ons/ If fastConnectionFailoverEnabled is set to true, set this to define
ons.properties the Oracle Notification Services configuration for Fast Connection
or Failover. You can either use a properties file, in which case this
nodes=racnode1-4200.racno entry should contain the entire path to the file, or you can define
de2'42_00 : ’ the configuration directly in the contents of this parameter. See the
) Oracle Database documentation for more information.
maxStatements 25 The size of the statement cache for each connection.
deferredStart false Defines whether the pool should be instantiated without being
started. This should usually be set to false, since RE Manager
needs connections immediately when it starts.
jmxEnabled true Determines whether Java Management Extensions (JMX) is
enabled for the Oracle Universal Connection Pool (UCP).
metricUpdatelnterval 10 The interval (in seconds) between pool metric updates by UCP.
poolLogLevel INFO The JDBC logging level. Possible values include

INTERNAL_ERROR, SEVERE, WARNING, INFO, CONFIG, and
FINE. See the Oracle Database documentation for more
information.

nonTransientErrorCode
s

1,1450,12899,1722

A list of Oracle Database error codes that are considered non-
transient errors. A non-transient error is an error that persistently
causes loading to fail. Errors of this type are not retried and result
in the file in which they are contained being marked as bad. In
ZIP_DB mode, the status of the row is set to 4. In ZIP_FILE and
CDR mode, the suffix .bad is appended to the file name. In
DIRECT mode, the transaction fails.
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RE Manager Directory Processor Configuration

You configure the parameters in this section to set how the RE Manager loads CDR files (both
individual files and ZIP files). Ordinarily, you need only one set of Directory Processor
parameters to handle all event types. This type of parameter is indicated by default. in the
parameter name. You also have the option of processing files differently by event type. If you
want to do this, you put the event type in the parameter name.

The parameters in Table 8-3 are all preceded by
rated_event_manager.directory_processor.default. or
rated_event_manager.directory_processor.event_type. (including the period at the end).

Table 8-3 RE Manager Directory Processor Configuration Parameters

Name

Example

Description

header_dir

${HOME}/data/cdr_files

The directory to monitor for header files to process.

header_expr

"BRMCDR_GPRS.*.out$

The regular expression used to select file names to process.

data_dir

${HOME}/data/cdr_files

The directory to monitor for data files to load.

frequency

1

The frequency (in seconds) to scan the header directory for files to
process.

concurrent_files

This tuning parameter indicates the number of files that can be
processed concurrently. You use it to balance database and CPU
load against throughput. Start with small values and increase as
required if throughput is insufficient and there is idle database
capacity which may be used.

creation_process

RATING_PIPELINE

Do not change this value.

object_cache_type

2

Do not change this value.

updater_proc_name

pin_rel.pin_rel_updater_sp

The stored procedure for balance update processing. Include this
parameter if you want the rated events to update balances as well
as being loaded. Ordinarily, this parameter is included.

updater_threads

0:1,10000 : 2, 50000 : 3,
100000 : 4

Use this to set the thread counts per file being processed. You can
use a single numeric value, or you can set values to determine the
number of threads based on the size of the file being processed. To
do the latter, you enter a list of comma-separated threshold:threads
value pairs. The example value would result in one thread for files
with 1 through 9,999 events, two threads for files with 10,000
through 49,999 events, three threads for files with 50,000 through
99,999 events, and four threads for files with 100,000 or more
events.

updater_flags

This parameter determines whether the updater is allowed to
create bill items if they are not precreated. If this is set to 0, the
update of an item fails if the bill item is not already created. If this is
set to 1, RE Manager creates the bill item if it does not already
exist.

updater_batch_size

25

This tuning parameter is used to set the number of events
processed in each database update transaction. A higher value
reduces overhead, but may also create additional contention with
other BRM applications, such as pin_bill_accts. If contention is
observed (balance group locking), then consider reducing this
value.

updater_timeout_seco
nds

60

The time, in seconds, that the update procedure may take to run. If
this time is reached, the updater is interrupted and a rollback is
performed.
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Table 8-3 (Cont.) RE Manager Directory Processor Configuration Parameters

Name

Example

Description

pre_updater_proc_nam
e

pin_rel.pin_rel_pre_updater_
Sp

The name of the stored procedure which is run prior to balance
updates as part of the loading stage.

pre_updater_threads

1

Use this to set the thread counts per file being processed by the
preupdater. The format of this parameter is the same as the format
for the updater_threads parameter.

pre_updater_flags

This parameter determines whether the preupdater is allowed to
create bill items if they are not precreated. If this is set to 0, the
preupdate of an item fails if the bill item is not already created. If
this is set to 1, RE Manager creates the bill item if it does not
already exist.

pre_updater_batch_siz
e

25

This tuning parameter is used to set the number of events
processed in each database preupdate transaction. A higher value
reduces overhead, but may also create additional contention with
other BRM applications, such as pin_bill_accts. If contention is
observed (balance group locking), then consider reducing this
value.

pre_updater_timeout_s
econds

60

The time, in seconds, that the preupdate procedure may take to
run. If this time is reached, the updater is interrupted and a rollback
is performed.

insert_batch_size

250

This tuning parameter is used to set the number of events
processed in each database insert transaction. A higher value
reduces overhead, but may also create additional contention with
other BRM applications, such as pin_bill_accts. If contention is
observed (balance group locking), then consider reducing this
value.

insert_timeout_second
s

30

The time, in seconds, that the insert procedure may take to run. If
this time is reached, the updater is interrupted and a rollback is
performed.

commit_batch_size

250

This tuning parameter sets the number of rows in an event table
insert batch. Larger values tend to reduce the number of database
round trips and improve throughput, especially if direct-loading is
being used

max_rows_per_load_th
read

50000

The maximum number of rows that are inserted by a single
processing thread. This permits very large files to be processed
with parallel inserts which may improve throughput.

use_end_time

true

Indicates whether an event's start_time or end_time is used to
determine whether to load events into delayed event tables. Use
true for end_time and false for start_time.

enable_serveroutput

Enable procedure output for the updater to be collected in the
diagnostic log. The following values are permitted:

e 0: Enables diagnostic collection with the Oracle Server output
buffer set to unlimited.

e -1: Disables diagnostic collection for procedures (no output is
generated even if the diagnostic logger is set to DEBUG).

e 1 orhigher: Set an explicit size for the Oracle Server output
buffer. If this is set to a value which is too small for the data
logged by a given update step, the updater may fail.

The output is enabled and collected only when DEBUG level

logging is enabled for the RE Manager diagnostic logger

(configured as

com.oracle.brm.rated_event_manager.diagnostic in the

log4j2.xml file).
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Table 8-3 (Cont.) RE Manager Directory Processor Configuration Parameters

R
Name Example Description

success.mode delete Determines what to do with files upon successful loading. The

following options are available:

* move: Move all files to the value specified in
success.target_directory.

* rename: Rename all files by appending the value of
success.postfix to each file name.

e delete: Delete all files.

* noop: Do nothing with the files. Leave them in the processing

directory.

success.target_director | ${HOME}/data/ Directory to which the successfully loaded files are moved if

y cdr_files_archives success.mode is set to move.

success.postfix .backup The text appended to the names of successfully loaded files if
success.mode is set to rename.

failure.mode move Determines what to do with files upon failure to load. See the
description of success.mode for the available values.

failure.target_directory | ${HOME}/data/ Directory to which the unsuccessfully loaded files are moved if

cdr_files_reject failure.mode is set to move.
failure.postfix .error The text appended to the names of unsuccessfully loaded files if

failure.mode is set to rename.

RE Manager ZIP Processor Configuration

You configure the parameters in this section to set how the RE Manager processes ZIP files.

The parameters in Table 8-4 are all preceded by rated_event_manager.zip_processor.zip.
(including the period at the end).

® Note
If you have a multisite deployment with RE Manager running in ZIP_DB mode:

e Connect each RE Manager instance to its own site-specific database and not the
active site's database.

e Ensure that only the RE Manager instance from the active site is running. All other
instances must be shut down.

Table 8-4 RE Manager ZIP Processor Configuration Parameters
e ________________________________________________________|

Name Example Description

frequency 1 The frequency (in seconds) to scan the header directory for files to
process.

concurrent_files 2 This tuning parameter indicates the number of files that can be

processed concurrently. You use it to balance database and CPU
load against throughput. Start with small values and increase as
required if throughput is insufficient and there is idle database
capacity which may be used.
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Table 8-4 (Cont.) RE Manager ZIP Processor Configuration Parameters

Name

Example

Description

delete_zip_after_load

1

Determines whether ZIP files are deleted from the staging table in
the BRM database after being processed. If this is set to 0, you
must purge the data manually. You can do this using the Rated
Event Loader Manager purge command. Over time, ZIP data, if not
purged, may consume a large amount of space in the database.

num_threads

The number of threads used for reading data to process. Generally
one thread is sufficient, but you can set the value higher if there is
a bottleneck reading the data from the database.

sessions_per_fetch

The number of records to select on each fetch for processing. The
selected data is submitted for processing and is processed based
on the value of concurrent_files. Once data is processed, the next
fetch is performed.

creation_process

RATING_PIPELINE

Do not change this value.

object_cache_type

2

Do not change this value.

updater_proc_name

pin_rel.pin_rel_updater_sp

The stored procedure for balance update processing. Include this
parameter if you want the rated events to update balances as well
as being loaded. Ordinarily, this parameter is included.

updater_threads

0:1,10000 : 2, 50000 : 3,
100000 : 4

Use this to set the thread counts per file being processed. You can
use a single numeric value, or you can set values to determine the
number of threads based on the size of the file being processed. To
do the latter, you enter a list of comma-separated threshold:threads
value pairs. The example value would result in one thread for files
with 1 through 9,999 events, two threads for files with 10,000
through 49,999 events, three threads for files with 50,000 through
99,999 events, and four threads for files with 100,000 or more
events.

updater_flags

This parameter determines whether the updater is allowed to
create bill items if they are not precreated. If this is set to 0, the
update of an item fails if the bill item is not already created. If this is
set to 1, RE Manager creates the bill item if it does not already
exist.

updater_batch_size

25

This tuning parameter is used to set the number of events
processed in each database update transaction. A higher value
reduces overhead, but may also create additional contention with
other BRM applications, such as pin_bill_accts. If contention is
observed (balance group locking), then consider reducing this
value.

updater_timeout_seco
nds

60

The time, in seconds, that the update procedure may take to run. If
this time is reached, the updater is interrupted and a rollback is
performed.

pre_updater_proc_nam
e

pin_rel.pin_rel_pre_updater_
Sp

The name of the stored procedure which is run prior to balance
updates as part of the loading stage.

pre_updater_threads 1 Use this to set the thread counts per file being processed by the
preupdater. The format of this parameter is the same as the format
for the updater_threads parameter.

pre_updater_flags 1 This parameter determines whether the preupdater is allowed to

create bill items if they are not precreated. If this is set to 0, the
preupdate of an item fails if the bill item is not already created. If
this is set to 1, RE Manager creates the bill item if it does not
already exist.
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Table 8-4 (Cont.) RE Manager ZIP Processor Configuration Parameters
- _________________________ |

Name Example Description
pre_updater_batch_siz | 25 This tuning parameter is used to set the number of events
e processed in each database preupdate transaction. A higher value

reduces overhead, but may also create additional contention with
other BRM applications, such as pin_bill_accts. If contention is
observed (balance group locking), then consider reducing this

value.
pre_updater_timeout_s | 60 The time, in seconds, that the preupdate procedure may take to
econds run. If this time is reached, the updater is interrupted and a rollback

is performed.

insert_batch_size 250 This tuning parameter is used to set the number of events
processed in each database insert transaction. A higher value
reduces overhead, but may also create additional contention with
other BRM applications, such as pin_bill_accts. If contention is
observed (balance group locking), then consider reducing this

value.
insert_timeout_second | 30 The time, in seconds, that the insert procedure may take to run. If
S this time is reached, the updater is interrupted and a rollback is
performed.
commit_batch_size 250 This tuning parameter sets the number of rows in an event table

insert batch. Larger values tend to reduce the number of database
round trips and improve throughput, especially if direct-loading is

being used
max_rows_per_load_th [ 50000 The maximum number of rows that are inserted by a single
read processing thread. This permits very large files to be processed

with parallel inserts which may improve throughput.

use_end_time true Indicates whether an event's start_time or end_time is used to
determine whether to load events into delayed event tables. Use
true for end_time and false for start_time.

enable_serveroutput 0 Enable procedure output for the updater to be collected in the
diagnostic log. The following values are permitted:

e 0: Enables diagnostic collection with the Oracle Server output
buffer set to unlimited.

e -1: Disables diagnostic collection for procedures (no output is
generated even if the diagnostic logger is set to DEBUG).

e 1 orhigher: Set an explicit size for the Oracle Server output
buffer. If this is set to a value which is too small for the data
logged by a given update step, the updater may fail.

The output is enabled and collected only when DEBUG level

logging is enabled for the RE Manager diagnostic logger

(configured as

com.oracle.brm.rated_event_manager.diagnostic in the

log4j2.xml file).

rating_engine EXTERNAL Specifies the rating engine for the ZIP processor. The following
values are permitted:

e ECE (default)

EXTERNAL

RE Manager Retry Processor Configuration

You configure the parameters in this section to set how the RE Manager processes retries.
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The parameters in Table 8-5 are all preceded by
rated_event_manager.retry_processor.retry. (including the period at the end).

Table 8-5 RE Manager Retry Processor Configuration Parameters

Name

Example

Description

header_dir

${HOME}/data/cdr_files

The directory to monitor for header files to process.

header_expr

"BRMCDR_GPRS.*.out$

The regular expression used to select file names to process.

frequency

1

The frequency (in seconds) to scan the header directory for files to
process.

concurrent_files

This tuning parameter indicates the number of files that can be
processed concurrently. You use it to balance database and CPU
load against throughput. Start with small values and increase as
required if throughput is insufficient and there is idle database
capacity which may be used.

num_threads

The number of threads used for reading data to process. Generally
one thread is sufficient, but you can set the value higher if there is
a bottleneck reading the data from the database.

sessions_per_fetch

The number of records to select on each fetch for processing. The
selected data is submitted for processing and is processed based
on the value of concurrent_files. Once data is processed, the next
fetch is performed.

creation_process

RATING_PIPELINE

Do not change this value.

object_cache_type

2

Do not change this value.

updater_proc_name

pin_rel.pin_rel_updater_sp

The stored procedure for balance update processing. Include this
parameter if you want the rated events to update balances as well
as being loaded. Ordinarily, this parameter is included.

updater_threads

0:1, 10000 : 2,50000 : 3,
100000 : 4

Use this to set the thread counts per file being processed. You can
use a single numeric value, or you can set values to determine the
number of threads based on the size of the file being processed. To
do the latter, you enter a list of comma-separated threshold:threads
value pairs. The example value would result in one thread for files
with 1 through 9,999 events, two threads for files with 10,000
through 49,999 events, three threads for files with 50,000 through
99,999 events, and four threads for files with 100,000 or more
events.

updater_flags

This parameter determines whether the updater is allowed to
create bill items if they are not precreated. If this is set to 0, the
update of an item fails if the bill item is not already created. If this is
set to 1, RE Manager creates the bill item if it does not already
exist.

updater_batch_size

25

This tuning parameter is used to set the number of events
processed in each database update transaction. A higher value
reduces overhead, but may also create additional contention with
other BRM applications, such as pin_bill_accts. If contention is
observed (balance group locking), then consider reducing this
value.

updater_timeout_seco
nds

60

The time, in seconds, that the update procedure may take to run. If
this time is reached, the updater is interrupted and a rollback is
performed.

pre_updater_proc_nam
e

pin_rel.pin_rel_pre_updater_
sp

The name of the stored procedure which is run prior to balance
updates as part of the loading stage.

pre_updater_threads

1

Use this to set the thread counts per file being processed by the
preupdater. The format of this parameter is the same as the format
for the updater_threads parameter.
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Table 8-5 (Cont.) RE Manager Retry Processor Configuration Parameters

Name

Example

Description

pre_updater_flags

1

This parameter determines whether the preupdater is allowed to
create bill items if they are not precreated. If this is set to 0, the
preupdate of an item fails if the bill item is not already created. If
this is set to 1, RE Manager creates the bill item if it does not
already exist.

pre_updater_batch_siz
e

25

This tuning parameter is used to set the number of events
processed in each database preupdate transaction. A higher value
reduces overhead, but may also create additional contention with
other BRM applications, such as pin_bill_accts. If contention is
observed (balance group locking), then consider reducing this
value.

pre_updater_timeout_s
econds

60

The time, in seconds, that the preupdate procedure may take to
run. If this time is reached, the updater is interrupted and a rollback
is performed.

insert_batch_size

250

This tuning parameter is used to set the number of events
processed in each database insert transaction. A higher value
reduces overhead, but may also create additional contention with
other BRM applications, such as pin_bill_accts. If contention is
observed (balance group locking), then consider reducing this
value.

insert_timeout_second
s

30

The time, in seconds, that the insert procedure may take to run. If
this time is reached, the updater is interrupted and a rollback is
performed.

commit_batch_size

250

This tuning parameter sets the number of rows in an event table
insert batch. Larger values tend to reduce the number of database
round trips and improve throughput, especially if direct-loading is
being used.

max_rows_per_load_th
read

50000

The maximum number of rows that are inserted by a single
processing thread. This permits very large files to be processed
with parallel inserts which may improve throughput.

use_end_time

true

Indicates whether an event's start_time or end_time is used to
determine whether to load events into delayed event tables. Use
true for end_time and false for start_time.

enable_serveroutput

Enable procedure output for the updater to be collected in the
diagnostic log. The following values are permitted:

*  0: Enables diagnostic collection with the Oracle Server output
buffer set to unlimited.

e -1: Disables diagnostic collection for procedures (no output is
generated even if the diagnostic logger is set to DEBUG).

e 1 orhigher: Set an explicit size for the Oracle Server output
buffer. If this is set to a value which is too small for the data
logged by a given update step, the updater may fail.

The output is enabled and collected only when DEBUG level

logging is enabled for the RE Manager diagnostic logger

(configured as

com.oracle.brm.rated_event_manager.diagnostic in the

log4j2.xml file).
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Table 8-5 (Cont.) RE Manager Retry Processor Configuration Parameters

y

Name Example Description
success.mode delete Determines what to do with files upon successful loading. The
following options are available:
* move: Move all files to the value specified in
success.target_directory.
* rename: Rename all files by appending the value of
success.postfix to each file name.
e delete: Delete all files.
*  noop: Do nothing with the files. Leave them in the processing
directory.
success.target_director | ${HOME}/data/ Directory to which the successfully loaded files are moved if

cdr_files_archives

success.mode is set to move.

success.postfix .backup The text appended to the names of successfully loaded files if
success.mode is set to rename.

failure.mode move Determines what to do with files upon failure to load. See the
description of success.mode for the available values.

failure.target_directory | ${HOME}/data/ Directory to which the unsuccessfully loaded files are moved if

cdr_files_reject

failure.mode is set to move.

failure.postfix .error The text appended to the names of unsuccessfully loaded files if
failure.mode is set to rename.
rating_engine EXTERNAL Specifies the rating engine for the retry processor.

The following values are permitted:

e ECE (default)
. EXTERNAL

RE Manager Event Stream Processor Configuration

You configure the parameters in this section to set how the RE Manager processes event
streaming.

When using REM REF Plug-in in CDR streaming mode, a running Apache Kafka installation is
required. The Kafka topic needs to be created before using this feature. By default, the topic
name is configured as RatedEvents.

The parameters in Table 8-6 are all preceded by
rated_event_manager.stream_processor.streaml. (including the period at the end). For
more information about the parameters in the table that are preceded by
stream_config.consumers, see the Kafka documentation for "Consumer Configs".

Table 8-6 RE Manager Event Stream Processor Loading Configuration Parameters

Name

Example

Description

load_config.creation_pr
ocess

RATING_PIPELINE

Do not change this value.

load_config.object_cac
he_type

Do not change this value.
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Table 8-6 (Cont.) RE Manager Event Stream Processor Loading Configuration Parameters

Name

Example

Description

load_config.updater_th
reads

0:1,10000 : 2, 50000 : 3,
100000 : 4

Use this to set the thread counts per file being processed. You can
use a single numeric value, or you can set values to determine the
number of threads based on the size of the file being processed. To
do the latter, you enter a list of comma-separated threshold:threads
value pairs. The example value would result in one thread for files
with 1 through 9,999 events, two threads for files with 10,000
through 49,999 events, three threads for files with 50,000 through
99,999 events, and four threads for files with 100,000 or more
events.

load_config.delete_zip
_after_load

Determines whether ZIP files are deleted from the staging table in
the BRM database after being processed. If this is set to 0, you
must purge the data manually. You can do this using the Rated
Event Loader Manager purge command. Over time, ZIP data, if not
purged, may consume a large amount of space in the database.

load_config.updater_pr
oc_name

pin_rel.pin_rel_updater_sp

The stored procedure for balance update processing. Include this
parameter if you want the rated events to update balances as well
as being loaded. Ordinarily, this parameter is included.

load_config.updater_fla
gs

This parameter determines whether the updater is allowed to
create bill items if they are not precreated. If this is set to 0, the
update of an item fails if the bill item is not already created. If this is
set to 1, RE Manager creates the bill item if it does not already
exist.

load_config.updater_b
atch_size

25

This tuning parameter is used to set the number of events
processed in each database update transaction. A higher value
reduces overhead, but may also create additional contention with
other BRM applications, such as pin_bill_accts. If contention is
observed (balance group locking), then consider reducing this
value.

load_config.updater_ti
meout_seconds

60

The time, in seconds, that the update procedure may take to run. If
this time is reached, the updater is interrupted and a rollback is
performed.

load_config.pre_updat
er_proc_name

pin_rel.pin_rel_pre_updater_
Sp

The name of the stored procedure which is run prior to balance
updates as part of the loading stage.

er_timeout_seconds

load_config.pre_updat |1 Use this to set the thread counts per file being processed by the

er_threads preupdater. The format of this parameter is the same as the format
for the updater_threads parameter.

load_config.pre_updat |1 This parameter determines whether the preupdater is allowed to

er_flags create bill items if they are not precreated. If this is set to 0, the
preupdate of an item fails if the bill item is not already created. If
this is set to 1, RE Manager creates the bill item if it does not
already exist.

load_config.pre_updat |25 This tuning parameter is used to set the number of events

er_batch_size processed in each database preupdate transaction. A higher value
reduces overhead, but may also create additional contention with
other BRM applications, such as pin_bill_accts. If contention is
observed (balance group locking), then consider reducing this
value.

load_config.pre_updat |60 The time, in seconds, that the preupdate procedure may take to

run. If this time is reached, the updater is interrupted and a rollback
is performed.
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Table 8-6 (Cont.) RE Manager Event Stream Processor Loading Configuration Parameters

(stream_config.topic.2..
.stream_config.topic.n)

Name Example Description

load_config.insert_batc | 250 This tuning parameter is used to set the number of events

h_size processed in each database insert transaction. A higher value
reduces overhead, but may also create additional contention with
other BRM applications, such as pin_bill_accts. If contention is
observed (balance group locking), then consider reducing this
value.

load_config.insert_time | 30 The time, in seconds, that the insert procedure may take to run. If

out_seconds this time is reached, the updater is interrupted and a rollback is
performed.

load_config.commit_ba | 250 This tuning parameter sets the number of rows in an event table

tch_size insert batch. Larger values tend to reduce the number of database
round trips and improve throughput, especially if direct-loading is
being used.

load_config.max_rows | 50000 The maximum number of rows that are inserted by a single

_per_load_thread processing thread. This permits very large files to be processed
with parallel inserts which may improve throughput.

load_config.use_end_ti | true Indicates whether an event's start_time or end_time is used to

me determine whether to load events into delayed event tables. Use
true for end_time and false for start_time.

load_config.enable_ser | 0 Enable procedure output for the updater to be collected in the

veroutput diagnostic log. The following values are permitted:

e 0: Enables diagnostic collection with the Oracle Server output
buffer set to unlimited.

e -1: Disables diagnostic collection for procedures (no output is
generated even if the diagnostic logger is set to DEBUG).

* 1 orhigher: Set an explicit size for the Oracle Server output
buffer. If this is set to a value which is too small for the data
logged by a given update step, the updater may fail.

The output is enabled and collected only when DEBUG level

logging is enabled for the RE Manager diagnostic logger

(configured as

com.oracle.brm.rated_event_manager.diagnostic in the

log4j2.xml file).
stream_config.poll_tim | 5000 The time, in milliseconds, spent waiting for data to read from the
eout topic. If it is set to 0, the poll returns immediately with any data in
the buffer, or returns empty if there is no data waiting in the buffer.

This must not be set to a negative number.

stream_config.topic RatedEvents You can configure one topic for all messages using this parameter,
or you can configure a topic and partition per schema using the
topic.1, topic.2... topic.n parameters below.

stream_config.topic.1 | RatedEvents Topic configuration parameters used instead of the

stream_config.topic parameter if you are configuring different
topics and partitions per schema.

stream_config.consum
er.bootstrap.servers

${HOSTNAME}:9092

A list of host/port pairs to use for establishing the initial connection
to the Kafka cluster. This list should be in the form:

host 1: port1, host2: port2, ...

stream_config.consum
er.max.poll.records

1000

The maximum number of records returned in a single poll.
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Table 8-6 (Cont.) RE Manager Event Stream Processor Loading Configuration Parameters

Name

Example

Description

stream_config.consum
er.client.id

REM-Stream1

A logical ID string to pass to the server, to identify the application
making the request in the logs.

er.enable.auto.commit

stream_config.consum | REM The unique string that identifies the consumer group this consumer

er.group.id belongs to. This property is required if the consumer uses either
the group management functionality or the Kafka-based offset
management strategy.

stream_config.consum | true Specifies whether the consumer's offset is periodically committed

in the background.

stream_config.consum
er.isolation_level

read_committed

Controls how to read messages written transactionally. Valid values

are:

* read_uncommitted: (default) All messages are returned, even
transactional messages which have been terminated.

e read_committed: Only transactional messages which have
been committed are returned.

Non-transactional messages are returned unconditionally in either

mode.

stream_config.consum
er.auto.commit.interval.
ms

2000

The frequency in milliseconds that the consumer offsets are auto-
committed to Kafka if
stream_config.consumer.enable.auto.commit is set to true.

stream_config.consum
er.key.deserializer

org.apache.kafka.common.se
rialization.StringDeserializer

The deserializer class for keys for the Kafka interface.

stream_config.consum
er.value.deserializer

org.apache.kafka.common.se
rialization.ByteArrayDeseriali
zer

The deserializer class for values for the Kafka interface.

er.fetch.max.bytes

stream_config.consum | 2000 The base amount of time to wait before attempting to reconnect to

er.reconnect.backoff.m a given host. This avoids repeatedly connecting to a host in a tight

S loop. This backoff applies to all connection attempts by the client to
a broker.

stream_config.consum | 10000 The maximum amount of time in milliseconds to wait when

er.reconnect.backoff.m reconnecting to a broker that has repeatedly failed to connect. If

ax.ms provided, the backoff per host increases exponentially for each
consecutive connection failure, up to this maximum. After
calculating the backoff increase, 20% random jitter is added to
avoid connection storms.

stream_config.consum | 1048576 The maximum amount of data the server should return for a fetch

request.

rated_event_manager.
balance_only_event_ty
pes

levent/session/telco/gsm

Enables loading only event_essentials_t table, into the BRM
database for all modes of the BRM Rated Event Manager. The
event_essentials_t table contains sub-balance impact information
for each /balance_group and its associated resource.

Sample RE Manager REM.properties File

Following is a sample of the REM.properties file for RE Manager on BRM.

-#

# Rated Event Manager Configuration
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# RE Manager General

rated_event _manager.control _f

le_dir = ${HOVE}/data/cdr_files

rated_event _manager. stop_semaphore filename = ${PIN LOG DI R}/

rated_event _manager/rem stop

rated_event manager.|oad_thread capacity = 30
rated_event _manager. update_thread capacity = 20
rated_event _manager.direct path_|oading = fal se

# RE Manager JDBC

rated_event _nmanager. j dbc_pool
{ HOSTNAME} : 1521/ Pl NDB

rated_event _nmanager. j dbc_pool
rated_event _nmanager. j dbc_poo

connectionURL = jdbc:oracle:thin:@/$

user = pin

.wal | et _| ocation = ${BRM WALLET}

rated_event _manager.jdbc_pool .wal l et _entry nanme = infranet.rel.password
# rated_event _manager.j dbc_pool . password = Encrypt edPassword

rat ed_event _manager.j dbc_pool . val i dat eSchema = true
rated_event _manager.jdbc_pool .initial Pool Size = 1
rated_event manager.j dbc_pool . m nPool Size = 1

rated_event _manager
rated_event _manager
rated_event _manager
rated_event _manager
DUAL

rated_event _manager
rated_event _manager
rated_event _manager
rated_event _manager
rated_event _manager
rated_event _manager
rated_event _manager
rated_event _manager

.j dbc_pool . maxPool Si ze = 50

.j dbc_pool . connect i onWi t Ti neout = 10

.j dbc_pool . val i dat eConnecti onOnBorrow = fal se

.j dbc_pool . sqgl For Val i dat eConnecti on = SELECT SYSDATE FROM

.j dbc_pool . f ast Connecti onFai | over Enabl ed = fal se
.j dbc_pool . onsConfi guration
.jdbc_pool . maxSt atements = 50
.jdbc_pool . deferredStart = fal se
.j dbc_pool . j nxEnabl ed = true

.j dbc_pool . metri cUpdat el nt erva
.j dbc_pool . pool LogLevel = I NFO
.jdbc_pool . nonTr ansi ent Error Codes = 1, 1450, 12899, 1722

10

# RE Manager Directory Processor

rated_event _manager.directory processor. defaul t. header _dir = ${HOVE}/data/
cdr_files

rated_event _manager.directory_processor. defaul t. header _expr = “"BRMCDR . *. (out |
zip)$

rated_event _manager.directory processor.default.data dir = ${HOVE}/data/
cdr_files

rated_event _manager.directory_processor. defaul t.frequency = 5

rated_event _manager.directory_processor.default.concurrent files =1
rated_event _manager.directory_processor.defaul t.creation_process =

RATI NG _PI PELI NE

rat ed_event _manager. directory_processor. defaul t. object _cache type = 2
rated_event _manager. directory_processor. defaul t.updater_proc_name =
pin_rel.pin_rel _updater_sp

rated_event _manager.directory_processor.default.updater threads = 0 : 1

10000 : 2, 50000 :

rated_event _manager
rated_event _manager
rated_event _manager
rated_event _manager

3, 100000 : 4

.directory_processor
.directory_processor
.directory_processor
.directory_processor

defaul t.
defaul t.
defaul t.
defaul t.

updater flags =1
updat er _batch_size = 25
updat er _timeout _seconds
pre_updat er _proc_name

60
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pin_rel.pin_rel _pre_updater_sp

rated_event _manager. di rectory_processor

10000 : 2, 50000 : 3, 100000 : 4
rated_event _manager

60

rated_event _manager. di rectory_processor
rated_event _manager. di rectory_processor
rated_event _manager. di rectory_processor
rated_event _manager. di rectory_processor

50000

rated_event _manager. di rectory_processor
rated_event _manager. di rectory_processor
rated_event _manager. di rectory_processor
rated_event _manager. di rectory_processor

{HOME} / dat a/ cdr _files_archives

rated_event _manager. di rectory_processor
rated_event _manager. di rectory_processor

# RE Manager ZIP Processor

rated_event _manager
rated_event _manager
rated_event _manager
rated_event _manager
rated_event _manager
rated_event _manager
rat ed_event _manager. zi p_processor
rated_event _manager. zi p_processor
pin_rel.pin_rel _updater_sp
rated_event _manager. zi p_processor
50000 : 3, 100000 : 4

rat ed_event manager. zi p_processor
rated_event _manager. zi p_processor
rat ed_event _manager. zi p_processor
rat ed_event _manager. zi p_processor
pin_rel.pin_rel _pre_updater_sp
rat ed_event _manager. zi p_processor
50000 : 3, 100000 : 4
rated_event _manager. zi p_processor
rat ed_event _manager. zi p_processor
rat ed_event _manager. zi p_processor
rat ed_event _manager. zi p_processor
rat ed_event _manager. zi p_processor
rat ed_event _manager. zi p_processor
rat ed_event _manager. zi p_processor
rat ed_event _manager. zi p_processor
rat ed_event _manager. zi p_processor

zi p_processor
zi p_processor
zi p_processor
zi p_processor
zi p_processor
zi p_processor

Zi p.
Zi p.
Zi p.
Zi p.
Zi p.
Zi p.
Zi p.
Zi p.

Zi p.

Zi p.
Zi p.
Zi p.
Zi p.

Zi p.

Zi p.
Zi p.
Zi p.
Zi p.
Zi p.
Zi p.
Zi p.
Zi p.
Zi p.

# RE Manager Retry Processor

rated_event _manager
rated_event _manager
rated_event _manager
rated_event _manager

retry_processor
retry_processor
retry_processor
retry_processor
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defaul t.pre_updater threads = 0 : 1,

defaul t.pre_updater flags =1
defaul t. pre_updater_batch_size = 25
defaul t.pre_updater_tineout_seconds =

defaul t.insert_batch_size = 250
defaul t.insert _tineout_seconds = 30
defaul t.commit_batch_size = 250
defaul t. max_rows_per | oad_thread

default.use_end time = true
defaul t. enabl e_serveroutput = 0
defaul t.success. node = nove
defaul t.success.target _directory

1
&+

default.failure. rode = renanme
default.failure.postfix = .error

frequency = 5

concurrent _files = 2

delete zip_after _|oad = fal se
numthreads = 1

sessions_per fetch =5
creation_process = RATI NG PI PELI NE
obj ect _cache_type = 2
updat er _proc_name =
updater threads = 0 : 1, 10000 : 2
updater flags =1
updat er _batch_size = 25

updat er _timeout seconds = 60
pre_updat er _proc_name =
pre_updater threads = 0 : 1, 10000 : 2,
pre_updater flags =1
pre_updater_batch_size = 25
pre_updater_tinmeout _seconds = 60
insert_batch_size = 250

insert _tinmeout_seconds = 30

conm t _batch_size = 250
max_rows_per | oad_thread = 50000
use_end time = true

enabl e_serveroutput =0

= ${HOME}/ dat a/cdr _files
${HOVE}/ dat a/ cdr_files
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rated_event _manager.retry_processor.retry.numthreads = 1

rated_event _manager.retry _processor.retry.sessions _per fetch = 5

rated _event _manager.retry processor.retry.creation_process = RATI NG Pl PELI NE
rated_event _manager.retry processor.retry. object _cache type = 2
rated_event _manager.retry_processor.retry. updater_proc_name =
pin_rel.pin_rel _updater_sp

rated_event _manager.retry processor.retry.updater _threads = 0 : 1, 10000 : 2,
50000 : 3, 100000 : 4

rated_event _manager.retry processor.retry.updater flags = 1

rated_event _manager.retry _processor.retry. updater_batch_size = 25
rated_event _manager.retry processor.retry.updater_tineout_seconds = 60
rated_event _manager.retry_processor.retry.pre_updater_proc_nanme =
pin_rel.pin_rel _pre_updater_sp

rated_event _manager.retry processor.retry.pre_updater threads =0 : 1
10000 : 2, 50000 : 3, 100000 : 4

rated_event _manager.retry_processor.retry.pre_updater_flags = 1
rated_event _manager.retry processor.retry.pre_updater_batch_size = 25
rated_event _manager.retry _processor.retry.pre_updater tinmeout_seconds = 60
rated_event _manager.retry processor.retry.insert batch_size = 250
rated_event _manager.retry processor.retry.insert _timeout_seconds = 30
rated_event _manager.retry processor.retry.comit _batch_size = 250

rated_event _manager.retry _processor.retry. max_rows_per | oad_thread = 50000
rated_event _manager.retry_processor.retry.use_end_tine = true

rated_event _manager.retry_processor.retry.enabl e_serveroutput = 0

rated_event _manager.retry_processor.retry.success. mode = nove

rated_event _manager.retry processor.retry.success.target directory = ${HOVE}/

data/cdr _files_archives
rated_event _manager.retry processor.retry.failure.node = renane
rated_event _manager.retry processor.retry.failure.postfix = .error

# Stream processor

#rated_event nanager. stream processor. streaml.| oad_config.creation_process =
RATI NG _PI PELI NE

#rated_event nmanager. stream processor. streantl. | oad_config. obj ect _cache_type =
2

#rated_event nanager. stream processor. streaml. | oad_config. updater_threads =

0 : 1, 10000 : 2, 50000 : 3, 100000 : 4

#rated_event nmanager. stream processor.streantl.|oad _config.delete zip after _loa
d = fal se

#rated_event nmanager. stream processor. streanl. | oad_config. updater_proc_nane =
pin_rel.pin_rel _updater_sp

#rated_event nanager. stream processor. streantl.|oad _config.updater flags = 1
#rated_event nanager. stream processor. streaml. | oad_config. updat er _batch_si ze

=25
#rated_event nanager. stream processor. streamdl. | oad_config. updater _timeout_seco
nds = 60

#rat ed_event _manager. stream processor. streantl. | oad_confi g. pre_updat er _proc_nam
e = pin_rel.pin_rel _pre_updater_sp

#rated_event nanager. stream processor. streant.|oad_config. pre_updater _threads
=0 : 1, 10000 : 2, 50000 : 3, 100000 : 4

#rated_event nmanager. stream processor. streanl. | oad_config. pre_updater flags =

1
#rat ed_event _manager. stream processor. streamndl. | oad_config. pre_updater_batch_s
ze = 25

#rated_event nanager. stream processor. streant.|oad_config. pre_updater tinmeout
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seconds = 60

#rated_event nanager. stream processor.streanl. | oad_config.insert_batch_size =
250

#rated_event nanager. stream processor. streamdl.| oad_config.insert _timeout_secon
ds = 30

#rated_event nmanager. stream processor. streanl. | oad_config. commit_batch_size =
250

#rat ed_event _manager . stream processor. streant. | oad_config. max_rows_per_| oad_th
read = 50000

#rated_event nanager. stream processor. streantl.|oad_config.use end time = true

#rated_event nanager. stream processor. streaml. | oad_confi g. enabl e_server out put
=0

#rated_event nanager. stream processor. streandl. stream config. poll _timeout =
5000

#rated_event nmanager. stream processor. streanl. stream config.topic =

Rat edEvent s

#rated_event _manager. stream processor. streanl. stream config. consuner. boot strap
.servers = ${HOSTNAME}: 9092

#rated_event _manager. stream processor. streanl. stream confi g. consuner. max. pol |
records = 1000

#rated_event nanager. stream processor. streamdl. stream config.consuner.client.id
= REM Streant

#rated_event nanager. stream processor. streandl. stream config. consuner. group.id
= REM

#rated_event nanager. stream processor. streamdl. stream confi g. consuner. enabl e. au

to.commit = true

#rated_event nanager. stream processor. streamdl. stream config. consuner.isol ation

_level =read _comitted

#rated_event _manager. stream processor. streanl. stream config. consuner. aut 0. conm
it.interval.m = 2000

#rated_event nmanager. stream processor. streant. stream config. consumer. key. deser
ializer = org.apache. kaf ka. conmon. seri alization. StringDeserializer

#rated_event nanager. stream processor. streamndl. stream config. consuner. val ue. des
erializer = org.apache. kaf ka. cormon. seri al i zati on. Byt eArrayDeseri al i zer

#rated_event _manager. stream processor. streanl. stream config. consuner. reconnect
. backof f.ns = 2000

#rated_event _manager. stream processor. streanl. stream config. consuner. reconnect
. backof f. max. ns = 10000

#rated_event nanager. stream processor. streamndl. stream config. consuner. f et ch. max
.bytes = 1048576

ECE RE Manager Plug-in Configuration

You configure ECE RE Manager Plug-in using the REM.properties file. This file is located in
the ECE_homeloceceserver/config directory. It contains several types of configuration, which
are described in the following sections:

« General ECE RE Manager Plug-in Configuration
¢ ECE RE Manager Plug-in JDBC Pool Configuration

« ECE RE Manager Plug-in Loading Configuration

¢ ECE RE Manager Plug-in Retry Configuration

« ECE RE Manager Plug-in Event Stream Processor Configuration
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There is also a sample configuration file provided: Sample ECE RE Manager Plug-in
REM.properties File.

General ECE RE Manager Plug-in Configuration

You configure the parameters in this section to set general processing behavior for the ECE
RE Manager Plug-in.

The parameters in Table 8-7 are all preceded by ref. (including the period at the end).

Table 8-7 General ECE RE Manager Plug-in Configuration Parameters
e

Name

Example

Description

load_thread_capacity

30

This tuning parameter sets the number of parallel threads used for
loading BRM tables. For example, if each event type uses 5 tables
and you set this value to 15, 3 files could be loaded simultaneously
for each event type. Use this to set an upper limit on the loading
load.

update_thread_capacit
y

20

This tuning parameter sets the number of parallel threads used for
running updater procedures. For example, if each file requires 2
updater threads and you set this value to 6, 3 files could be
processed in parallel. Use this to set an upper limit on the updater
load.

concurrent_updaters

This tuning parameter sets the number of threads used for
asynchronous update processing. If this is set to 0, the ECE RE
Manager Plug-in does not perform update processing.

updater_backlog_limit

50

This tuning parameter sets the maximum number of files waiting for
update that can be accumulated. Once this limit is reached, the
ECE RE Manager Plug-in discards further update requests. You
need to recover those updates by running the updater when the
performance problem has been resolved.

mode

DIRECT

The processing mode to use. Available values are:

« CDR: CDR files are generated.

* DIRECT: CDRs are loaded directly into the BRM database.

e ZIP_DB: Data is compressed and loaded into the BRM
database.

e ZIP_FILE: Data is compressed and stored in files.

*  STREAM: Data is streamed to Apache Kafka.

Note: For the default cloud native configuration, the Helm chart

enables the ECE RE Manager plug-in and sets its mode to

DIRECT.

direct_path_loading

false

This tuning parameter sets whether direct-path loading is used for
database inserts. The Oracle JDBC batch API permits inserts to be
hinted with the /*+ APPEND_VALUES */ hint to ensure inserts are
above the high-water mark for better load performance. The insert
hint is added if this parameter is set to true. When used this value
applies to all tables.

blob_timeout_seconds

30

The time limit for inserting zipped BLOB data into the
batch_rel_zip_file_t table.

event_stream.format

JSONFILE

This parameter specifies the format of the event stream output in
REF. Available values are:

e JSONFILE: CDRs in JSON format

«  ZIPFILE: Zipped CDRs
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ECE RE Manager Plug-in JDBC Pool Configuration

You configure the parameters in this section to set how the ECE RE Manager Plug-in connects
to the BRM database.

The parameters in Table 8-8 are all preceded by ref.jdbc_pool. (including the period at the

end).

Table 8-8 ECE RE Manager Plug-in JDBC Pool Configuration Parameters
- _________________________________________________________|

Name

Example

Description

connectionURL

jdbc:oracle:thin:@//$
{HOSTNAME}:1521/PINDB

The JDBC connection string for all database connections. Note that
in a multischema BRM system, multiple independent RE Formatter
or RE Manager processes must be running (one per schema).

For a cloud native deployment, configure
REFPIuginConfiguration.jdbcConfigurations.connectionURL
with a valid JDBC URL for the BRM database. For example:
REFPI ugi nConfi guration: connectionURLL:

"jdbc:oracl e:thin: @/ ${HOSTNAME} : 1521/ Pl NDB"

user

pin

The database user name.

wallet_location

${ECE_HOME}/wallet

The Oracle wallet containing the database password. If this
parameter is present, the password parameter is not considered.

wallet_entry_name

brm.db.pwd

The entry in the Oracle wallet corresponding to the database
password.

password

&aes|09|...

The database password, in BRM AES/OZT encryption (for BRM) or
ECE encryption (for ECE). Do not include this parameter if you are
using Oracle Wallet.

validateSchema

true

Sets whether the BRM schema should be validated when the pool
is created. It checks the account_t root account entry to ensure the
schema matches with the expected configuration.

initialPoolSize

The number of database connections to establish when the
application starts.

minPoolSize

The minimum number of database connections that the pool
attempts to maintain at all times.

maxPoolSize

50

This tuning parameter sets the maximum number of database
connections that the pool creates. This number should be
considered in relation to the number of application loading and
updating threads. If this number is too low, performance may be
compromised. This parameter provides an effective limit on the
concurrent work that can be submitted to the database.

connectionWaitTimeout

10

The amount of time, in seconds, that a thread waits for a
connection. If maxPoolSize is configured to handle all of the
application threads concurrently, this parameter is usually not
significant. However, if you are using the maxPoolSize parameter to
limit the database workload, you may need to set this parameter to
a larger number to avoid transient processing failures.

validateConnectionOn
Borrow

false

Determines whether a connection is validated when it is acquired
(by sending a SQL statement).

sqlForValidateConnecti
on

SELECT SYSDATE FROM
DUAL

The SQL statement used to validate a connection.

fastConnectionFailover
Enabled

false

Defines whether the Oracle Fast Connection Failover feature is
enabled. See the Oracle Database documentation for more
information.
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Table 8-8 (Cont.) ECE RE Manager Plug-in JDBC Pool Configuration Parameters
- _________________________ |

Name Example Description
onsConfiguration propertiesfile=/usr/ons/ If fastConnectionFailoverEnabled is set to true, set this to define
ons.properties the Oracle Notification Services configuration for Fast Connection
or Failover. You can either use a properties file, in which case this
_ ) entry should contain the entire path to the file, or you can define
gog.ejz—orgcnodel.4200,racno the configuration directly in the contents of this parameter. See the
€e. Oracle Database documentation for more information.
maxStatements 25 The size of the statement cache for each connection.
deferredStart false Defines whether the pool should be instantiated without being
started. This should usually be set to false, since RE Manager
needs connections immediately when it starts.
jmxEnabled true Determines whether Java Management Extensions (JMX) is
enabled for the Oracle Universal Connection Pool (UCP).
metricUpdatelnterval 10 The interval (in seconds) between pool metric updates by UCP.
poolLogLevel INFO The JDBC logging level. Possible values include

INTERNAL_ERROR, SEVERE, WARNING, INFO, CONFIG, and
FINE. See the Oracle Database documentation for more
information.

nonTransientErrorCode
s

1,1450,12899,1722

A list of Oracle Database error codes that are considered non-
transient errors. A non-transient error is an error that persistently
causes loading to fail. Errors of this type are not retried and result
in the file in which they are contained being marked as bad. In
ZIP_DB mode, the status of the row is set to 4. In ZIP_FILE and
CDR mode, the suffix .bad is appended to the file name. In
DIRECT mode, the transaction fails.

ECE RE Manager Plug-in Loading Configuration

You configure the parameters in this section to set how the ECE RE Manager Plug-in loads
data. Ordinarily, you need only one set of ECE RE Manager Plug-in loading parameters to
handle all event types. This type of parameter is indicated by default. in the parameter name.
You also have the option of processing files differently by event type. If you want to do this, you
put the event type in the parameter name.

The parameters in Table 8-9 are all preceded by ref.default. or ref.event_type. (including the
period at the end).

Table 8-9 ECE RE Manager Plug-in Loading Configuration Parameters

Name Example Description
creation_process RATING_PIPELINE Do not change this value.
object_cache_type 2 Do not change this value.

updater_proc_name

pin_rel.pin_rel_updater_sp

The stored procedure for balance update processing. Include this
parameter if you want the rated events to update balances as well
as being loaded. Ordinarily, this parameter is included.
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Table 8-9 (Cont.) ECE RE Manager Plug-in Loading Configuration Parameters

Name

Example

Description

updater_threads

0:1,10000 : 2, 50000 : 3,
100000 : 4

Use this to set the thread counts per file being processed. You can
use a single numeric value, or you can set values to determine the
number of threads based on the size of the file being processed. To
do the latter, you enter a list of comma-separated threshold:threads
value pairs. The example value would result in one thread for files
with 1 through 9,999 events, two threads for files with 10,000
through 49,999 events, three threads for files with 50,000 through
99,999 events, and four threads for files with 100,000 or more
events.

updater_flags

This parameter determines whether the updater is allowed to
create bill items if they are not precreated. If this is set to 0, the
update of an item fails if the bill item is not already created. If this is
set to 1, RE Manager creates the bill item if it does not already
exist.

updater_batch_size

25

This tuning parameter is used to set the number of events
processed in each database update transaction. A higher value
reduces overhead, but may also create additional contention with
other BRM applications, such as pin_bill_accts. If contention is
observed (balance group locking), then consider reducing this
value.

updater_timeout_seco
nds

60

The time, in seconds, that the update procedure may take to run. If
this time is reached, the updater is interrupted and a rollback is
performed.

pre_updater_proc_nam
e

pin_rel.pin_rel_pre_updater_
Sp

The name of the stored procedure which is run prior to balance
updates as part of the loading stage.

pre_updater_threads

1

Use this to set the thread counts per file being processed by the
preupdater. The format of this parameter is the same as the format
for the updater_threads parameter.

pre_updater_flags

This parameter determines whether the preupdater is allowed to
create bill items if they are not precreated. If this is set to 0, the
preupdate of an item fails if the bill item is not already created. If
this is set to 1, RE Manager creates the bill item if it does not
already exist.

pre_updater_batch_siz
e

25

This tuning parameter is used to set the number of events
processed in each database preupdate transaction. A higher value
reduces overhead, but may also create additional contention with
other BRM applications, such as pin_bill_accts. If contention is
observed (balance group locking), then consider reducing this
value.

pre_updater_timeout_s
econds

60

The time, in seconds, that the preupdate procedure may take to
run. If this time is reached, the updater is interrupted and a rollback
is performed.

insert_batch_size

250

This tuning parameter is used to set the number of events
processed in each database insert transaction. A higher value
reduces overhead, but may also create additional contention with
other BRM applications, such as pin_bill_accts. If contention is
observed (balance group locking), then consider reducing this
value.

insert_timeout_second
s

30

The time, in seconds, that the insert procedure may take to run. If
this time is reached, the updater is interrupted and a rollback is
performed.
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Table 8-9 (Cont.) ECE RE Manager Plug-in Loading Configuration Parameters

Name Example Description

commit_batch_size 250 This tuning parameter sets the number of rows in an event table
insert batch. Larger values tend to reduce the number of database
round trips and improve throughput, especially if direct-loading is
being used.

default_max_events_p | 50000 This parameter sets the default maximum number of events that a

er_table loading thread processes before the load is divided among
additional threads. Parallel loading occurs only when sufficient
load-thread capacity is available.

max_events_per_table | event_t:500, This parameter sets maximum event counts for individual BRM

event_bal_impacts_t:500

tables as comma-separated table-name:value pairs. When a table
contains more events than its configured value, the load is divided
among additional threads if sufficient load-thread capacity is
available.

use_end_time

true

Indicates whether an event's start_time or end_time is used to
determine whether to load events into delayed event tables. Use
true for end_time and false for start_time.

enable_serveroutput

Enable procedure output for the updater to be collected in the
diagnostic log. The following values are permitted:

e 0: Enables diagnostic collection with the Oracle Server output
buffer set to unlimited.

e -1: Disables diagnostic collection for procedures (no output is
generated even if the diagnostic logger is set to DEBUG).

e 1 orhigher: Set an explicit size for the Oracle Server output
buffer. If this is set to a value which is too small for the data
logged by a given update step, the updater may fail.

The output is enabled and collected only when DEBUG level

logging is enabled for the RE Manager diagnostic logger

(configured as

com.oracle.brm.rated_event_manager.diagnostic in the

log4j2.xml file).

success.mode

delete

Determines what to do with files upon successful loading. The

following options are available:

* move: Move all files to the value specified in
success.target_directory.

* rename: Rename all files by appending the value of
success.postfix to each file name.

e delete: Delete all files.

e noop: Do nothing with the files. Leave them in the processing
directory.

success.target_director
y

${HOME}/data/
cdr_files_archives

Directory to which the successfully loaded files are moved if
success.mode is set to move.

success.postfix

.backup

The text appended to the names of successfully loaded files if
success.mode is set to rename.

ECE RE Manager Plug-in Retry Configuration

Retry Processing

Before configuring the ECE RE Manager Plug-in retry processing, you should understand how
the retry processing works.
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The retry processing in the ECE RE Manager Plug-in is designed to allow the robust handling
of transient processing errors. Transient processing errors are those which result from
environmental, rather than data, issues. For example, lost database connections or network
connection issues can be transient errors. Non-transient errors are not retried, because retying
them is not likely to have any effect.

The general retry process is that the preferred processing mode is retried a configurable
number of times, using a configurable algorithm to determine the delay between the retries.
Then, you can configure another processing mode to be tried (and retried), or you can omit the
next processing mode, which tells the plug-in to stop and fail. You can configure as many
instances of this try-and-move-on process as there are processing modes, but once you omit
the next processing mode from the configuration, retry processing stops.

Retry Configuration

You configure the parameters in this section to set how the ECE RE Manager Plug-in handles
transient errors, such as a lack of connection to the database.

The parameters in Table 8-10 are all preceded by ref.retry.mode. (including the period at the
end), where mode is the operating mode for which you are defining the retry processing:
direct, zip_db, zip_file, or cdr.

Table 8-10 ECE RE Manager Plug-in Retry Configuration Parameters

Name Example Description
num_retries 5 The number of retry attempts that are performed for this state.
delay_millis 3000 The base number for the delay (in milliseconds) that is applied

between retry attempts. The exact delay depends on the delay
algorithm you choose.

delay_algorithm

linear The algorithm used to determine the exact delay for retries. Valid
values are:

e simple: The value in delay_millis is used between all retries.
For example, if delay_millis is set to 3000, each retry is
attempted 3 seconds after the previous attempt.

e linear: The value in delay_millis is multiplied by the retry
number to determine the delay for each retry. That is, delay =
delay_millis x retry_number. For example, if delay_millis is
set to 3000, the first retry is attempted after 3 seconds, the
second after 6 seconds, and the third after 9 seconds.

e double: The value in delay_millis is multiplied by two to the
power of the retry number to determine the delay for each
retry. That is, delay = delay_millis x 2 * retry_number. For
example, if delay_millis is set to 3000, the first retry is
attempted after 6 seconds, the second after 12 seconds, and
the third after 24 seconds.

e exponential: The value of delay_millis is raised to the retry
number power to determine the delay for each retry. That is,
delay = delay_millis ~ retry_number. For example, if
delay_millis is set to 3000, the first retry is attempted after 3
seconds, the second after 9 seconds, and the third after 21
seconds.

next_mode

zip_db The operating mode to fall back to if the retries are exhausted
without successful processing. Valid values are: direct, zip_db,
zip_file, and cdr.
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Retry Configuration Example
In this configuration example, the following retry attempts are made:

1. Three retry attempts in DIRECT mode, with delays of 2, 4, and 8 seconds.
2. Three retry attempts in ZIP_DB mode, with delays of 3, 6, and 9 seconds.

3. Three retry attempts in ZIP_FILE mode, with delays of 4, 8, and 16 seconds.

# DI RECT node falls back to ZIP_DB node ...
ref.retry.direct.numretries = 3
ref.retry.direct.delay_nillis = 2000
ref.retry.direct.delay_al gorithm = exponentia
ref.retry.direct.next_mde = zip_db

# ZIP_DB node falls back to ZIP_FILE node ...
ref.retry.zip_db.numretries = 3
ref.retry.zip_db.delay_nillis = 3000
ref.retry.zip_db.delay_al gorithm = linear
ref.retry.zip_db.next_nmode = zip_file

# ZIP_FILE mode falls back to FAILURE ...
ref.retry.zip file.numretries = 3
ref.retry.zip file.delay_mllis = 2000
ref.retry.zip_file.delay_al gorithm = double
ref.retry.zip_file.next_node =

ECE RE Manager Plug-in Event Stream Processor Configuration

You configure the parameters in this section to set how the RE Manager processes event
streaming to Kafka.

When using REM REF Plug-in in CDR streaming mode, a running Apache Kafka installation is
required. The Kafka topic needs to be created before using this feature. By default, the topic
name is configured as RatedEvents.

Before selecting STREAM mode, set
REFPIluginConfiguration.eventStream.producer.bootstrap_servers to a valid Kafka broker
URL in override-values.yaml if you use that file; otherwise, set it in values.yaml. For
example:

REFPI ugi nConfi gurati on:
event Stream
producer:
boot strap_servers: "<Kaf ka- br oker - URL>"

where <Kafka-broker-URL> specifies a valid Kafka broker URL.

For information about selecting STREAM at runtime, see "Changing the Event Transfer Mode
in Runtime"

The parameters in Table 8-11 are all preceded by ref.event_stream. (including the period at
the end). For more information about the parameters in the table that are preceded by
producers, see the Kafka documentation for Producer Configs.
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Table 8-11 ECE RE Manager Plug-in Event Stream Processor Configuration Parameters

Name

Example

Description

batch_size

1

The batch size. A value of 0 indicates that the size is unlimited, and
a positive integer indicates the number of events per message.

Note: If using batching, you should enable compression and limit
the batch size to ensure you do not exceed the message broker's
limits.

compression

GZIP

Indicates whether and how messages are compressed. Valid
values are: NONE, ZIP, and GZIP. This compression is in addition
to any compression that is already being used for the message
format, that is, if you set this to GZIP and the messages are using
ZIPFILE format, you have a GZIP of ZIPFILEs.

format

ZIPFILE

The format used to represent rated event records. Valid values are:
e JSONFILE: JSON representation of the BRM /event objects

*  ZIPFILE: A compressed version of the actual CDR files

e CUSTOM: A class with another implementation

custom.class

com.oracle.brm.ref_utils.Eve
ntToCustomPayloadConverte
rSample

The name of the class to use to format the events if the format
parameter is set to CUSTOM.

custom.csv

true

If you set the format parameter to CUSTOM and set this parameter
to true, it generates the rated event data in CSV format, which can
then be sent to Kafka.

schema

NONE

The schema used for the message format. Valid values are: NONE
and CLOUDEVENTS.

topic

RatedEvents

You can configure one topic for all messages using this parameter,
or you can configure a topic and partition per schema using the
topic.1, topic.2... topic.n parameters below.

topic.1
(topic.2...topic.n)

RatedEvents-1

Topic configuration parameters used instead of the topic
parameter if you are configuring different topics and partitions per
schema.

otence

producer.bootstrap.ser | §{HOSTNAME}:9092 A list of host/port pairs to use for establishing the initial connection
vers to the Kafka cluster. This list should be in the form:

host 1: port1, host2: port2, ...
producer.enable.idemp | true When set to true, the producer ensures that exactly one copy of

each message is written in the stream. If it is set to false, producer
retries due to broker failures and so on, may write duplicates of the
retried message in the stream. Note that enabling idempotence
requires producer.max.in.flight.requests.per.connection to be
less than or equal to 5, producer.retries to be greater than 0, and
producer.acks to be set to all.
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Table 8-11 (Cont.) ECE RE Manager Plug-in Event Stream Processor Configuration Parameters

Name

Example

Description

producer.acks

all

The number of acknowledgments the producer requires the leader
to have received before considering a request complete. Valid
values are:

e 0: The producer does not wait for any acknowledgment from
the server.

e 1: The leader writes the record to its local log but responds
without waiting for acknowledgments from all followers. If the
leader fails immediately after acknowledging the record but
before the followers have replicated it then the record is lost.

e all: The leader waits for the full set of in-sync replicas to
acknowledge the record.

producer.retries

The number of times to resend any record that fails with a
potentially transient error.

producer.max.in.flight.r
equests.per.connection

The maximum number of unacknowledged requests the client
sends on a single connection before blocking. If
producer.enable.idempotence is set to true, this value must be
less than or equal to 5.

producer.client.id

REF-KAFKA

A logical ID string to pass to the server, to identify the application
making the request in the logs.

producer.key.serializer

org.apache.kafka.common.se
rialization.StringSerializer

The serializer class for keys for the Kafka interface.

producer.value.serializ
er

org.apache.kafka.common.se
rialization.ByteArraySerializer

The serializer class for values for the Kafka interface.

producer.reconnect.ba
ckoff.ms

2000

The base amount of time to wait before attempting to reconnect to

a given host. This avoids repeatedly connecting to a host in a tight

loop. This backoff applies to all connection attempts by the client to
a broker.

onfig.specversion

producer.reconnect.ba | 10000 The maximum amount of time in milliseconds to wait when

ckoff.max.ms reconnecting to a broker that has repeatedly failed to connect. If
provided, the backoff per host increases exponentially for each
consecutive connection failure, up to this maximum. After
calculating the backoff increase, 20% random jitter is added to
avoid connection storms.

producer.max.request. | 1048576 The maximum size of a request in bytes.

size

schemas.cloudevents.c | 1.0 The CloudEvents specification version.

schemas.cloudevents.c
onfig.type

com.oracle.brm.event

The CloudEvents configuration type.

schemas.cloudevents.c
onfig.source

com.oracle.ece

The CloudEvents configuration source.

schemas.cloudevents.c
onfig.extensions.extens
ionl
(schemas.cloudevents.
config.extensions.exten
sion2...
schemas.cloudevents.c
onfig.extensions.extens
ionn)

extension-1-value

The CloudEvents configuration extensions.
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Table 8-11 (Cont.) ECE RE Manager Plug-in Event Stream Processor Configuration Parameters

Name Example Description

schemas.cloudevents.h | CE1 The CloudEvents first header.

eaders.hl

schemas.cloudevents.h | CE2 The CloudEvents second header.

eaders.h2

schemas.none.config.d | dummy The dummy parameter to use if schema is set to NONE.
ummy

schemas.none.headers | N1 The first header to use if schema is set to NONE.
.h1

schemas.none.headers | N2 The second header to use if schema is set to NONE.
.h2

Sample ECE RE Manager Plug-in REM.properties File

Following is a sample of the REM.properties file for ECE RE Manager Plug-in on ECE.

-#

# REF Plugin Configuration

# ECE RE Manager Plug-in Ceneral

ref.
ref.
ref.
ref.
ref.
ref.
ref.

Configuration

| oad_thread capacity = 30
update_thread capacity = 20
concurrent _updaters = 4
updater _backlog limt = 50

node =

DI RECT

direct _path_loading = fal se
bl ob_tineout _seconds = 30

ref.bal ance_only event types = /event/session/tel co/gsm
# ECE RE Manager Plug-in JDBC Configuration

ref.jdbc_pool . connectionURL = jdbc:oracle:thin: @/${HOSTNAVE}: 1521/ PI NDB
ref.jdbc_pool.user = pin

ref.jdbc_pool.wal I et _| ocation = ${ECE_HOVE}/ oceceserver/wal | et
ref.jdbc_pool.wall et _entry name = brm db. password

# ref.jdbc_pool.password = Encrypt edPassword

ref.jdbc_pool.validateSchema = true
ref.jdbc_pool.initial Pool Size = 1
ref.jdbc_pool.ninPool Size = 1
ref.jdbc_pool . maxPool Si ze = 50
ref.jdbc_pool.connectionWaitTinmeout = 5
ref.jdbc_pool . validateConnecti onOnBorrow = fal se
ref.jdbc_pool . sqgl ForVal i dat eConnection = SELECT SYSDATE FROM DUAL
ref.jdbc_pool . fast ConnectionFail overEnabl ed = fal se
ref.jdbc_pool.onsConfiguration =
ref.jdbc_pool . naxStatenments = 50
ref.jdbc_pool.deferredStart = fal se
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ref.jdbc_pool.jmkEnabl ed = true
ref.jdbc_pool . netricUpdatelnterval = 10
ref.jdbc_pool . pool LogLevel = I NFO
ref.jdbc_pool . nonTransi ent Error Codes = 1, 1450, 12899, 1722

# ECE RE Manager Plug-in Loading Configuration

ref.defaul t.creation_process = RATI NG Pl PELI NE
ref.defaul t.object_cache_type = 2

ref.defaul t.updater_proc_nanme = pin_rel.pin_rel _updater_sp

ref.defaul t.updater threads = 0 : 1, 10000 : 2, 50000 : 3, 100000 : 4
ref.default.updater flags =1

ref.defaul t.updater_batch_size = 25
ref.defaul t.updater tinmeout_seconds = 60

ref.defaul t.pre_updater_proc_nanme = pin_rel.pin_rel _pre_updater_sp

ref.default.pre_updater _threads = 0 : 1, 10000 : 2, 50000 : 3, 100000

ref.default.pre_updater flags =1

ref.defaul t.pre_updater_batch_size = 25
ref.defaul t.pre_updater_tineout_seconds = 60
ref.default.insert_batch _size = 250
ref.default.insert_tineout_seconds = 30
ref.default.conmit_batch_size = 250
ref.defaul t_max_events_per_table = 50000
ref.default.use_end tinme = true
ref.defaul t.enabl e_serveroutput = 0
ref.defaul t.success. node = delete

# ECE RE Manager Plug-in Retry Configuration

# DI RECT nmode falls back to zZI P_DB node
ref.retry.direct.numretries = 3
ref.retry.direct.delay_nillis = 2000
ref.retry.direct.delay_al gorithm = exponentia
ref.retry.direct.next_nmode = zip_db

# ZIP_DB node falls back to ZI P_FILE node
ref.retry.zip_db.numretries = 3
ref.retry.zip_db.delay _nmillis = 2000
ref.retry.zip_db.delay_al gorithm = Iinear
ref.retry.zip_db.next _node = zip_file

# ZIP_FILE nmode falls back to CDR node
ref.retry.zip_file.numretries = 3
ref.retry.zip_file.delay_mllis = 1000
ref.retry.zip_file.delay_algorithm = exponentia
ref.retry.zip_file.next_node = cdr

# STREAM node falls back to ABORT
ref.retry.streamnumretries = 3
ref.retry.streamdelay_nillis = 2000
ref.retry.streamdelay_al gorithm = linear
ref.retry. stream next_node = abort

Following is a sample of the REM.properties file for the ECE RE Manager Plug-in on ECE.

You need to add these entries manually to the REM.properties file.

# REF Event Streaming Configuration
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ref.event _streambatch size = 0
ref.event _stream conpression = &ZIP
ref.event _streamformat = ZI PFILE
ref.event _stream customclass =

comoracle.brmref _utils.Event ToCust onPayl oadConvert er Sanpl e

ref.event_streamcustomcsv = true

ref.event _stream schema = NONE

ref.event _stream use_snake_case = true

ref.event _streamtopic.1l = RatedEvents-1

ref.event _streamtopic.2 = RatedEvents-2

ref.event_streamtopi c = RatedEvents

ref.event _stream producer. boot strap. servers = ${ HOSTNAME} : 9092
ref.event _stream producer. enabl e. i denpotence = true
ref.event _stream producer.acks = all

ref.event_stream producer.retries = 3
ref.event_stream producer. max.in.flight.requests.per.connection =1
ref.event _stream producer.client.id = REF- KAFKA

ref.event _stream producer. key. serializer =

org. apache. kaf ka. common. seri al i zation. StringSerializer

ref.event _stream producer.val ue.serializer =

org. apache. kaf ka. cormon. seri al i zati on. Byt eArraySeri al i zer

ref.event _stream producer.reconnect. backoff.ms = 2000

ref.event _stream producer.reconnect. backoff. max. ns = 10000
ref.event _stream producer. max. request.size = 1048576
ref.event_stream schenas. cl oudevent s. confi g. specversion = 1.0
ref.event _stream schemas. cl oudevents. config.type = com oracl e. brm event
ref.event _stream schenas. cl oudevents. config. source = com oracl e. ece
ref.event _stream schemms. cl oudevent s. confi g. ext ensi ons. ext ensi onl =

ext ensi on-1-val ue
ref.event_stream schenas.
ext ensi on- 2-val ue

cl oudevent s.

confi g. ext ensi ons. ext ensi on2

ref.event _stream schenas. cl oudevent s. headers. hl = CEl
ref.event _stream schenas. cl oudevent s. headers. h2 = CE2
ref.event _stream schenas. none. config. durmy = dummy
ref.event _stream schenmas. none. headers. hl = N1
ref.event _stream schenmas. none. headers. h2 = N2

Configuring REL Manager

You configure Rated Event Loader Manager (REL Manager) to define the properties needed by
the REL Manager utility. See "Rated Event Loader Manager Utility" for more information about
the capabilities and usage of this utility.

Configuring the Rated Event Loader Manager RELM.properties file

You configure the Rated Event Loader Manager (REL Manager) using the RELM.properties
file. This file is located in the BRM_homelappsirel_manager directory.

General REL Manager Configuration

You configure the parameters in this section to set general processing behavior for the REL
Manager.
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The parameters in Table 8-12 are all preceded by rel_manager. (including the period at the

end).

Table 8-12 General REL Manager Configuration Parameters

Name

Example

Description

table_format_file

${PIN_HOME}/apps/
rel_manager/
TableFormat.properties

Location of the output table format file. See "Configuring the REL
Manager Table Format Properties File" for more information about
this file.

console_prompt RELManager> The REL command prompt displayed in the REL Manager.
view.strip_directory_pa [ true Indicates whether file names displayed in results in search results
th should include the full path (false) or just the file name (true).
zip_directory ${HOME}/data/unzipped Directory in which to place zipped data for correction (used when

exporting ZIP data which has data errors that may need
correcting).

history_file

${PIN_HOME}apps/
rel_manager/history_file

The directory in which to store the command history. If no value is
provided, the command history is stored in the $PIN_HOME/apps/
rel_manager/.rel_manager_history directory.

REL Manager JDBC Pool Configuration

You configure the parameters in this section to set how the REL Manager connects to the BRM
database.

The parameters in Table 8-13 are all preceded by rel_manager.jdbc_pool. (including the
period at the end).

Table 8-13 REL Manager JDBC Pool Configuration Parameters

Name Example Description
connectionURL jdbc:oracle:thin:@//$ The JDBC connection string for all database connections. Note that
{HOSTNAME}:1521/PINDB | in a multischema BRM system, multiple independent RE Formatter
or RE Manager processes must be running (one per schema).
user pin The database user name.

wallet_location

${BRM_WALLET}

The Oracle wallet containing the database password.

wallet_entry_name

infranet.rel.password

The entry in the Oracle wallet corresponding to the database
password.

password &aes|09|... The database password, in BRM AES/OZT encryption (for BRM) or
ECE encryption (for ECE). Do not include this parameter if you are
using Oracle Wallet.

validateSchema true Sets whether the BRM schema should be validated when the pool
is created. It checks the account_t root account entry to ensure the
schema matches with the expected configuration.

initialPoolSize 1 The number of database connections to establish when the
application starts.

minPoolSize 1 The minimum number of database connections that the pool
attempts to maintain at all times.

maxPoolSize 50 This tuning parameter sets the maximum number of database

connections that the pool creates. This number should be
considered in relation to the number of application loading and
updating threads. If this number is too low, performance may be
compromised. This parameter provides an effective limit on the
concurrent work that can be submitted to the database.
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Table 8-13 (Cont.) REL Manager JDBC Pool Configuration Parameters
- _________________________ |

Name

Example

Description

connectionWaitTimeout

10

The amount of time, in seconds, that a thread waits for a
connection. If maxPoolSize is configured to handle all of the
application threads concurrently, this parameter is usually not
significant. However, if you are using the maxPoolSize parameter
to limit the database workload, you may need to set this parameter
to a larger number to avoid transient processing failures.

validateConnectionOn
Borrow

false

Determines whether a connection is validated when it is acquired
(by sending a SQL statement).

sqlForValidateConnecti
on

SELECT SYSDATE FROM
DUAL

The SQL statement used to validate a connection.

fastConnectionFailover
Enabled

false

Defines whether the Oracle Fast Connection Failover feature is
enabled. See the Oracle Database documentation for more
information.

onsConfiguration propertiesfile=/usr/ons/ If fastConnectionFailoverEnabled is set to true, set this to define
ons.properties the Oracle Notification Services configuration for Fast Connection
or Failover. See the Oracle Database documentation for more
information.
nodes=racnode1:4200,racno ormatio
de2:4200
maxStatements 25 The size of the statement cache for each connection.
deferredStart false Defines whether the pool should be instantiated without being
started. This should usually be set to false.
jmxEnabled true Determines whether Java Management Extensions (JMX) is
enabled for the Oracle Universal Connection Pool (UCP).
metricUpdatelnterval 10 The interval (in seconds) between pool metric updates by UCP.
poolLogLevel INFO The JDBC logging level. Possible values include

INTERNAL_ERROR, SEVERE, WARNING, INFO, CONFIG, and
FINE. See the Oracle Database documentation for more
information.

REL Manager Command Configuration

This section contains the parameters that define which actions are available in REL Manager.
You should not change or add to the entries in this file. However, if you want to disable any
commands that are included by default, you can comment those entries out of the file. For
example, if you are not using any of the ZIP processes, you might comment out the commands
related to ZIP files.

The parameters in Table 8-14 are all preceded by rel_manager.commands. (including the
period at the end).

Table 8-14 REL Manager Command Configuration Parameters

Name Value Description

1 com.oracle.brm.rel_manager. | Enables the search _complete command.
SearchComplete

2 com.oracle.brm.rel_manager. | Enables the search_update_error command.
SearchUpdateFailure

3 com.oracle.brm.rel_manager. | Enables the search_load_error command.
SearchLoadFailure
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Table 8-14 (Cont.) REL Manager Command Configuration Parameters

Name Value Description

4 com.oracle.brm.rel_manager. | Enables the search_poid command.
SearchPoid

5 com.oracle.brm.rel_manager. | Enables the retry _session command.
RetrySession

6 com.oracle.brm.rel_manager. | Enables the purge command.
PurgeComplete

7 com.oracle.brm.rel_manager. | Enables the summary_report command.
SummaryReport

8 com.oracle.brm.rel_manager. | Enables the search_detail command.
SearchDetailReport

9 com.oracle.brm.rel_manager. | Enables the zip_summary report command.
ZipSummaryReport

10 com.oracle.brm.rel_manager. | Enables the zip_detail command.
ZipDetailReport

11 com.oracle.brm.rel_manager. | Enables the zip_file_write command.
ZipFileWrite

12 com.oracle.brm.rel_manager. | Enables the zip_file_search command.
ZipFileSearch

13 com.oracle.brm.rel_manager. | Enables the zip_file reload command.
ZipFileReload

Sample REL Manager RELM.properties File

Following is a sample of the RELM.properties file for REL Manager on BRM.

# REL Manager d obal

rel _manager.table _format _file = ${PI N HOVE}/ apps/rel _manager/
Tabl eFor nat . properties

rel _manager.consol e_pronpt = RELManager >

rel _manager.view strip directory path = true

rel _manager. zi p_directory = ${HOVE}/ dat a/ unzi pped

rel _manager. history_file = ${PI N_HOVE}/apps/rel _manager/
alternative history file

# REL Manager JDBC

rel _manager.jdbc_pool . connectionURL = jdbc: oracl e:thin: @/${HOSTNAVE}: 1521/
Pl NDB

rel _manager.jdbc_pool .user = pin

rel _manager.jdbc_pool .wal l et | ocation = ${ BRM WALLET}

rel _manager.jdbc_pool.wallet_entry name = infranet.rel.password

#rel _manager.j dbc_pool . password = Encrypt edPasswor d

rel _manager.jdbc_pool . val i dateSchema = true

rel _manager.jdbc_pool.initial Pool Size = 1

rel _manager.jdbc_pool . m nPool Size = 1

rel _manager. j dbc_pool . maxPool Size = 2

rel _manager. jdbc_pool . connecti onVWi t Ti neout = 5

rel _manager. jdbc_pool . val i dat eConnecti onOnBorrow = fal se

rel _manager. j dbc_pool . sql ForVal i dat eConnecti on = SELECT SYSDATE FROM DUAL
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rel _manager
rel _manager
rel _manager
rel _manager
rel _manager
rel _manager
rel _manager

. j dbc_pool

.j dbc_pool .
.j dbc_pool .
.j dbc_pool .

. j dbc_pool

.j dbc_pool .

. j dbc_pool

Chapter 8
Configuring REL Manager

. fast Connecti onFai | over Enabl ed = fal se
onsConfiguration =

maxSt at ements = 25

deferredStart = fal se

.j mxEnabl ed = fal se

# REL Manager Conmands

rel _manager.
rel _manager.
rel _manager.
rel _manager.
rel _manager.
rel _manager.
rel _manager.
rel _manager.
rel _manager.
rel _manager.
rel _manager.
rel _manager.
rel _manager.

commands.
commands.
commands.
commands.
commands.
commands.
commands.
commands.
commands.
commands.
comands.
comands.
commands.

metricUpdatelnterval = 10
. pool LogLevel = I NFO
1 = comoracle.brmrel _manager. Sear chConpl et e
2 = comoracle. brmrel _manager. Sear chUpdat eFai | ure
3 = comoracle.brmrel _manager. SearchLoadFai |l ure
4 = comoracle.brmrel _manager. Sear chPoi d
5 = comoracle.brmrel _manager. RetrySession
6 = comoracle. brmrel _manager. PurgeConpl et e
7 = comoracle. brmrel _manager. Sunmar yRepor t
8 = comoracle.brmrel _manager. Sear chDet ai | Report
9 = comoracl e. brmrel _manager. Zi pSummar yRepor t
10 = comoracle. brmrel _manager. Zi pDet ai | Report
11 = comoracle.brmrel _manager. ZipFileWite
12 = comoracle. brmrel _manager. Zi pFi | eSear ch
13 = comoracle.brmrel _manager. Zi pFi | eRel oad

Configuring the REL Manager Table Format Properties File

You configure the parameters in this file to set the appearance of the output from the REL
Manager search commands. The default file name and location for this file is ${PIN_HOME}/
apps/rel_manager/TableFormat.properties, but you can configure a different name and
location using the rel_manager.table_format_file parameter in the RELM.properties file.

Configuring COLUMN Entries

This file consists of a block for each display table. The block contains a TABLE entry for the
table and a COLUMN entry for each column. Each COLUMN entry is in the following format:

type; attri but eName; t ext For mat; col umW dt h; csvFormat ; | abel ;justification; operat

ion

Table 8-15 describes the elements of the syntax.

Table 8-15 REL Manager COLUMN Configuration Variables
|

Name

Example

Description

type

BOTH

Indicates whether this column is available in a text report or in a comma-
separated-value (CSV) report. Available values are TEXT, CSV, and
BOTH. If you want to remove the column from all reports, comment out
the line in the file.

attributeName

poid_idO

The name of one of the attribute names available for the table. See
Table 8-16, Table 8-17, or Table 8-18 for a list of available values.

textFormat

%12d

Contains the format of the column for the text report using Java String
format. This is used for text reports only.
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Table 8-15 (Cont.) REL Manager COLUMN Configuration Variables
|

Name Example Description

columnWidth 14 Contains the width of the column in characters. Usually, this value is two
characters longer than the format, to allow for white space. This value is
used for text reports only.

csvFormat %d Contains the format of the column for the CSV report using Java String
format. This is used for CSV reports only.

label Poid Contains the heading for the column.

justification RIGHT Indicates the alignment for the column. Available values are LEFT and
RIGHT, with RIGHT usually being used for numbers.

operation none Indicates whether the column should provide an aggregated value.

Available values are:

* none: Do not use aggregation.

* sum: The sum of the values is displayed.

e avg: The average of the values is displayed.
¢ min: The minimum value is displayed.

¢ max: The maximum value is displayed.

Available Attribute Names for COLUMN Entries

There is a fixed list of attributes that can be used in the tables. The available attributes are
different for different TABLE types.

Table 8-16 provides a list of the available values for the rel_manager.batch_rel_list and
rel_manager.batch_zip_list tables.

Table 8-16 Attribute Name Values for the rel_manager.batch_rel_list and
rel_manager.batch_zip_list Tables

Attribute Name Description

day_str The local date and time of the last time the object was
modified

end_poid_id0 The highest POID for the batch of loaded events

end_t The numeric end time for the load

input_file_name

The name of the file that was loaded

is_zip

YES/NO indicator of whether the object is a ZIP file

mod_t

The numeric time the object was last modified

num_total_records

The total number of events loaded in the batch

partition_number

The number of the partition set, usually 1

poid_idO

the POID for the object

recipient_name

The receiving operator (for Transferred Account Procedure
(TAP) records

sender_name

The sending operator (For TAP records)

start_poid_idO

The lowest POID for the batch of loaded events

start_t The numeric start time for the load

state The text description of the status

status The number indicating the status

tables The list of BRM tables loaded for this batch
zip_size_gb The size of the ZIP files in GB
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Table 8-16 (Cont.) Attribute Name Values for the rel_manager.batch_rel_list and

rel_manager.batch_zip_list Tables

Attribute Name

Description

zip_size_kb

The size of the ZIP files in KB

zip_size_mb

The size of the ZIP files in MB

zip_state

The text description of the status of the ZIP file

zip_status

The number indicating the status of the ZIP file

Table 8-17 provides a list of the available values for the rel_manager.batch_summary table.

Table 8-17 Attribute Name Values for the rel_manager.batch_summary Table

Attribute Name

Description

processed_str

The date and time the file was processed

row_count

The number of objects in the batch

State

The text description of the status of the batch

status

The number indicating the status of the batch

total_records

The total number of CDRs processed

Table 8-18 provides a list of the available values for the rel_manager.zip_summary table.

Table 8-18 Attribute Name Values for the rel_manager.zip_summary Table

Attribute Name

Description

processed_str

The date and time the file was processed

rel_state

The text description of the status of the batch

rel_status

The number indicating the status of the batch

row_count

The number of objects in the batch

total_size_gb

The size of the ZIP data in GB

total_size_kb

The size of the ZIP data in KB

total_size_mb

The size of the ZIP data in MB

total_records

The total number of CDRs processed

zip_state

The text description of the status of the ZIP file

Zip_status

The number indicating the status of the ZIP file

Mapping TABLE Entries to REL Manager Commands

There are four TABLE entries in this file. Each TABLE provides the output format for query
commands in REL Manager. Table 8-19 provides a list of the commands affected by each

TABLE entry.
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Table 8-19 TABLE and REL Manager Command Mapping
|

TABLE Entry

REL Manager Command Names

Chapter 8
Configuring REL Manager

rel_manager.batch_rel_list

search_complete
search_detail

search_load_error
search_poid
search_update_error
zip_file_search

rel_manager.batch_summary

summary_report

rel_manager.zip_summary

Zip_summary_report

rel_manager.batch_zip_list

Zip_detail

Following is a sample TableFormat.properties file.

TABLE=r el _manager. batch_rel _|i st

COLUWN=BOTH; poi d_i d0; 9%4.2d; 14; %d; Poi d; Rl GHT; none

COLUWN=BOTH, nod_ti me; % 19. 19s; 21; %; Mod Ti me; LEFT; none

COLUWMN=BOTH; i nput _file_name; % 60. 60s; 62; %s; | nput Fi | enane; LEFT; none
COLUWN=BOTH; st at us; %6d; 8; %; St at us; RI GHT; none

COLUMN=BOTH; st at e; % 18. 18s; 20; %; St at e; LEFT; none

COLUMNEBOTH, num t ot al _records; %8d; 10; %l; Recor ds; Rl GHT; SUM
COLUWMN=BOTH; start _tinme; % 19.19s; 21; %; Start Ti ne; LEFT; none
COLUWN=BOTH, end_ti me; % 19. 19s; 21; %; End Ti me; LEFT; none

COLUMN=BOTH; i s_zip; % 6. 6s; 8; %; | s ZI P?; LEFT; none

TABLE=r el _nanager. bat ch_sumary

COLUMN=BOTH; processed_str; % 13. 13s; 15; %; Day Processed; LEFT; NONE
COLUMN=BOTH; st at us; %6d; 8; %d; St at us; RI GHT; NONE

COLUWN=BOTH; st at e; % 18. 18s; 20; %; St at e; LEFT; NONE

COLUMN=BOTH, row_count ; 94.0d; 12; %d; Fi | es; RI GHT; SUM

COLUMN=BOTH; t ot al _records; 9%40d; 12; %l; Event s; Rl GHT; SUM

TABLE=r el _manager. zi p_sunmary

COLUMN=BOTH; processed_str; % 13. 13s; 15; % ; Day Processed; LEFT; none
COLUWN=BOTH; zi p_st at us; %6d; 8; %d; St at us; Rl GHT; NONE

COLUMNEBOTH, zi p_st at e; % 18. 18s; 20; %; St at e; LEFT; NONE
COLUMN=BOTH; rel _stat e; % 18. 18s; 20; %; Load St at e; LEFT; NONE
COLUMN=BOTH, row_count ; 94.0d; 12; %d; Fi | es; RI GHT; SUM

COLUMN=BOTH; t ot al _records; 940d; 12; %l; Event s; RI GHT; SUM
COLUMN=BOTH; total _file_size_nb; %0.3f; 12; % ; Si ze( M) ; Rl GHT; SUM

TABLE=rel _nmanager.batch zip |ist

COLUWN=BOTH; poi d_i d0; 94.2d; 14; %d; Poi d; Rl GHT; none

COLUWN=BOTH, nod_ti me; % 19. 19s; 21; %; Mod Ti me; LEFT; none

COLUWMN=BOTH; i nput _file_name; % 60. 60s; 62; %s; | nput Fi | enane; LEFT; none
COLUMN=BOTH; st at us; %6d; 8; %d; St at us; Rl GHT; none

COLUMN=BOTH; st at e; % 18. 18s; 20; %; St at e; LEFT; none

COLUMNEBOTH, num t ot al _records; %8d; 10; %l; Recor ds; Rl GHT; SUM
COLUWN=BOTH; zi p_stat us; %40d; 12; %l; Zi p St at us; Rl GHT; none
COLUWMN=BOTH; zi p_state; % 18. 18s; 20; ¥%s; Zi p State; LEFT; none
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COLUMNEBOTH, zi p_si ze_nh; 9d.2. 3f; 14; % ; Zi p Si ze( M) ; RI GHT; SUM
COLUWMN=BOTH; i s_extracted; % 10. 10s; 12; %; Ext r act ed?; LEFT; none

Configuring RE Manager and REL Manager Logging

The RE Manager (both for BRM and ECE) and the REL Manager use log4j2 for logging.
Following is the location of the log4j2.xml configuration files for the different components:

* RE Manager: BRM_homelappsirated_event_manager
* ECE RE Manager Plug-in: ECE_homeloceceserver/config

* REL Manager: BRM_homelappsirel_manager

RE Manager and ECE RE Manager Plug-in Loggers

The same loggers are defined for the RE Manager on both BRM and ECE. The RE Manager
log4j2 configuration is by itself in the log4j2.xml file in the directory above. The ECE RE
Manager Plug-in log4j2 configuration is in the main ECE log4j2.xml file with other ECE
loggers. The loggers used in these files are:

<Logger s>
<Logger name="com oracle.brmrated event _nmanager" |evel ="| NFO'
additivity="fal se">
<Appender Ref ref="REM'/>
</ Logger >
<Logger name="com oracle.brmrated_event manager. di agnostic" |evel ="I NFO'
additivity="fal se">
<Appender Ref ref="REM DI AG'/ >
</ Logger >
<Root | evel ="I NFO'>
<Appender Ref ref="REM'/>
</ Root >
<AsyncLogger name="com portal .pcm configuration" |evel ="INFO'/>
<AsyncLogger name="com portal.pcm jdbc" |evel ="INFO'/>
<AsyncLogger name="com oracle.brm jdbc. diagnostic" |evel ="I NFO'>
<Appender Ref ref="REM DI AG'/ >
</ AsyncLogger >
</ Logger s>

The com.oracle.brm.rated_event_manager logger is the main application log. It is sent to the
REM appender. You can set the log level to any of the valid values for log4j2. Some of the log
levels available are:

e TRACE: This log level provides verbose information, including each row loaded into the
database.

- DEBUG: This log level provides information about the steps for each loading function.
WARN: This log level provides non-critical warnings.

e INFO: This log level provides a one-line summary of each file processed.

e« ERROR: This log level provides only error information.

The com.oracle.brm.rated_event_manager.diagnostic logger provides diagnostic data. It is
sent to the REM_DIAG appender. You can set the log level to any of the valid values for log4j2.
Some of the log levels available are:
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 DEBUG: This diagnostic level provides information about stored procedures, if the
enable_serveroutput parameter is set to an appropriate value in the REM.properties file
for RE Manager.

« INFO: This diagnostic level provides data about each loader, pre-updater, and updater.

* ERROR: This diagnostic level provides error information.

REL Manager Loggers

The log configuration for REL Manager contains the following loggers:

<Logger s>
<Logger name="com oracle.brmrated event _manager" |evel ="INFQ'/>
<Logger name="comoracle.brmrel nanager" |evel ="INFO'/>
<Logger name="comoracle.brmtable formatter" level ="INFQ'/>
<Root | evel ="I NFO'>
<Appender Ref ref="RELM'/>
</ Root >
<AsyncLogger name="com portal.pcmconfiguration" |evel ="INFQ'/>
<AsyncLogger name="com portal.pcmjdbc" |evel ="INFO'/>
<AsyncLogger name="com oracle.brmjdbc. diagnostic" |evel ="I NFO'>
<Appender Ref ref="REM DI AG'/ >
</ AsynclLogger >
</ Logger s>

The com.oracle.brm.rel_manager logger is the main application log. There is also a logger
for the table formatter. The com.oracle.brm.rated_event_manager logger, also in use for the
RE Manager, is included because the REL Manager can use the JDBC pool of the RE
Manager. Log information for the REL Manager is sent to the RELM appender. You can set the
log level to any of the valid values for log4j2.

Configuring the Log Level in Event Stream Processor

To configure the log level for event stream processor:

1. Open the BRM_homelappslevent_stream_processor/log4j2.xml file in a text editor.
2. Update the log level with any of the valid values for log4j2.

The loggers used in these files are:

<?xm version="1.0" encoding="utf-8"?>
<lI--

/

IR RS SR SRR SR SRR SRR SRS SR EE R SRS EE R R SR SRR R R SRS SRR R SRS EEEEREEREEEEREESEEEEEESEES

* k%

* FILE: 1o0g4j2. xm

*
DESCRI PTI ON:

Log configuration for Event Stream Processor ...
| NFORVATI ON:

Event Stream Processor ...

*
*
*
*
*
*
*
*
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* REVI SI ON:
* _$Revision: 1.0 $_  $Date: 2025/11/06 15:36:15 $

RS RS SR SRR SR SR SRR SRS EE R SRS SRR R SRS REE R SR EEEEEREEREEEEEESEEEEEREESEEEEESEES]
***/
-->
<Configuration>
<Appender s>
<Consol e name="Consol e" target="SYSTEM QUT" >
<PatternLayout pattern="%i{yyyy-M#dd HH nm ss. SSS} [% 5p] [%]
%dm" />
</ Consol e>
<Rol l'i ngFil e name="MAI N LOG' fil eName="${sys: ESP_LOG BASE}. | og"
filePattern="${sys: ESP_LOG BASE}. | 0g. % ">
<PatternLayout pattern="%i{yyyy-M#dd HH nm ss. SSS} [% 5p] [%]
[%{1}] Y%dm"/>
<Pol i ci es>
<Si zeBasedTri ggeringPol i cy size="100MB"/>
</ Pol i ci es>
<Defaul t Rol | over Strat egy max="99"/>
</ Rol l'i ngFi | e>
</ Appender s>
<Logger s>
<Logger name="com oracl e. br m kaf kaconsuner" [ evel ="| NFO'
additivity="fal se">
<Appender Ref ref="MAIN_LOG'/ >
</ Logger >
<Logger nane="com oracl e. brm esp. common" | evel =" NFO'
additivity="fal se">
<Appender Ref ref="MAIN_LOG'/ >
</ Logger >
<Logger nanme="com oracle.brmesp.core" level ="INFQ' additivity="fal se">
<Appender Ref ref="MAIN_LOG'/ >
</ Logger >
<Logger nanme="com portal.pcmjdbc" |evel ="INFO' additivity="fal se">
<Appender Ref ref="MAIN_LOG'/ >
</ Logger >
<Logger name="org. apache. kaf ka" | evel ="ERROR"' additivity="fal se">
<Appender Ref ref="MAIN_LOG'/ >
</ Logger >
<Root |evel ="I NFO'>
<I-- Below line can be uncomented to enabl e console |ogging -->
<I-- <AppenderRef ref="Console" /> -->
<Appender Ref ref="MAIN_LOG'/ >
</ Root >
</ Logger s>
</ Confi guration>

The available log levels are:

e OFF: This log level disables all logging.

* FATAL: This log level logs only critical errors that may cause the application to crash.
* ERROR: This log level provides only error information.

*  WARN: This log level provides non-critical warnings.
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INFO: This log level provides a one-line summary of each file processed.
DEBUG: This log level provides information about the steps for each loading function.

TRACE: This log level provides verbose information, including each row loaded into
the database.

ALL: This log level is the lowest and enables logging of all statements.

3. Save the changes.

4. Restart the ESP to apply the new log level.
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Customizing Rated Event Loader

Learn how to customize Oracle Communications Billing and Revenue Management (BRM)
Rated Event Loader (RE Loader) to load events from the Pipeline Manager. This information
applies only to the original processing method.

Topics in this chapter:

e Customizing RE Loader

 Adding New Types of Events for RE Loader to Load

e  Creating Custom Error Codes

Customizing RE Loader

Some of the steps required to customize RE Loader should be performed by a programmer
and database administrator. To customize RE Loader, you should be familiar with the following
topics:

*  BRM system architecture. See "BRM System Architecture" in BRM Concepts and "About
Loading Rated Events into the BRM Database".

 BRM storable classes. See "Understanding Storable Classes" in BRM Developer's Guide.

BRM database configuration. See "Database Configuration and Tuning" in BRM
Installation Guide.

e SQL and creating SQL control files. See your SQL documentation.

You can customize RE Loader using the following steps:

 Adding New Types of Events for RE Loader to Load

e Creating Custom Error Codes

@® Note

— Do not modify the rel_updater_sp.sql stored procedure or any other stored
procedure. Modifying a stored procedure can corrupt data and cause
maintenance and upgrade problems. Stored procedures are delivered in
source code format due to database limitations and are not designed to be
modified. To modify a stored procedure, you must obtain permission to do so
from Oracle.

— Sub-balances are stored in events in an internal format that optimizes
performance and storage efficiency. As a result, the table that stores sub-
balances is not visible in the data dictionary. You should not base your
customizations on this specific internal format. All sub-balance data is
accessible by using the BRM API. To access this internal format, contact
Oracle.
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Adding New Types of Events for RE Loader to Load

When you offer a new service, you create a new storable class for the service event.

To use RE Loader to load events from a new service or new service subclass, you must create
a delayed event for your new service and configure RE Loader to load it.

It is possible to load a subclass of a preconfigured service event without configuring that
subclass. However, BRM is unaware of the subclass because the subclass event is inserted
into the parent class table. To track the activity of the subclass events, configure RE Loader to
load the specific subclass.

You must create a new delayed event for RE Loader pre-rated events. The name of the new
event storable class must start with levent/delayed so that BRM can distinguish it from real-
time events. For example, levent/delayed/sessionlnew_event _type.

® Note

Avoid loading prerated events by using RE Loader and another application such as an
optional component.

To add an event for RE Loader to load:

1. If necessary, add the new event storable class to BRM by using Storable Class Editor. See
the Storable Class Editor Help. For information about storable classes, see "About
Storable Classes and Objects" in BRM Developer's Guide.

@® Note

If you installed GSM Manager, the ltelephony, Ifax, Idata, and /sms subclasses
of levent/delayed/sessionltelco/gsm already exist in the BRM database and do
not need to be created. However, if you want to track activity specific to one of
these subclasses, you must perform this entire procedure.

2. Create partitions for the event by running the partition_utils utility from the BRM_homel
appsl/partition_utils directory.

For example, the following command creates partitions for levent/delayed/session/
telco/gsm delayed events:

partition_utils -o enable -t delayed -c /event/session/telco/gsm

@® Note

You must create partitions for all subclasses of a specific event that you want to
load.

See "Enabling Delayed-Event Partitioning" and "partition_utils" in BRM System
Administrator's Guide.

Loading Rated Events
G54474-01 October 28, 2026

Copyright © 2017, 2026, Oracle and/or its affiliates. Page 2 of 3



ORACLE

Chapter 9
Creating Custom Error Codes

Create a control file for the new event. A control file or format file specifies the format for a
single database table (array or substruct). If you added new fields to an existing array or
substruct, modify the control or format file for that table. If you added a new array or
substruct, create a new control or format file for the new table. For instructions on creating
a control or format file, see your Oracle documentation.

If you created or modified any control files, modify the RE Loader preprocess script
(BRM_homelappslpin_rellpin_rel_preprocess_cdr.pl) to read the new event fields from
the event record data and write the fields to the files loaded by SQL Loader. You can follow
the steps used for levent/session/telco/gsm in the pin_rel_preprocess_cdr.pl file as a
guide.

Create a new RE Loader directory corresponding to the RE Formatter output directory.
Add the following entries to the RE Loader Infranet.properties file in each directory:

e The new event

e A new service record type corresponding to the new event

e The new control file that loads the new event

* The new event tables that hold the new event

If you are running RE Loader automatically, you must also do the following:

a. Configure the RE Loader batch handler in the new directory to load the new event.

b. Add entries for the new RE Loader batch handler in the Batch Controller configuration
file. See "Handler Identification” in BRM System Administrator's Guide.

Creating Custom Error Codes

You can create custom error codes for RE Loader scripts and utilities by using the RE Loader
CustomErrorCodes.properties file. You use this file to list your custom error codes and
messages. All entries should follow the FQEC scheme and be grouped with the correct
component. See "Checking the RE Loader Log Files for Error Codes".

To create custom error codes:

1.

Loading Rated Events
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Modify the RE Loader script or utility to report the error. For more information, see the
comments in the appropriate script or utility.

Open the BRM_homelappslipin_rellCustomErrorCodes.properties file in a text editor.

Add your custom error code to the file, making sure you use a minor code in the customer-
reserved range.

For example, the following entry creates a custom error code for the load utility:
5100 = Sanple load utility error nessage for a customreturn code of 100.

Save and close the file.
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Troubleshooting Rated Event Loading

Learn how to troubleshoot the Oracle Communications Billing and Revenue Management
(BRM) Rated Event Loader (RE Loader).

Topics in this chapter:

«  About Troubleshooting Rated Event Loading

e Checking the RE Loader Log Files for Error Codes

e Checking for Errors that Occurred during the PreUpdate Process

¢ Fixing Event Loading Errors

 Debugging Mismatches Between Data Files and Control Files

e Troubleshooting ZIP File Processing

« RE Loader Session Timeout Issue

About Troubleshooting Rated Event Loading

There are two distinct error-handling actions that RE Loader takes, depending on when the
error occurs:

< If an error occurs while events are being loaded, the process is canceled and all events
loaded in the session are deleted from the BRM database. The SQL loader errors are
logged in a file (BRM_homelappslpin_rellfile_name.bad) and a fatal error is recorded in
the RE Loader log file (Processing_directorylrel.pinlog).

« If an error occurs while RE Loader is updating account balances, bill items, or journals, the
loaded events are left in the database and an error is recorded in the RE Loader log file
(Processing_directorylrel.pinlog). If RE Loader stops due to errors while updating account
balances, bill items, or journals, correct the problem and run RE Loader again.

Some error messages are sent to standard BRM error handling. Check the rel.pinlog log file.
See "Checking the RE Loader Log Files for Error Codes".

RE Loader checks for status in two places:

* The Ibatchlirel session status object.

This object stores the status of the last RE Loader process. When you start RE Loader, it
checks that status. If you try to reload a file that RE Loader has already successfully
updated, the file is rejected because the session status indicates that the update for that
file is complete.

«  The REL_SUB_PROCESSES T table.

This table stores information about loading errors that occurred during the preupdating
stage. See "Checking for Errors that Occurred during the PreUpdate Process".
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Checking the RE Loader Log Files for Error Codes

RE Loader uses the SQL Loader utility, sqlldr, to load events into the BRM database. The
sqlldr process creates a new log file for each input file so that log files from a previous process
are not overwritten.

The log files and the temporary files created during preprocessing incorporate the name of the
input file in their file names, making it easier to debug if an error occurs.

Error codes follow the fully qualified error code (FQEC) scheme, which consists of a major
code that represents the component and a minor code that represents the error number. All
BRM-defined errors use a minor code from 0 through 99, and all custom errors use minor
codes 100 and above.

For information on how to create custom error codes for RE Loader scripts and utilities, see
"Creating Custom Error Codes".

® Note

Because modifying a stored procedure can corrupt data and cause maintenance and
upgrade problems, custom error codes cannot be created for stored procedures.

The major and minor error codes for each RE Loader component are shown in Table 10-1.

Table 10-1 RE Loader Major and Minor Error Codes
|

Component Description Major Code | BRM Reserved Customer
Minor Codes Reserved Minor
Codes
All Universal code for success. 0 N/A N/A
RE Loader driver pin_rel script and Java driver code. 1000 0-999 N/A
Failure script Script called when RE Loader attempts | 2000 0-99 100 - 255
to load a data file that previously failed
to load into the BRM database.
Transform script pin_rel_transform_cdr.pl script, which | 3000 0-99 100 - 255
converts discount files into event record
format.
Preprocess script pin_rel_preprocess_cdr.pl script, 4000 0-99 100 - 255
which preprocesses the data files and
creates bulk-loadable (.blk) files.
Load utility sqlldr utility, which loads data into the 5000 0 1-999
BRM database.
Preupdate stored Stored procedure for updating the 7000 0-99 Not available
procedure loaded data before releasing the
partition to other RE Loader sessions.
Update stored Stored procedure for updating account | 8000 0-99 Not available
procedure balances, bill items, and journals.
Success script Script that runs automatically when RE | 9000 0-99 100 - 255
Loader successfully loads a data file
into the BRM database.
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Table 10-1 (Cont.) RE Loader Major and Minor Error Codes
|

Component Description Major Code | BRM Reserved Customer
Minor Codes Reserved Minor
Codes
Database Stored procedure for verifying that the 10000 0-99 Not available
consistency check database indexes are correct before
stored procedure loading data into the database.

Table 10-2 shows the BRM-defined error codes and messages, where value is the value
returned in the error message:

Table 10-2 BRM-Defined Error Codes

. __________________________________________________________________|
RE Loader Error Number | Error Message

1000 REL encountered an error.

1002 The infranet.rel.dbtype properties value found is not supported: value
Supported values are: value

1003 The infranet.rel.partition_set_number properties value found is not valid: value
Valid values are between value and value.

1004 A table name properties value is missing for the given storable class: value
1005 A duplicate table name properties value was found: value

1006 The load_util properties value is missing for the given storable class: value
1007 A control file properties value is missing for the given storable class: value
1008 The control file name could not be found in the command line.

1009 REL cannot be run until the Event Extraction Manager is complete.

1010 An unexpected SQL exception has occurred.

1011 An error occurred while attempting to connect to the BRM database.

1012 An error occurred while attempting to connect to the CM.

Please validate the infranet.connection property value and ensure the CM is running.

1013 An error occurred while attempting to perform an opcode call.

1014 An interrupt has occurred and caused an error.

1015 The following file was not found: value

1016 An unexpected I/O error was encountered.

1017 The POID selected from the database sequence exceeds the maximum supported range of
244 value

1018 REL failed to select the partition name from the database.

1019 The poid_db could not be found in the input file.

1020 The poid_db found in the input file does not match the BRM database number for this CM
connection.

Found: value
Expected: value

1021 The header record could not be found in the input file.
1022 The storable class was not defined, or was not found in the header record.
1023 The time format found in the header record is not valid: value
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Table 10-2 (Cont.) BRM-Defined Error Codes
|

RE Loader Error Number | Error Message

1024 The creation process found in the header record is not supported: value
Valid values are: value

1026 An invalid command-line was provided.

1027 The CM and JDBC BRM database connections are not configured to the same database
schema.

1028 The REL session has timed out waiting for another REL session to complete.

1029 The file has previously completed successfully so it will not be loaded again: value

1030 The file is currently being processed by another REL session: value

1031 The value key is missing from the properties file.

1032 The value value is missing from the properties file.

1033 The configured number of tables for this storable class does not match the configured tables:
value

1034 A number formatting error was encountered in the properties value for: value

1035 The infranet.rel.updater_threads properties value found is not valid: value
Valid values are between value and value.
To have REL auto-choose an appropriate number of threads, use the value: value

1036 An error occurred while attempting to parse a number for: value

1038 Cannot have control file with TRUNCATE' option when running REL in parallel loading mode
between multiple REL processes.

Table 10-3 shows the BRM-defined failure script error codes.

Table 10-3 Failure Script Error Messages

Failure Script Error Error Message
Number
2000 The failure script encountered an error.
The given command-line was: value
2001 The failure script command-line given arguments are not supported.
The given command-line was: value
2002 The failure script command-line given flags value provided is not supported.
The given command-line was: value
2003 The failure script command-line given directory could not be read.
The given command-line was: value

Table 10-4 shows the BRM-defined transform script error codes.

Table 10-4 Transform Script Error Messages

Transform Script Error
Number

Error Message

3000

The transform script encountered an error.
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Table 10-4 (Cont.) Transform Script Error Messages
|

Transform Script Error Error Message
Number
3001 The transform script command-line given arguments are not supported.

The given command-line was: value

3002 The transform script command-line given input file could not be read.
The given command-line was: value

3003 The transform script command-line given output file could not be created.

3004 The transform script command-line given negative discount carry over value is invalid.
The given command-line was: value

Table 10-5 shows the BRM-defined preprocess script error codes.

Table 10-5 Preprocess Script Error Messages
|

Preprocess Script Error Error Message

Number

4000 The preprocess script encountered an error.
The given command-line was: value

4001 The preprocess script command-line given arguments are not supported.
The given command-line was: value

4002 The preprocess script failed to open a file.

4003 The preprocess script found the input file to be missing a balance record.
The given command-line was: value

4004 The preprocess script found the input file to be missing a detail record.
The given command-line was: value

4005 The preprocess script command-line given tables are not supported.
The given command-line was: value

4006 The preprocess script command-line given increment_by value is not valid.
The given command-line was: value

4007 The preprocess script did not find the expected number of records in the input file.
The given command-line was: value

4008 The preprocess script found the input file to be missing an event record.
The given command line was: value
Used by SE Loader.

4009 The preprocess script did not find the expected size for an event record.
The given command line was: value
Used by SE Loader.

4010 The preprocess script failed to parse fields mapping data for generating the control file.
The given command line was: value
Used by SE Loader.

Table 10-6 shows the BRM-defined load utility error codes.
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Table 10-6 Load Utility Error Messages

Load Utility Error Number | Error Message

5000 The database load utility encountered an error.

Table 10-7 shows the BRM-defined insert stored procedure error codes.

Table 10-7 Insert Stored Procedure Error Messages

Insert Stored Procedure | Error Message
Error Number

6000 The insert stored procedure encountered an error.

Table 10-8 shows the BRM-defined preupdate stored procedure error codes.

Table 10-8 Preupdate Stored Procedure Error Messages

Preupdate Stored Error Message

Procedure Error Number

7000 The preupdate stored procedure encountered an error.

7001 The preupdate stored procedure encountered an error on a select statement.
7002 The preupdate stored procedure encountered an error on an insert statement.
7003 The preupdate stored procedure encountered an error on an update statement.
7004 The preupdate stored procedure encountered an error on a delete statement.
7008 The preupdate stored procedure encountered a parsing error.

7010 The preupdate stored procedure could not find an item for an account.

7011 The preupdate stored procedure encountered an unexpected error.

Table 10-9 shows the BRM-defined update stored procedure error codes.

Table 10-9 Update Stored Procedure Error Messages

Update Stored Procedure | Error Message

Error Number

8000 The update stored procedure encountered an error.

8001 The update stored procedure encountered an error on a select statement.
8002 The update stored procedure encountered an error on an insert statement.
8003 The update stored procedure encountered an error on an update statement.
8004 The update stored procedure encountered an error on a delete statement.
8008 The update stored procedure encountered a parsing error.

8009 The update stored procedure found its record is already being processed.
8010 The update stored procedure could not find an item for an account.

8011 The update stored procedure encountered an unexpected error.

8012 The update stored procedure encountered an invalid record count error.
8013 The update stored procedure encountered an error when updating the account balances.

Loading Rated Events
G54474-01 October 28, 2026

Copyright © 2017, 2026, Oracle and/or its affiliates. Page 6 of 15



ORACLE Chapter 10

Checking for Errors that Occurred during the PreUpdate Process

Table 10-9 (Cont.) Update Stored Procedure Error Messages

Update Stored Procedure | Error Message
Error Number

8014 The update stored procedure encountered an error when updating the item balances.
8015 The update stored procedure encountered an error at TREL precommit.
8016 The update stored procedure encountered an error at TREL postcommit.

Table 10-10 shows the BRM-defined success script error codes.

Table 10-10 Success Script Error Messages
|

Success Script Error Error Message
Number
9000 The success script encountered an error.
The given command-line was: value
9001 The success script command-line given arguments are not supported.
The given command-line was: value
9002 The success script command-line given flags value provided is not supported.
The given command-line was: value
9003 The success script command-line given directory could not be read.
The given command-line was: value

Table 10-11 shows the BRM-defined database consistency check error codes.

Table 10-11 Database Consistency Check Error Messages

Database Consistency
Check Error Number

Error Message

10000 The database consistency check encountered an error.

10005 The database consistency check found an unpartitioned index.

10006 The database consistency check found an incorrectly partitioned index.
10007 The database consistency check found an unusable index.

Checking for Errors that Occurred during the PreUpdate Process

Errors that occur during the preupdate stage of the loading process are stored in the
REL_SUB_PROCESSES_T table. To check for values in the table, run SQL*Plus.

Table 10-12 shows the error codes stored in the REL_SUB _PROCESSES T table:

Table 10-12 Error Codes Stored in the REL_SUB_PROCESSES _T Table

Status Code Status Number

ERROR_SELECTING

Description

—20001 An error occurred when selecting data from a table or

tables.
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Table 10-12 (Cont.) Error Codes Stored in the REL_SUB_PROCESSES_T Table
|

Status Code Status Number Description

ERROR_INSERTING —20002 An error occurred during the insert process.

ERROR_UPDATING —-20003 An error occurred during the update process.

ERROR_DELETING —-20004 An error occurred during the delete process.

ERROR_UNPARTITIONED_INDEX —-20005 An error occurred because the index is not partitioned.

ERROR_INCORRECT_PART_INDEX —-20006 An error occurred because the index is global partitioned.

ERROR_UNUSABLE_INDEX —20007 The index partitions are unusable.

ERROR_PARSING —-20008 An error occurred during the data parsing process.

ERROR_ALREADY_BEING_PROCESSE [ -20009 An error occurred because the record is being processed

D by another thread.

ERROR_ITEM_NOT_IN_ACCOUNT —20010 An error occurred because the item is already billed and
pre_updater_flag is not enabled.

ERROR_UNEXPECTED —20011 An unexpected error occurred in the pre-update
procedure.

ERROR_UPDATE_ACCT_BALANCES -20013 An error occurred while updating account balances.

ERROR_UPDATE_ITEM_BALANCES -20014 An error occurred while updating item balances.

Fixing Event Loading Errors

To troubleshoot event loading errors, check the RE Loader log file BRM_homelappsipin_rell
rel.pinlog, where BRM_home is the directory in which you installed BRM components. See
"Checking the RE Loader Log Files for Error Codes".

At times, when RE Loader fails, the rel.pinlog file does not list the error. If this occurs, check
the status column in the BATCH_T table in the BRM database for the status of the REL
process. Table 10-13 lists the status entries (and the corresponding code attributes).

Table 10-13 Status Entries in the BATCH_T Table
- |

Value Decimal Hex Value | Description
Value

UPDATE_COMPLETE| O 0x0000 The load and update completed successfully. This
is a terminal state: further action does not take
place without intervention.

LOAD_ERROR 1 0x0001 An error was detected during the SQL Loader
phase. This is a terminal state: further action does
not take place without intervention.

UPDATE_ERROR 2 0x0002 An error was detected during the updater phase.
This is a terminal state: further action does not
take place without intervention.

PREUPDATE_ERRO |8 0x0008 An error was detected during the pre-updater

R phase. This is a terminal state: further action does
not take place without intervention.

CREATED 9 0x0009 (ZIP_DB mode only) The row has been created,
but not yet processed. The data has been loaded
from REF, but not yet processed by the BRM REM.

REL_START 16 0x0010 The REL process has started - initial registration.
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Table 10-13 (Cont.) Status Entries in the BATCH_T Table
|

Value Decimal Hex Value | Description
Value

PRE_PROCESS 48 0x0030 REL is doing file pre-processing (using the Perl
script).

START_LOAD 64 0x0040 REL is setting up SQL Loader control files/threads.

LOADING 80 0x0050 REL is waiting for SQL Loader threads to
complete.

LOAD_COMPLETE 96 0x0060 Load has completed successfully (all SQL Loader
processes OK).

START_PREUPDATE | 1024 0x0400 REL is setting up pre-processing procedure
threads.

PREUPDATING 1280 0x0500 REL is waiting for the pre-updater procedures to
finish.

PREUPDATE_COMP | 1536 0x0600 Pre-updater phase has completed.

LETE

START_UPDATE 4096 0x1000 REL is setting up the updater threads.

UPDATING 8192 0x2000 REL is waiting for updater procedures to complete.

The correct troubleshooting effort for an event loading error depends upon the error scenario:

* RE Loader fails to start:

The RE Loader log file (rel.pinlog) displays the error code 107.

The error occurs if REL is not running.

Start REL using the following command:

rel <rated event file>

e Load failure:

The RE Loader log file (rel.pinlog) displays the error code 5000. The status entry for the
REL process in the BATCH_T table in the BRM database displays 1 (see Table 10-13).

In this error scenario, RE Loader failed either before or during the loading of the events in
the event file. The events are deleted from the event tables.

To troubleshoot this error, reload the events normally by using the same command to

process the original event file.

e RE Loader fails during the loading:

The RE Loader log file (rel.pinlog) does not display any error. The status entry for the REL
process in the BATCH_T table in the BRM database displays 80 (see Table 10-13).

In this error scenario, RE Loader failed during the loading of the events and RE Loader
was unable to update the session status or run the cleanup process.

Use the -override option to start a new process to reload the events. For example:

pin_rel -override event_file_name

where event_file_name is the event file.

e Error occurs during the pre-update stored procedure:

The RE Loader log file (rel.pinlog) displays pre-update stored procedure error codes
starting at 7000 and below 8000. The status entry for the REL process in the BATCH_T
table in the BRM database displays 8 (see Table 10-13).
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In this error scenario, RE Loader crashed during the execution of the pre-update stored
procedure.

To troubleshoot this error, reload the events normally by using the same command to
process the original event file.

RE Loader fails during the updating of events:

The RE Loader log file (rel.pinlog) does not display any error. The status entry for the REL
process in the BATCH_T table in the BRM database displays 8192 (see Table 10-13).

In this error scenario, RE Loader crashed during the updating of the events and RE Loader
was unable to update the session status or run the cleanup process.

To troubleshoot this error, reload the events normally by using the same command to
process the original event file.

Error occurs during the update stored procedure:

The RE Loader log file (rel.pinlog) displays update stored procedure error codes starting
at 8000 and below 9000. The status entry for the REL process in the BATCH_T table in the
BRM database displays 2.

In this error scenario, RE Loader successfully loaded the events but failed during the
execution of the update stored procedure. The BATCH_REL_SUB_PROCESSES T table
lists the last commit, indicating the point at which the database update failed.

Reload the events normally. The update starts from this point.

Debugging Mismatches Between Data Files and Control Files

RE Loader customizations can sometimes cause data files and control files to become
unsynchronized, resulting in SQL Loader failures. To help you debug these situations, use the
pin_rel_enum_blk.pl script, which enumerates fields in your bulk-loadable files. You can then
manually compare the data file entries to the control file.

To debug mismatches between your data files and control files, enter the following commands:

% cd BRM hone/apps/pin_rel
% pin_rel_enum_blk.pl file_name [Line_nuni

where:

file_name specifies the name of the bulk-loadable file. For example, test2.blk.

Line_num specifies the line number of the bulk-loadable file that you want to enumerate.
The default is 1.

Retrieving Data About Events You Load

BRM stores information about events loaded by RE Loader in a Ibatchl/rel object. This object
contains the input file name, number of records loaded, and other session information.

Loading Rated Events
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Troubleshooting ZIP File Processing

You can configure BRM to process call detail records (CDRs) as ZIP files. The Rated Event
Loader Manager (REL Manager) provides tools you can use to find, correct, and reload ZIP
files that have errors. See "Rated Event Loader Manager Utility" for more information about

how to use this utility.

The general process for handling ZIP files is:

1. Find the files that have errors using zip_detail.

2. Write the failed files to the file system using zip_file write. Each ZIP file is extracted to
individual CDR files in a directory specific to the ZIP file.

3. If needed, find out what files you have extracted with zip_file_write using zip_file search.
You can also use zip_detail again to see which files have been extracted.

4. Correct the data as needed.

5. Load the modified ZIP file back into the BRM database using zip_file reload.

6. Depending on the settings you used in zip_file_reload, the data is either reprocessed
automatically, or you can reprocess the data using retry _session.

Table 10-14 provides the list of ZIP file error codes.

Table 10-14 ZIP File Status Codes

Code Status Name Description

0 COMPLETED The ZIP file has been successfully loaded into the database.

1 INSERTING The ZIP File is being inserted into the database; the transaction is
not complete.

2 READY The ZIP file has been committed to the database and is ready to be
processed by RE Manager.

3 PROCESSING The ZIP file is being processed by RE Manager.

4 DATA_ERROR The ZIP file contains data which cannot be loaded into BRM. You
must correct the data manually. Consult the RE Manager of RE
Formatter logs for more information about the error.

5 PROCESS_ERROR An unknown transient processing error occurred while the ZIP file
data was being loaded. You can retry using REL Manager.

Process Example

The following is a simple example of the process described above.

First, you use the zip_detail command to see the status of the ZIP files that have been sent for

processing:

RELManager > zi p_detai| 2022-06-10

| Poid | Md Tine
Fi | ename
Records | Zip Status | Zip State

Loading Rated Events
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oo doeme e oo oo oo +
| 112539709 | 2022-06-10 08:47:18 |

BRMCDR_GSM 2022- 06- 10T15: 41: 02Z_2022- 06- 10T15: 41: 127 | 0 | COWLETE

| 4| 0 | COWPLETE | 0.006 | NO |

| 112531503 | 2022-06-10 08:47:18 |

BRMCDR_GSM 2022- 06- 10T15: 40: 52Z_2022- 06- 10T15: 41: 02Z | 2 | LOAD ERROR

| 12 | 0 | COVPLETE | 0.007 | NO |

ommmm oo e

o m e e e eeeeeeeaooo- RO oo
oo doeme e oo oo oo +

| |

| | |

| 16 | 0.013 | |

ommmm oo e

o m e e e eeeeeeeaooo- RO oo
oo doeme e oo oo oo +

2 rows processed.

You can see that the ZIP file with the POID 112531503 has a State of LOAD ERROR.

Next, extract the contents of the ZIP file to the file system using zip_file_write:

RELManager> zip_file wite 112531503

Successfully witten ZIP data for POD '112531503'

Wote 1 of 1 PO Ds provided

Files can be found in directory: /home/brnuser/data/unzi pped

The directory that contains the directory for the POID is displayed in the result of
zip_file_write.

You can see that you have extracted the file using zip_file_search, which only displays
extracted files:

RELManager> zip_file_search

e o e
o e e e e e e e e e e e eeeeieaeas Fomeee e oo
S . o e Fomeee e +

| Poid | Md Tinme | I nput

Fi | ename | Status | State

Records | Start Tine | End Tinme | I's ZIP?|

e o e

o e e e e e e e e e e e eeeeieaeas Fomeee e oo
S . o e Fomeee e +

| 112531503 | 2022-06-10 08:47:18 |

BRMCDR_GSM 2022- 06- 10T15: 40: 52Z_2022- 06- 10T15: 41: 02Z | 1 | LOAD ERRCR

| 12 | 2022-06-10 08:41:11 | 2022-06-10 08:41:11 | YES |

e o e

o e e e e e e e e e e e eeeeieaeas Fomeee e oo
S . o e Fomeee e +

1 rows processed.

Another way you can see that the file has been extracted is using zip_detail again:

RELManager > zi p_detail 2022-06-10
e e e - -
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o o oo
o e oo o o +

| Poid | Md Tinme | I nput

Fi | ename | Status | State

Records | Zip Status | Zip State | Zip Size(M) | Extracted? |

e e
o o oo
o e oo o o +

| 112539709 | 2022-06-10 08:47:18 |

BRMCDR_GSM 2022- 06- 10T15: 41: 02Z_2022- 06- 10T15: 41: 12Z | 0 | COWPLETE

| 4| 0 | COWPLETE | 0.006 | NO |

| 112531503 | 2022-06-10 08:47:18 |

BRMCDR_GSM 2022- 06- 10T15: 40: 52Z 2022- 06- 10T15: 41: 02Z | 1 | LOAD ERRCR

| 12 | 0 | COWPLETE | 0.007 | YES |

e e
o o oo
o e oo o o +

| |

| | |

| 16 | 0.013 | |

e e
o o oo
o e oo o o +

2 rows processed.

You can see in the last column that the file for POID 112531503 has been extracted.

Next, go to the directory that contains the uncompressed files and correct whatever data
caused the error.

When the data has been corrected, you can reload the data into the BRM database using
zip_file_reload:

RELManager > zip_file_rel oad fal se 112531503

Successful ly updated ZIP data for POD '112531503'

Updated 1 of 1 PO Ds provided

Successfully | oaded files have been renamed with suffix
".reloaded_<tinestanp> in directory: /scratch/ri-user-1/data/unzipped

Because the example used "false," the ZIP file was reloaded but not reprocessed. To
reprocess the file, you run retry_session:

RELManager> retry_session 112531503
Successful 'y submtted Poid[ 112531503]

Fi | e[ BRMCDR_GSM 2022- 06- 10T15: 40: 52Z 2022- 06- 10T15: 41: 02Z] for retry
Submitted 1 sessions for retry (0 failures)

You can check that the file was processed successfully using zip_detail:

RELManager > zi p_detail 2022-06-10

e e e - -
e m e e e e e e e e e e e e e e e e e e e e memmme—o S
oo S e - - oo -
e e +

| Poid | Md Tine | I nput
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Fi | ename | Status |

State | Records | Zip Status | Zip State | zip
Size(M) | Extracted? |

e e
o o
oo [ R - e
e oo +

| 112539709 | 2022-06-10 08:47:18 |

BRMCDR_GSM 2022- 06- 10T15: 41: 02Z_2022- 06- 10T15: 41: 12Z | 0|
COWPLETE | 4 | 0 | COWPLETE |

0.006 | NO |

| 112531503 | 2022-06-10 09:02: 58 |

BRMCDR_GSM 2022- 06- 10T15: 40: 52Z 2022- 06- 10T15: 41: 02Z | 0|
COWPLETE | 12 | 5 | PROCESS_ERROR |

0.007 | NO |

e e
o o
oo [ R - e
e oo +

| |

| |

| | 16 | |
0.013 | |

e e
o o
oo [ R - e
e oo +

2 rows processed.

The State of POID 112531503 is now shown to be COMPLETE.

RE Loader Session Timeout Issue

When processing usage files using the pin_rel utility, you may encounter an error due to a RE
Loader session timing out. This issue arises when a RE Loader session is abruptly terminated,
leaving its status in a Loading state, which prevents other RE Loader processes from running.
Following is an example of the error:

Error 08/01/25 5:13:42:0007 AM ( 1690892022007 ) T:Thread-2 REL | REL

2: 1 hr-405: UnknownPr ogr amNane: 0: Thr ead- 2: 4: 1690891420: 5: root. 0. 0.0. 1: : :
Error encountered in the REL Driver: 1028

The REL session has tined out waiting for another REL session to conplete.

Debug 08/01/25 5:13:42:0032 AM ( 1690892022032 ) T:Thread-2 REL | REL
2: | hr-405: UnknownPr ogr amNane: 0: Thr ead- 2: 4: 1690891420: 5: root. 0. 0.0. 1: : :
Error file noved to the reject directory.

To resolve the issue, do the following:

1. Ensure that there are no other RE Loader processes currently running.

You can check this by reviewing the active processes in the system.
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2. Run the following command:

pin_rel -override event file nane

where event_file_name is the name of the event file you want to load, including its
extension.

This loads the usage file with the option to start a new pin_rel process when pin_rel has
stopped abnormally or been stopped manually.
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Improving Rated Event Loader Performance

Learn how to improve the performance of the Oracle Communications Billing and Revenue
Management (BRM) Rated Event Loader (RE Loader).

This information applies only to the original processing method. To tune the performance of the
Rated Event Manager (for the new methods), see the tuning parameters in "Configuring the RE
Manager and ECE RE Manager Plug-in REM.properties Files".

Topics in this chapter:

 Improving RE Loader Performance

* Increasing the Number of Account Balance and Bill Item Updates

e Turning Off Index Verification to Improve Database Loading Performance

e Turning Off Database Verification to Improve Processing Performance

e Pruning Your RE Loader Control and Audit Tables

Improving RE Loader Performance

You can improve your RE Loader system performance by:

* Increasing the Number of Account Balance and Bill Item Updates

e Turning Off Index Verification to Improve Database Loading Performance

*  Turning Off Database Verification to Improve Processing Performance

e Pruning Your RE Loader Control and Audit Tables

Increasing the Number of Account Balance and Bill Item Updates

RE Loader performance can be improved by increasing the number of account balance, bill
item, and journal updates performed before committing the transaction.

You can modify the pre-update batch size and update batch size in the Infranet.properties file
to specify how many updates to perform before committing the transaction. For example, if
updater_batch_size is set to 5, the stored procedure commits the transaction after every five
updates. Increasing the number of updates might increase performance, but the updated
account balances, bill items, and journals are not available until the transaction is committed.
The default batch_size value is 5.

@ Note

Setting the batch_size value too high can result in deadlock. The value for best
performance depends on your system configuration. You should test to find the best
value for your system.

To change the preupdater_batch_size and updater_batch_size values:

Loading Rated Events
G54474-01 October 28, 2026

Copyright © 2017, 2026, Oracle and/or its affiliates. Page 1 of 3



ORACLE’

Chapter 11
Turning Off Index Verification to Improve Database Loading Performance

1. Open the BRM_homelappsipin_rellinfranet.properties file in a text editor.

® Note

If you have already set up your RE Loader processing directories, make sure you
edit the Infranet.properties file in each directory.

2. If necessary, edit the infranet.connection entry to point to the correct database.
For example:

i nfranet. connecti on=pcp://root.db_no: password@ ocal _host: | ocal _port/service/
pcmclient

3. Specify the preupdater batch size value in the preupdater_batch_size entry.
For example:
infranet.rel.default.preupdater_batch_size = 8

4. Specify the updater batch size value in the updater_batch_size entry:
infranet.rel.default.updater_batch_size = 8

5. Save and close the file.

Turning Off Index Verification to Improve Database Loading
Performance

By default, RE Loader automatically verifies that your indexes are correct before loading data
into the BRM database. This extra step helps you discover configuration errors when testing
your system in a development environment.

In production systems, however, you should turn off index verification to improve database
loading performance.

When configured to verify indexes, RE Loader performs the following before it runs the SQL
Loader utility:

1. Checks whether the indexes to load are partitioned, local, and usable.
2. Performs one of the following:

« If the indexes are incorrect, RE Loader terminates the loading process and logs which
indexes encountered problems.

* If the indexes are correct, RE Loader runs the SQL Loader utility to load events into
the database.

When configured to skip verification, RE Loader automatically runs the SQL Loader utility to
load events into the database. When the indexes are incorrect, SQL Loader fails and RE
Loader logs only that the database load utility encountered an error.

To turn off index verification:

1. Open the BRM_homelappsipin_rellinfranet.properties file in a text editor.

2. Setthe Infranet.rel.validate_indexes entry to False:
Infranet.rel.validate_indexes = False

3. Save and close the file.
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Turning Off Database Verification to Improve Processing
Performance

By default, RE Loader automatically verifies that it is loading events into the correct database
schema by validating the database number in the event record file's first account object with
the PCM database number. This extra step helps you discover configuration errors when
testing your multischema system in a development environment.

In production systems, however, you should turn off database verification to improve RE
Loader database loading performance.

To turn off database verification:

1. Open the BRM_homelappsipin_rellinfranet.properties file in a text editor.
2. Setthe infranet.rel.validate_dbnumber entry to False:
infranet.rel.validate_dbnumber = False

3. Save and close the file.

Pruning Your RE Loader Control and Audit Tables

RE Loader control and audit tables grow indefinitely, so you should prune them periodically to
increase system performance and reduce memory usage. To make pruning easier, you can
use the RE Loader purge_batch_rel_objects stored procedure, which automatically prunes
the tables for you.

To prune your control and audit tables:

1. Connect to the Oracle database with SQL*Plus:

sqlplus system@Dat abaseAl i as
Enter password: password

2. Enter the following command to run the stored procedure:

SQ.> pin_rel.purge_batch_rel _objects(int:Nunber)

where Number specifies how many days worth of data to keep in the tables.

3. Type exit to exit SQL*Plus.
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Rated Event Loader pin_rel Utility

Learn how to use the Oracle Communications Billing and Revenue Management (BRM) Rated
Event Loader (RE Loader) pin_rel utility.

This information applies only to the original processing method.
The pin_rel utility loads batches of rated event records into the BRM database.

There are two ways to use this utility. When you initially run pin_rel, use the command without
any options and use the file name as the only command-line parameter. You use the override
option when the utility has not successfully completed its process and must be rerun.

The pin_rel utility looks for the event record file in the directory specified in the
Infranet.rel.rated_event_file entry in the Infranet.properties file. Before you run the pin_rel
utility, make sure the input event record file is in the specified directory and the
Infranet.properties file is configured. See "Configuring the Rated Event Infranet.properties
Files".

Location

BRM_homelappsipin_rel

Syntax

pin_rel [-override] event _file_nane
Parameters

-override
This option starts a new pin_rel process. Use this option to restart pin_rel when it has
abnormally stopped or you have stopped it manually.

® Note

Use this option only when you know there are no other RE Loader processes running.

RE Loader maintains the status of its operations. Because only one RE Loader process can
load events into the same database at the same time, the status must indicate the loading
process is complete before another process can start loading. If you manually stop pin_rel, its
status may not reflect its true state. The -override parameter overrides the status and permits
a new loading process to start, provided one is not already running.

event file_name
The name of the event file to load, including its extension.

Results

If pin_rel is successful, it returns PROCESSED SUCCESSFULLY in the RE Loader log file
(BRM_homelappslpin_relirel.pinlog).
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If an error occurs during loading, this utility terminates the loading process. An error is logged
in the rel.pinlog file, SQL loader errors are logged in a “bad" file (BRM_homelapps/pin_rell
event_file_name.bad), and the records loaded in this session are deleted from the database.

If an error occurs during account updating, the error is logged in the rel.pinlog file. Loaded
records are not deleted from the database.
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Rated Event Loader Manager Utility

Learn how to use the Rated Event Loader Manager (REL Manager) utility to control and get
information about the rated events in the database.

It enables you to query the state of rated events loaded to BRM database and to resubmit any
previously failed session for processing without needing to manipulate files on the BRM server.
This utility can be used even if you are not using the Rated Event Manager (RE Manager),
although the following commands work or return data only if you are using the RE Manager in
one of the modes that use ZIP files:

Zip_detail
zip_file_reload
zip_file_search
zip_file_write

zip_summary_report

Topics in this chapter:

Using the Rated Event Loader Manager Utility

REL Manager Commands

Using the Rated Event Loader Manager Utility

Before using REL Manager, you must configure it. See "Configuring REL Manager" for
information about configuring REL Manager.

To start REL Manager, enter the following command in the BRM_homelappsirel_manager
directory, where BRM_home is the directory in which you installed BRM components:

rel_manager

The system responds with the following prompt:

RELManager >

Enter the REL Manager commands at the prompt.

REL Manager Commands

Table 13-1 shows the commands that are available in the REL Manager.

Table 13-1 REL Manager Commands

Command Description
help Provides information about the available commands.
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Table 13-1 (Cont.) REL Manager Commands
|

Command Description

purge Enables removing successfully completed items from the
BRM database.

quit Exits the REL Manager utility.

retry_session

Enables retrying rated events with specific Portal object IDs
(POIDs).

search_complete

Provides information about all of the successful sessions
completed on a specified day, month, or year.

search_detail

Provides information about sessions processed on a
specified date, optionally with a specified status.

search_load_error

Provides information about all of the sessions with load errors
on a specified day, month, or year.

search_poid

Provides information about rated events with specified POIDs.

search _update error

Provides information about all of the sessions with update
errors on a specified day, month, or year.

summary_report

Provides a summary report of the numbers and statuses of
sessions processed on a specified day, month, or year.

zip_detail Provides information about ZIP files that have been
processed on a specified day, month, or year, optionally with
a specified status.

zip_file_reload Enables reloading of corrected data from the file system,

ready for reprocessing.

Zip_file_search

Provides information about ZIP file data that has been
extracted to the file system.

zZip_file_write

Extracts data for specified POIDs from the database to the file
system, usually for correction and reloading

Zip_summary_report

Provides a summary report of the numbers and statuses of
ZIP file objects processed on a specified day, month, or year.

help

@® Note

All dates and times in this utility refer to the date and time set on the BRM server.

When you use the help command without a command name specified, it provides a list of the
available commands in REL Manager. When you use the help command with a command
name specified, it provides the syntax for the command.

Syntax

help [ command_nane]

Parameters

command_name
The REL Manager command for which you want more information.
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Results

The requested information is provided, for example:

RELManager > hel p

Avai | abl e commands are:

purge . Purge fully conpleted /batch/rel records by age

retry _session . Retry processing for the specified POD(s).

search_conpl ete . Search for fully conmpleted /batch/rel records

search_detail . Search for specific /batch/rel records by date and status

search_l oad_error . Search for loading errors in /batch/rel

search_poid . Search for specific /batch/rel records by PO D

search_update_error : Search for update errors in /batch/rel

summary_report . Report on l|oading status grouped by day

zi p_detail . Search for specific /batch/rel records that are Zl P-nanaged by date
and zi p-status.

zip_file_rel oad . Reload a given Zip file fromthe configured zip directory - into /
batch/re

zip_file_search . Search for ZIP file data that has been witten to the file for
manual nodification.

zipfile wite . Wite agiven Zip file to the configured zip directory

zip_sumary report : Report on ZIP-loaded files grouped by status

hel p . This message

quit . Exit the application (g, exit are also allowed)

Found 15 commands. Pl ease choose one.

purge

The purge command is used to remove successfully completed objects from the temporary
tables in the BRM database. You can use this command periodically to remove obsolete data.
It is particularly important to do this if you are loading ZIP files into the database and the
delete_zip_after_load parameter is set to 0 in the ZIP processor section of the RE Manager
REM.properties file. (See "RE Manager ZIP Processor Configuration” for more information
about this parameter.) This data can use a significant amount of space in the database if it is
not cleaned out.

Syntax

purge YYYY- WM DD

Parameters

YYYY-MM-DD
All data up to and including this date is removed.

Results

The purge command deletes all data for successfully processed records with a modified time
earlier than or equal to the specified date.
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quit
The quit command exits the REL Manager utility.
Syntax
quit
Parameters
There are no parameters for this command.

Results

The REL Manager utility exits.

retry_session

The retry_session command enables you to retry failed POIDs. You cannot use this command
for POIDs that have completed successfully.

Syntax

retry session POD 1, POD 2,

Parameters

POID
The POID of a failed object in the Rated Event Manager tables in the BRM Database.

Results

The retry_session command moves the objects for the specified POIDs to the retry table so
that they can be retried. You can use the search_poid command to see the result of the retry.

search_complete

Use the search_complete command to provide information about successfully completed
objects for a specified day, month, or year.

Syntax

search_complete [YYYY[-MM-DD]]] [linmit]

Parameters

[YYYY[-MM[-DD]]]

Provide one of the following to specify the dates for which you want more information:
e Year

*  Year and month
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e Year, month, and day

If no date value is provided, information for all dates are returned. If you do not provide a date,
consider using the limit parameter to prevent a huge data set from being returned.

limit
Enter a number to limit the number of records returned.

Results

The requested information is provided, for example:

RELManager > search_conpl ete 2021-09-09 5

e o
o o oo
Fom e e e o +

| Poid | Md Time | I nput

Fi | ename | Status | State

Records | Start Tine | End Time | I's ZIP?|

e o
o o oo
Fom e e e o +

| 847818825 | 2021-09-09 09:05: 37 |

BRMCDR_GSM 2021- 09- 09T04: 02: 34Z_2021- 09- 09T04: 02: 39Z | 0 | COWPLETE

| 125 | 2021-09-09 09:05:37 | 2021-09-09 09:05:37 | NO |

| 847810436 | 2021-09-09 09: 05: 37

BRVMCDR GSM 2021- 09- 09T04: 02: 29Z_2021- 09- 09T04: 02: 34Z | 0 | COWPLETE
| 125 | 2021-09-09 09:05:36 | 2021-09-09 09:05:37 | NO |

| 847827236 | 2021-09-09 09:05: 38

BRVMCDR GSM 2021- 09- 09T04: 02: 39Z_2021- 09- 09T04: 02: 44Z | 0 | COWPLETE
| 125 | 2021-09-09 09:05:38 | 2021-09-09 09:05:38 | NO |

| 847852436 | 2021-09-09 09:05: 38

BRVMCDR GSM 2021- 09- 09T04: 02: 54Z_2021- 09- 09T04: 02: 59Z | 0 | COWPLETE
| 125 | 2021-09-09 09:05:38 | 2021-09-09 09:05:39 | NO |

| 847835636 | 2021-09-09 09:05: 38

BRVMCDR GSM 2021- 09- 09T04: 02: 44Z_2021- 09- 09T04: 02: 49Z | 0 | COWPLETE
| 125 | 2021-09-09 09:05:38 | 2021-09-09 09:05:38 | NO |

5 rows processed.

search_detail

Use the search_detail command to provide information about objects, optionally for specified
statuses and on a specified day, month, or year.
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Syntax

search_detail { YYYY[-MM-DD]] | all } [statusl status2 .]

Parameters

YYYY[-MM[-DD]]
Provide one of the following to specify the dates for which you want more information:

e Year
¢ Year and month

*  Year, month, and day

all
Use to indicate that you would like information from all dates.

status
Provide one or more status codes for the objects you would like to see. For a list of the
available statuses, see Table 10-13.

Results

The requested information is provided, for example:

RELManager > search_detail 2021-09-10 1

e oo
o e e e e e e e e e e e e e e e e mieee—aao- - oo
oo oo oo - +

| Poid | Md Tine | I'nput

Fi | ename | Status | State

Records | Start Tine | End Tine | I's ZIP?|

e oo

o e e e e e e e e e e e e e e e e mieee—aao- - oo
oo oo oo - +

| 847913365 | 2021-09-10 05:21:28 |

BRMCDR_GSM 2021- 09- 10T12: 21: 09Z_2021- 09- 10T12: 21: 14Z | 1| LOAD_ERROR

| 58 | 2021-09-10 05:21:25 | 2021-09-10 05:21:25 | YES |

| 847921617 | 2021-09-10 05:21:33 |

BRMCDR_GSM 2021-09- 10T12: 21: 14Z_2021- 09-10T12: 21: 19Z | 1 | LOAD_ERRCR
| 42 | 2021-09-10 05:21:30 | 2021-09-10 05:21:30 | YES |

2 rows processed.

Loading Rated Events
G54474-01 October 28, 2026

Copyright © 2017, 2026, Oracle and/or its affiliates. Page 6 of 14



ORACLE Chapter 13
REL Manager Commands

search load_error

Use the search_load_error command to provide information about objects processed with a
load error for a specified day, month, or year.

Syntax

search_load_error [ YYYY[-MM-DD]]] [limt]

Parameters

[YYYY[-MM[-DD]]]

Provide one of the following to specify the dates for which you want more information:
*  Year

*  Year and month

*  Year, month, and day

If no date value is provided, information for all dates are returned. If you do not provide a date,
consider using the limit parameter to prevent a huge data set from being returned.

limit
Enter a number to limit the number of records returned.

Results

The requested information is provided, for example:

RELManager > search_l oad_error 2021-09-17

e o e o a -
o e e e e e e e e e e e e e e e e e e e mamemeaan e m - o a e
e m - oo oo a s e m - +

| Poid | Md Time | I nput

Fi | ename | Status | State

Records | Start Tine | End Tine | I's ZIP?|

e o e o a -

o m e e e e e e e e e e e e e e e e e e e e e mammmaaaa e m - o a e
e m - oo oo a s e m - +

| 848185328 | 2021-09-17 03:50:08 |

BRMCDR_GSM 2021- 09- 17T10: 49: 49Z_2021- 09- 17T10: 49: 54Z | 1 | LOAD ERROR

| 134 | 2021-09-17 03:50:08 | 2021-09-17 03:50:08 | YES |

| 848193656 | 2021-09-17 03:50:09 |

BRMCDR_GSM 2021- 09- 17T10: 49: 54Z_2021-09- 17T10: 49: 59Z | 1 | LOAD ERRCR
| 375 | 2021-09-17 03:50:09 | 2021-09-17 03:50:09 | YES |

| 848202225 | 2021-09-17 03:50:14 |

BRMCDR _GSM 2021-09-17T10: 49: 59Z 2021-09-17T10: 50: 04Z | 1| LOAD ERROR

| 477 | 2021-09-17 03:50: 14 | 2021-09-17 03:50:14 | YES |

o oo

e m e e e e e e e e e e e e e e e e e e mmmeem e o oo
o o oo o +

| |

| |

| 986 | |

o oo
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3 rows processed.

search_poid
Use the search_poid command to provide information about objects with specified POIDs.

Syntax

search_poid poi d1 poid2 ...

Parameters

poid
Enter the POIDs for the objects you would like to see.

Results

The requested information is provided, for example:

RELManager > search_poi d 848025372 847818825

o oo
o m m e e e e e e e e e e e e e e e e memeeee—aao- - oo o
oo oo oo - +

| Poid | Md Tine | I'nput

Fi | ename | Status | State

Records | Start Tine | End Tine | I's ZIP?|

o oo

o m m e e e e e e e e e e e e e e e e memeeee—aao- - oo o
oo oo oo - +

| 848025372 | 2021-09-13 09: 45:11 |

BRMCDR_GSM 2021- 09- 13T04: 44: 54Z_2021- 09- 13T04: 44: 59Z | 1| LOAD_ERRCR

| 50 | 2021-09-13 09:45:11 | 2021-09-13 09:45:11 | YES |
| 847818825 | 2021-09-09 09: 05: 37 |

BRVCDR_GSM 2021- 09- 09T04: 02: 34Z_2021- 09- 09T04: 02: 39Z | 0 | COWPLETE

| 125 | 2021-09-09 09:05:37 | 2021-09-09 09:05:37 | NO |

oo oo
o o oo
oo oo oo o +

| |

| |

| 175 | |

oo oo
o o oo
oo oo oo o +

2 rows processed.

search_update_error

Use the search_update_error command to provide information about objects processed with
an update error for a specified day, month, or year.
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Syntax

search_update_error [YYYY[-M-DD]]] [limt]

Parameters

[YYYY[-MM[-DD]]]

Provide one of the following to specify the dates for which you want more information:
*  Year

*  Year and month

*  Year, month, and day

If no date value is provided, information for all dates are returned. If you do not provide a date,
consider using the limit parameter to prevent a huge data set from being returned.

limit
Enter a number to limit the number of records returned.

Results

The requested information is provided, for example:

RELManager > search_update_error

Fomm e e o a s
o m e e e e e e e e e e e e e e e e e e e m e e e maaa Fomm e m - o a e
e oo oo a - Fomm e m - +

| Poid | Md Tinme | I nput

Fi | ename | Status | State

Records | Start Tine | End Time | I's ZIP?|

Fomm e e o a s

o m e e e e e e e e e e e e e e e e e e e m e e e maaa Fomm e m - o a e
e oo oo a - Fomm e m - +

| 112498699 | 2022-06-10 08:29: 11 |

BRMCDR_GSM 2022- 06- 10T15: 28: 427_2022- 06- 10T15: 28: 527 | 2 | UPDATE_ERROR

| 10 | 2022-06-10 08:29:10 | 2022-06-10 08:29:10 | NO |

| 112523297 | 2022-06-10 08:32:21 |

BRVMCDR GSM 2022- 06- 10T15: 32: 02Z_2022- 06- 10T15: 32: 127 | 2 | UPDATE ERRCR
| 12 | 2022-06-10 08:32:21 | 2022-06-10 08:32:21 | NO |

2 rows processed.

summary_report

Use the summary_report command to provide summary information about objects processed
on a specified day, month, or year.
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Syntax

summary_report [ YYYY[-M -DD] ] ]

Parameters

[YYYY[-MM[-DD]]]
Provide one of the following to specify the dates for which you want more information:
*  Year

¢ Year and month

*  Year, month, and day

Results

The requested information is provided, for example:

RELManager > summary_report

L Fomee e o oo e +
| Day Processed | Status | State | Files | Events |
L Fomee e o oo e +
| 2021-09-09 | 0 | COWLETE | 8 | 1000 |
| 2021-09-09 | 1| LOAD_ERROR | 5| 6 |
| 2021-09-10 | 1| LOAD_ERROR | 3| 200 |
| 2021-09-13 | 0 | COWLETE | 8 | 71 |
| 2021-09-13 | 1| LOAD_ERROR | 2 | 99 |
| 2021-09-13 | 9 | CREATED | 1] 20 |
| 2021-09-16 | 0 | COWLETE | 16 | 172 |
| 2021-09-17 | 0 | COWLETE | 34 | 18194 |
| 2021-09-17 | 1| LOAD_ERROR | 3| 986 |
| 2021-09-17 | 1280 | PREUPDATI NG | 1] 290 |
L Fomee e o oo e +
| | | | 81 | 21038 |
L Fomee e o oo e +

Zip_detall

Use the zip_detail command to provide information about ZIP-file objects, optionally for
specified statuses and on a specified day, month, or year. The ZIP-file objects can be created
either because you are using the ZIP_DB mode or because you are using the DIRECT mode,
the original processing failed, and you have set next_mode for retry to ZIP_DB. See "ECE RE
Manager Plug-in Retry Configuration" for more information about retry configuration.

Syntax
zip_detail { YYYY[-MM-DD]] | all } [statusl status2 .]

Parameters

YYYY[-MM[-DD]]
Provide one of the following to specify the dates for which you want more information:
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e Year
*  Year and month

e Year, month, and day

all
Use to indicate that you would like information from all dates.

status
Provide one or more status codes for the objects you would like to see. For a list of the
available statuses, see "Troubleshooting ZIP File Processing".

Results

The requested information is provided, for example:

RELManager > zi p_detail 2021-09-13

oo oo
e m m e e e e e e e e e e e e e e e e e e e e e meemmeaaao B R oo
oo S oo TS S +

| Poid | Md Time | Input

Fi | ename | Status | State

Records | Zip Status | Zip State | Zip Size(M) | Extracted? |

oo oo

e m m e e e e e e e e e e e e e e e e e e e e e meemmeaaao B R oo
oo S oo TS S +

| 848000640 | 2021-09-13 09:29:39 |

BRMCDR_GSM 2021- 09- 13T04: 22: 49Z7_2021- 09- 13T04: 22: 54Z | 1 | LOAD ERROR

| 20 | 4 | DATA _ERROR | 0.010 | NO |

| 848025372 | 2021-09-13 09:45:11 |

BRMCDR_GSM 2021- 09- 13T04: 44: 547_2021- 09- 13T04: 44: 597 | 1 | LOAD ERROR

| 50 | 4 | DATA _ERROR | 0.015 | NO |

oo oo

e m m e e e e e e e e e e e e e e e e e e e e e meemmeaaao B R oo
oo S oo TS S +

| |

| | |

| 70 | 0.025 | |

oo oo

e m m e e e e e e e e e e e e e e e e e e e e e meemmeaaao B R oo
oo S oo TS S +

2 rows processed.

zip_file_reload

Use the zip_file_reload command to reload corrected data from the file system where REL
Manager is running and replace the equivalent session data in the Oracle Database for
reprocessing.

Syntax

zip_file_reload retry poidl poid2 ..
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Parameters

retry

Set to true to set the loaded data to READY state, so that it is automatically reprocessed. Set
to false to set the data to PROCESS_ERROR. In that case, you need to run retry_session
when you are ready to reprocess the data.

poid
Enter the POIDs for the objects you would like to reprocess.

Results

The corrected items are compressed and the resulting ZIP files are loaded into the BRM
database. The original directory names are appended with .reloaded_timestamp. This data is
now ready to be reprocessed using the retry session command. Once the data has been
successfully reprocessed in BRM, you may delete the data in the directory.

zip_file_search

Use the zip_file_search command to provide information about ZIP files that have been
extracted from the database for reprocessing using the zip_file_write command. You can
optionally retrieve data only for specified statuses and on a specified day, month, or year.
Syntax

zip_file_search [linit]

Parameters

limit
Use to limit the number of results returned.

Results

The requested information is provided, for example:

RELManager> zip file_search 3

e e
o Foee e oo
S . e Foee e +

| Poid | Md Time | I nput

Fi | ename | Status | State

Records | Start Tine | End Time | I's ZIP?|

e e
o Foee e oo
S . e Foee e +

| 847929853 | 2021-09-10 05:31:21 |

BRMCDR_GSM 2021- 09- 10T12: 31: 04Z_2021- 09- 10T12; 31: 09Z | 1 | LOAD ERRCR

| 100 | 2021-09-10 05:31:20 | 2021-09-10 05:31:20 | YES |

| 848000640 | 2021-09-13 09:29: 39 |

BRVMCDR GSM 2021- 09- 13T04: 22: 49Z_2021- 09- 13T04: 22: 547 | 1| LOAD_ERROR
| 20 | 2021-09-13 09:23:03 | 2021-09-13 09:23:03 | YES |

| 848025372 | 2021-09-13 09:45: 11 |

BRVCDR GSM 2021- 09- 13T04: 44: 54Z_2021- 09- 13T04: 44: 59Z | 1| LOAD_ERROR
| 50 | 2021-09-13 09:45:11 | 2021-09-13 09:45:11 | YES |
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3 rows processed.

zip_file_write

Use the zip_file_write command to extract the contents of ZIP files from the database and
expand them onto the local file system. You specify the POIDs of files that have not been
processed successfully. This enables you to edit the CDR data to correct any load errors. You
can then reload the data using the zip_file_reload command.

@® Note

You should use the zip_file_write command to write files only for POIDs that are in
the LOAD_ERROR (1) or CREATED (9) states. The system does not allow you to
reload files in any other state.

Syntax

zip_file_write poidl poid2 ...

Parameters

poid
Enter the POIDs for the objects you would like to extract.

Results

The entries for the specified POIDs are retrieved from the database, extracted from the ZIP
file, and written to the file system. The command also indicates the location of the extracted
files. The directory that contains the extracted files is set using the zip_directory parameter in
the RELM.properties file. See "General REL Manager Configuration" for more information
about this parameter. If the directory for a particular POID already exists, the command fails.
This prevents overwriting data that may already have been edited.

Zip_summary_report

Use the zip_summary_report command to provide summary information about ZIP-file-based
objects processed on a specified day, month, or year.

Syntax

zip_summary_report [ YYYY[-MM-DD]] [limt]
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Parameters

[YYYY[-MM[-DD]]]

Provide one of the following to specify the dates for which you want more information:
*  Year

e Year and month

e Year, month, and day

If no date value is provided, information for all dates are returned. If you do not provide a date,
consider using the limit parameter to prevent a huge data set from being returned.

limit
Enter a number to limit the number of records returned.

Results

The requested information is provided, for example:

RELManager > zi p_sumary_report 2021-09-09

e R oo oo S o
o +
| Day Processed | Status | State | Load State Files | Event s
| Si ze(M) |
e R oo oo S o
o +
| 2021-09-09 | 4 | DATA_ERROR | LOAD _ERRCR | 1| 1
| 0. 006 |
| 2021-09-09 | 5 | PROCESS_ERROR | LOAD _ERRCR | 2 | 3
| 0.012 |
e R oo oo S o
o +
| | 3| 4
| 0.018 |
e R oo oo S o
o +

2 rows processed.
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