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Conventions

Conventions

The following text conventions are used in this document:

Convention Meaning

boldface Boldface type indicates graphical user interface elements associated with
an action, or terms defined in text or the glossary.

italic Italic type indicates book titles, emphasis, or placeholder variables for
which you supply particular values.

monospace Monospace type indicates commands within a paragraph, URLs, code in
examples, text that appears on the screen, or text that you enter.
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Introduction

Generic IVR Adapter

Chapter1
Generic IVR Adapter

This chapter includes the following topics:

Introduction

Supported Application Data Flows
Interaction Diagram

Data Flow Details

Adapter Installation

Software Configuration

SRS Rules Configuration
Database Schema

Terminology

This chapter is an administration guide for the Oracle Utilities Network Management
System Generic Interactive Voice Response (IVR) System Adapter. This chapter describes
the processes required to install and configure the adapter to run with various IVR
applications. This adapter has the following attributes:

It is one of the adapters and tools that Oracle offers for integration with other product
suites. It is a Unix application that generally executes on the Oracle Utilities Network
Management System services server and is monitored through SMService.

It has the ability to accept trouble calls from an external application and provide that
external application with updates about existing outages.

It can submit callback requests to an external application and receive callback
responses from the external application.

It can communicate with several external applications, such as Interactive Voice
Response (IVR) systems, Customer Information System (CIS) and Callback applications.
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Supported Application Data Flows

Supported Application Data Flows

IVR Data Flows with Oracle Utilities Network Management System

The following are the Data Flows between an IVR system and Oracle Utilities Network
Management System using the Generic IVR Adapter

+  Creation of trouble calls from the IVR system to Oracle Utilities Network Management
System

+  Callback request information from Oracle Utilities Network Management System to the
IVR system

«  Callback response information from the IVR system to Oracle Utilities Network
Management System

CIS Data Flows with Oracle Utilities Network Management System

The following are the Data Flows between a CIS and Oracle Utilities Network Management
System using the Generic IVR Adapter

«  Creation of trouble calls from the CIS application to Oracle Utilities Network
Management System

Callbacks Application Data Flows with Oracle Utilities Network Management
System

The following are the Data Flows between a Callback application and Oracle Utilities
Network Management System using the Generic IVR Adapter

+  Callback request information from Oracle Utilities Network Management System to the
Callback application

«  Callback response information from Callback application to Oracle Utilities Network
Management System
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Data Flow Details

Interaction Diagram

~

Below is a diagram of the interaction between Oracle Utilities Network Management
System and various external applications via the Generic IVR Adapter.

zeneric VR

Applications'

Gatewsay Generic VR
Tahles and Adapter
Stored

Procedures

The

MMS.

Datahase containe  stored
procedures, provided by the Generic YR
Gateweay, that could be used by external
applications to communicate swith Cracle

1513 Messaging bus

Cracle BWS Job
Management

Oracle N5 i
Service

Database

Note: In this document, it is assumed that the Generic IVR Adapter's
tables and stored procedures would reside in the database used by Oracle
Utilities Network Management System.

Data Flow Details

Overview

Trouble Calls

Generic IVR Adapter

This section discusses in detail the data flows that are relevant to the Generic IVR Adapter.
The data flows generally involve bilateral database tables that are populated or polled by
the adapter or stored procedures that access internal NMS tables directly. The adapter data
flows are turned on through command line switches, but the actual data transfer may be
affected through the use of stored procedures.

New trouble calls need to be sent to Oracle Utilities Network Management System to apply
the outage analysis algorithm to predict the outage device. The Generic IVR Adapter
provides the submit_call stored procedure to pass trouble call information from the
external application to Oracle Utilities Network Management System.

There are two PL/SQL packages available for interacting with the Generic IVR Adapter.
Package pk_ivr_interface allows a full range of functionality provided by the adapter to be
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used. Package pk_ccb, which supports integration of NMS to Customer Information System
(CIS), provides procedure for submitting trouble calls through Generic IVR Adapter.

Data Flow Characteristics

The following are characteristics of the Trouble Calls Data Flow

Characteristics Value

Table TROUBLE_CALLS. For schema information, see
TROUBLE_CALLS Table Schema on page 1-27.

Stored Procedures pk_ivr_interface.pr_trouble_calls and
pk_ccb.submit_call
For stored procedure parameter information, see
pk_ccb.submit_call on page 1-39 and
pr_trouble_calls on page 1-51.

Direction external application to Oracle Utilities Network
Management System

Generic IVR Adapter Data Retrieval Periodic (configurable)
Frequency to Oracle Utilities Network
Management System

Data Flow Steps

1. Theexternal application invokes the submit_call stored procedure to submit a trouble
call.

2. Thesubmit_call stored procedure inserts the trouble call in the TROUBLE_CALLS table.
Upon insertion, the TROUBLE_CALLS.CALL_STATUS field will be set to 'N' signifying a
new trouble call.

3. The Generic IVR Adapter polls a configurable number of new records from the
TROUBLE_CALLS table within a configurable poll period. The
TROUBLE_CALLS.CALL_STATUS field is updated to 'l' (in progress) signifying that the
trouble callis in the process of being submitted to the NMS Job Management Service
(JMService).

4. Once processed, the retrieved records are submitted to NMS' JMService so the outage
analysis algorithms could be used for the submitted trouble calls. The
TROUBLE_CALLS.CALL_STATUS field is updated to 'C' (complete) signifying the trouble
call has been successfully submitted from the external application to NMS.

Below is a summary of the information required to submit a trouble call via the
pk_ccb.submit_call stored procedure.

If no numeric trouble code is provided, the default trouble code, which is generally a 1
followed by however many zeros are necessary to satisfy the project defined trouble code,
will be used. The length of the trouble code is defined by the number of distinct
"group_order" entries in the srs_trouble_codes table.

Note that the pr_trouble_calls stored procedure is also provided to accomplish essentially
the same goal - inserting a trouble call record into the trouble_calls table.

The pk_ccb.submit_call stored procedure is used to submit:

«  Trouble calls for a particular customer (known premise/service point). This includes
entering the meeting time for job site appointments when there needs to be a planned
outage to perform non-utility work at a location, such as tree removal near a power
line or house painting.
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«  Fuzzycalls'

When a fuzzy call is created at least one of the following call identifiers must be
provided:

+ Thecaller'sname
« Thecaller's phone number
« Thecaller'sID (i.e., 911 reference ID provided by the caller (911)).
« Location must also be provided. A Location can be:
« astreetintersection (provide two street names) or
+ astreet segment (provide a block number and a street name)

« City and State are optional

Callback Requests

A customer may request that he/she be called back as soon as the outage that he/she
reported has been restored. The Generic IVR Adapter provides the stored procedure
pr_trouble_callback_requests to be used by an external application that is managing the
callback process. This procedure returns a list of calls where the customer has requested a
callback.

Data Flow Characteristics

The following are characteristics for the Callback Request Data Flow:

Characteristics Value

Table TROUBLE_CALLBACKS. For schema information, see
TROUBLE_CALLBACKS Table Schema on page 1-35.

Stored Procedure pr_trouble_callback_requests. For stored procedure
parameter information, see
pr_trouble_callback_requests on page 1-54

Direction Oracle Utilities Network Management System to
external application

Generic IVR Adapter Data Retrieval Periodic (configurable)
Frequency from Oracle Utilities Network
Management System

Data Flow Steps

1. When an outage with a corresponding callback request is restored, Oracle Utilities
Network Management System builds a callback list.

2. From the list, callback requests could be assigned to callback agents or to the external
application, either in a manual (using Oracle Utilities Network Management System
Web Callbacks) or an automated manner (via SRS rules).

3. The Generic IVR Adapter retrieves all callback requests assigned to the external
application and inserts the callback requests to the TROUBLE_CALLBACKS table. The
PROCESS_STATUS field of the callback request in the table would be set to 'N'
signifying that the callback request is new. The CALLBACK_DONE field of the callback
request in the table would be set to 'N' signifying that the callback has not yet been
done.
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4. The Generic IVR Adapter provides the pr_trouble_callback_requests stored procedure,
which picks new callback requests from the TROUBLE_CALLBACKS table.

5. Theexternal application could use the pr_trouble_callback_requests stored procedure
to pick new callback requests. Callback requests that were picked are marked with a
PROCESS_STATUS field equal to 'l' (callback response in progress) on the
TROUBLE_CALLBACKS table.

Callback Request Notes

Callback Responses

Once an outage event or a non-outage event is restored, callbacks are generated if the call
is marked for a callback. All events have a restoration, either explicit or implicit, so any
event can generate a callback. Also, in the event that the customer called multiple times,
the customer will receive multiple callbacks if he requested a callback on each call.
JMService gathers every call associated with an event, without filtering duplicate callers.
Every call that is marked for callback will receive a callback.

The external application calls the customer to confirm if power has been restored or not.
The result of this call is passed from the external application to Oracle Utilities Network
Management System via the pr_trouble_callback_responses stored procedure.

Data Flow Characteristics

Data Flow Steps

1-6

The following are characteristics of the Callback Responses Data Flow:

Characteristics Value

Table TROUBLE_CALLBACKS. For schema information, see
TROUBLE_CALLBACKS Table Schema on page 1-35.

Stored Procedure pr_trouble_callback_responses. For stored procedure
parameter information, see
pr_trouble_callback_requests on page 1-54.

Direction external application to Oracle Utilities Network
Management System
Generic IVR Adapter Data Update Periodic (configurable)

Frequency to Oracle Utilities
Network Management System

1. The external application calls the customer to confirm if power has been restored. The
result of this call is passed back to Oracle Utilities Network Management System via the
pr_trouble_callback_responses stored procedure.

2. The stored procedure uses the incident number and premise ID combination (or the
external ID and premise ID combination if the first combination is not provided) to
identify a callback record in the TROUBLE_CALLBACKS table that would be receiving a
response.

3. The stored procedure updates the identified callback in the TROUBLE_CALLBACKS
table by updating the following fields:

+  The callback's CALLBACK_DONE field to 'Y' signifying that the callback was
already done.
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o Thecallback's CALLBACK_TIME field. CALLBACK_TIME field defaults to the
system date if no value was provided.

« The callback's CALLBACK_STATUS field with the appropriate callback
response code.

4. The Oracle Utilities Network Management System Generic IVR Adapter queries the
TROUBLE_CALLBACKS table for new callback responses received and sends this
information to Oracle Utilities Network Management System.

5. In Oracle Utilities Network Management System, the callback could get completed or
cancelled or a new event (with the original call information) will be created, depending
on the callback response.

Callback Response Notes

When a callback is made and no response from customer is received, a callback time will
still be recorded. Any callback time that is submitted with a status is propagated, even if the
status is no reply from the customer. It is understood in this case to be the last attempted
callback. Also, when a nested outage is found, the new call and event are backdated to the
original outage time.

Note: NMS does not track callback history.

Adapter Installation

This section describes how to install the Oracle Utilities Network Management System
Generic IVR Adapter.

Ensure that the Generic IVR Adapter is installed.
+  Verify that the following files are found in their respective folders
«  SNMS_BASE/lib/liblIVRAdapter.so
«  SNMS_BASE/bin/IVRAdapter
«  SNMS_BASE/bin/nms-ivr-gateway
«  SNMS_SQL_FILES/nms_retain_ivr_interface.sql
«  SNMS_SQL_FILES/nms_ivr_interface_head.sql
«  SNMS_BASE/nms_ivr_interface_body.plb
«  SNMS_BASE/bin/troubleCallCreate
«  SNMS_BASE/bin/ivrCallPerPoll
«  SNMS_BASE/bin/ivrPollPeriod

Set Up the Generic IVR Adapter System Variables

Include the following variables in the system variables definition:

Variable Value
IVR_RDBMS_HOST same as SRDBMS_HOST defined in the system
IVR_ORACLE_SID same as SORACLE_SID defined in the system

Generic IVR Adapter 1-7
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Note that thisis set up in the . nmsrc file located in the SNMS_HOME (and configured by
running nms-env-config). After the set up of the system variables, make sure that the
.nmsrcisrerunora new terminal is opened. The above set up assumes that the database
where the Generic IVR Adapter tables and stored procedures would reside would be the
same database used by the Oracle Utilities Network Management System environment.

Note also that the IVR RDBMS can be set up to be a completely separate RDBMS from the
production RDBMS instance (hence these environment variables). This option may be
considered if a project wants to maintain separation between the call taking process and
the call processing process. With a separate RDBMS instance trouble calls can still be
captured even if the production NMS RDBMS instance is down - for example. This is
considered an advanced form of configuration and generally requires certain tables be
replicated between the two RDBMS instances to guarantee calls can still be properly
captured when the NMS RDBMS is down. Please consult Oracle support or your project
engineer for more information if this type of configuration is desired.

Configure Adapter to run as NMS System Service

Configure the Generic IVR Adapter to run as an Oracle Utilities Network Management
System service by updating the SNMS_HOME /etc/system. dat file to include the
Generic IVR Adapter as a system service. There are three main sections where this service
needs to be defined: the service, program, and instance sections. See the $NMS_BASE /
templates/system.dat.template file forexamples of how to configure the Generic
IVR Adapter. Search for IVRAdapter in the file and copy those linesto $NMS_HOME /etc/
system.dat file. Make sure all lines are uncommented so that they are active. You must
restart the system services in order for the Generic IVR Adapter to be properly monitored by
SMService. See the following section for details on command line options for the Generic
IVR Adapter.

IVRAdapter Command Line Options

1-8

The section below lists the possible command line options for the Generic IVR Adapter. This
section also introduces a tool that randomly creates trouble calls, along with its command
line options. Performance tuning and high-level diagnostic messages that could be used on
the Generic IVR Adapter will be discussed in this section as well.

The Generic IVR Adapter provides various command line options that enables Data Flows
and configures Data Flow behavior. The following enumerates the command line options of
the Generic IVR Adapter.

IVRAdapter -help

-troublecall
-omschreq
-omscbresp
-cleantable
-debug [0-2]
-callperpoll NUMBERCALLS
-pollperiod SECONDS
-docustquery
-cbreqginterval SECONDS
—-cbrespinterval SECONDS
-cleaninterval HOURS
-keepdbinfo DAYS
-cbagent AGENTNAME

[ -cbAny | -cblLast ]

This section groups the Generic IVR Adapter command line options under the context of the
Data Flow or Data Flows it is associated to.
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Generic IVR Adapter Generic Command Line Options

The following are the Generic IVR Adapter command line options that are independent
from any Data Flow:

Option Usage Description
help IVRAdapter -help Displays the available command line
options
debug IVRAdapter -debug LEVEL Runs gateway in debug mode. Associated
(where LEVEL is 0, 1 or 2) number represents the debug level range
from 0 to 2.

Generic IVR Adapter 1-9
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Trouble Call Data Flow Command Line Options

The following are the Generic IVR Adapter command line options that are related to the
Trouble Calls Data Flow. For more information, see Trouble Calls on page 1-3.

. - Depends
Option Usage Description Onp Default Value
troublecall IVRAdapter -troublecall Enables the Trouble Calls Data Flow.
Note: This option must be enabled
for CC&B - NMS integration.
callperpoll IVRAdapter -callperpoll Specifies the number of calls troublecall 100 calls per poll
NUMBERCALLS processed in the TROUBLE_CALLS of information
(where NUMBERCALLS table per poll of information.
is an integer)
pollperiod IVRAdapter -pollperiod Specifies the interval (in seconds) troublecall a6 second
SECONDS between two successive polls or interval between
(where SECONDS is an queries from the TROUBLE_CALLS two successive
integer) table polls
docustquery IVRAdapter - If this option is selected, not all troublecall
docustquery fields in the TROUBLE_CALLS table

are directly fed to JMService.
Instead, some of the fields would
come from the CES_CUSTOMERS
table.

Note: This option should not be
used in combination with the CC&B -
NMS integration.

Callback Requests Data Flow Command Line Options

The following are the Generic IVR Adapter command line options that are related to the
Callback Requests Data Flow. For more information, see Callback Requests on page 1-5.

. i Depends
Option Usage Description Onp Default Value
omschreq IVRAdapter -omscbreq Enables the Callback Requests
Data Flow

cbreginterval IVRAdapter - Specifies the interval (in seconds) omscbreq a5second
cbreginterval SECONDS between two successive polls from interval between
(where SECONDS is an the list of callback requests two successive
integer) polls.

cbAny IVRAdapter -cbAny Callback is submitted to IVR if omscbreq

requested by the customer during
any call.

1-10
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cbLast IVRAdapter -cbLast Callback is submitted to IVR if omscbreq
requested by the customer during
the last call.

Callback Responses Data Flow Command Line Options

The following are the Generic IVR Adapter command line options that are related to the
Callback Responses Data Flow. For more information, see Callback Responses on page 1-6.

. A Depends
Option Usage Description Onp Default Value
omscbresp IVRAdapter -omscbresp ~ Enables the Callback Responses
Data Flow

cbrespinterval  IVRAdapter - Specifies the interval (in seconds) omscbresp  a5second
cbrespinterval between two successive polls from interval between
SECONDS the TROUBLE_CALLBACKS table for two successive
Avhere SECONDS is an received callback responses polls.
integer)

Command Line Options Used by Multiple Data Flows

The following are the Generic IVR Adapter command line options that are related to
multiple Data Flows. On the 'Depends On' section, the term 'any option that enables a Data
Flow' would pertain to either one of the following command line options: 'troublecall’,
'omscbreq' and 'omscbresp'.

Option Usage Description g:pends Default Value
cleantable IVRAdapter -cleantable  Could be used for any of the five any option
Data Flows. that
A flag that allows the Generic IVR enablesa
Adapter to remove some Data Flow
completed records from its tables.
cleaninterval IVRAdapter - Could be used for any of the five Cleantable 1 hour between
cleaninterval HOURS Data Flows. and any to successive
(where HOURS is an Specifies the interval (in HOURS) optionthat  delete attempts
integer) between two successive attempts enablesa
to delete old (i.e., completed) Data Flow

records from the Oracle Utilities
Network Management System
Generic IVR Adapter tables.
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Option Usage Description g:pends Default Value
keepdbinfo IVRAdapter - Could be used for any of the five Cleantable 3 days
keepdbinfo DAYS Data Flows. and any
Avhere DAYS is an Completed records on the Generic option that
integer) IVR Adapter tables older than the enables a
specified number of days will be Data Flow
deleted. Certain criteria apply on
which records of the Oracle
Utilities Network Management
System Generic IVR Adapter tables
are removed and how the records
are aged.
cbagent IVRAdapter -cbagent Could be used for the Callback omscbreq IVR
AGENTNAME fwvhere Requests and Callback Responses or
AGENTNAME isa Data Flows. omscbresp
string) The agent name that the Generic

IVR Adapter uses in retrieving calls
from the callback list. Valid agent
names are located in CES_USER
and ENV_ACCESS tables. The agent
name used should be an external
agent, as indicated in the
CES_USER table.

For the keepdbinfo command line options, a record that starts aging on a given day, say
9:00 p.m. would be considered one day old at 9:00 p.m. the next day (and not 12:00 a.m.,
which is just 3 hours from the time the record started aging).

troubleCallCreate Tool Command Line Options

Random trouble calls could be created and passed to the Generic IVR Adapter using the
troubleCallCreate tool. The troubleCallCreate tool inserts entries to the TROUBLE_CALLS
table. From here, the Generic IVR Adapter (through the Trouble Calls Data Flow) could fetch
the new records from this table and pass this information to Oracle Utilities Network
Management System, so Oracle Utilities Network Management System could apply the
outage analysis algorithm to predict the outage device.

Note: It isimportant for the Generic IVR Adapter System Variables to be
set up to run the troubleCallCreate tool. For more information, see Set Up
the Generic IVR Adapter System Variables on page 1-7.

The following are the command line options for the troubleCallCreate tool:

Option Usage Description Default Value
help troubleCallCreate -help Displays the available command line
options
debug troubleCallCreate -debug Runs this tool in debug mode, defaulting  Defaults to debug
the debug level to 2. level 2
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Option Usage Description Default Value
totalcalls troubleCallCreate -totalcalls ~ Specifies the number of trouble calls to

NUMBEROFCALLS be created

(where NUMBEROFCALLS is

an integer)
troublecall troubleCallCreate - Creates one trouble call

troublecall

troubleCallCreate tool on testing Trouble Calls Data Flow

As the troubleCallCreate tool randomly creates trouble calls, this tool could be used to test
the Trouble Calls Data Flow. For more information about this Data Flow, see Trouble Calls
on page 1-3.

The troubleCallCreate tool uses the CES_CUSTOMERS table to retrieve some customer
information that would be used as entries in the TROUBLE_CALLS table. The tool always
begins querying the CES_CUSTOMERS table starting from the first row, each time it is
invoked.

When multiple trouble calls would be created (using the 'totalcalls' command line option),
the troubleCallCreate tool would place a different permutation of trouble code bits for each
trouble call in the TROUBLE_CALLS table.

After running the troubleCallCreate tool, the results could be verified using the following
database tables: '

+ TheTR OUBLE_CALLS tableis populated with a new trouble call record (or with a
certain number of trouble calls, assuming that the 'totalcalls' command line option
was used).

+  Asthe Generic IVR Adapter runs (using the Trouble Calls Data Flow), the INCIDENTS
table is populated with new records.

Note: The number of new records in the INCIDENTS table is less than or
equal to the total number of new trouble calls in the TROUBLE_CALLS
table, as Oracle Utilities Network Management System outage analysis
algorithms allow grouping of calls based on various criteria.

troubleCallCreate tool on testing Callback Requests Data Flow

Generic IVR Adapter

The Callback Requests Data Flow could be tested as well using the troubleCallCreate tool,
since all trouble calls generated by such tool requires callback. For more information about
this Data Flow, see Data Flow Details on page 1-3.

+  Foragenerated trouble call, if part of the trouble code is described to be 'Power On',
no record in the TROUBLE_CALLBACKS table will be generated even if the event is
restored.
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Load the Generic IVR Adapter Database Tables and Stored Procedures

1-14

The nms-ivr-gateway scriptis responsible for loading various SQL files responsible
for creating the Generic IVR Adapter tables and stored procedures. The
nms-1ivr-gateway script could call some or all of the following scripts depending on
how it was invoked:

+ nms_retain_ivr_interface.sql:responsible for dropping and recreating
the Generic IVR Adapter tables.

« nms_ivr_interface_head.sql:responsible for loading the Generic IVR
Adapter stored procedure head.

« nms_ivr_interface_body.plb: responsible for loading the Generic IVR Adapter
stored procedure body.

To create the Generic IVR Adapter tables and stored procedure, run the following
command:

nms-ivr-gateway -offline
Note: The command above recreates the Generic IVR Adapter table by

dropping and creating it, therefore wiping out the contents of the Generic
IVR Adapter tables.

To create the Generic IVR Adapter stored procedure without dropping and recreating
the Generic IVR Adapter tables, run the following command:

nms-ivr-gateway
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Software Configuration

Overview

This section is intended to help the user configure the Generic IVR Adapter that was
installed on the previous section. This includes the default configuration used, and the
modifications to the base configurations that need to be done in order to customize the
adapter's behavior. The adapter needs to be restarted for configuration changes to take
effect.

This section will discuss how to map pieces of trouble call information sent by the external
application to specific database fields within Oracle Utilities Network Management System
via the Trouble Call Mapping Properties Configuration file. Moreover, this section will
discuss various SRS rules that could be used for the Generic IVR Adapter.

Trouble Call Mapping Configuration

The fields of the Generic IVR Adapter's TROUBLE_CALLS table could be mapped with the
fields of Oracle Utilities Network Management System' INCIDENTS and JOBS table. This is
done through column matching of TROUBLE_CALLS fields with JMS Input String (JMS.h),
which is the standard product column and user-defined configuration through SRS_RULES.

For more information about the Generic IVR Adapter's TROUBLE_CALLS table, see
TROUBLE_CALLS Table Schema on page 1-27.

Mapping to the Base Fields in Oracle Utilities Network Management System Tables

The following table explains how the base fields of the INCIDENTS and the JOBS tables of
Oracle Utilities Network Management System are mapped with the fields of the
TROUBLE_CALLS table of the Generic IVR Adapter.

Below is a description of each column

+  The JMS Input String (first column) is the standard product column found in JMS.h,
which is used to create calls with the JMS::sendJMSinput() API, within the Oracle
Utilities Network Management System.

«  The 'Description' column (second column) describes the content of the field.

+  The 'Mapping to Oracle Utilities Network Management System Tables' column (third
column) identifies to what fields of the INCIDENTS table or the JOBS table a given JMS
Input String is tied up to. In this column, INC.<database field name> indicates that the
field name is part of the INCIDENTS table; JOBS.<database field name> indicates that
the field name is part of the JOBS table.

+  The 'Mapping to TROUBLE_CALLS table' column (fourth column) identifies the
TROUBLE_CALLS table column the JMS Input String is currently mapped to.

. N . Mapping to
JMS Input String Description Mapping to System Tables TROUBLE_CALLS table
ADDR_BUILDING Customer building address. The INC.ADDR_BUILDING ADDR_BUILDING

building number portion of the
street address of the customer.

ADDR_CITY

Customer city. The city or city/ INC.ADDR_CITY ADDR_CITY
state portion of the address of
the customer.

Generic IVR Adapter
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i ipti : Mapping to
JMS Input String Description Mapping to System Tables TROUBLE CALLS table
ADDR_CROSS_ Intersection cross street name. INC.ADDR_CROSS_STREET ADDR_CROSS_
STREET Name of the second cross street STREET

should be in ADDR_STREET
field.

ADDR_STREET

Customer street address. The
full street address of the
customer.

INC.ADDRESS
JOBS.ADDR_STREET

ADDR_STREET

ALTERNATE_PHONE

Alternative contact number.
Alternate phone number for
contacting the customer.

INC.ALTERNATE_PHONE

ALTERNATE_PHONE

APPT_RANGE Appointment Range. INC.APPT_RANGE APPT_RANGE
APPT_TIME Time of appointment. INC.APPT_TIME APPT_TIME
APPT_TYPE Type of appointment. INC.APPT_TYPE APPT_TYPE
CALL_TIME Input time of call. Theinputtime  INC.INPUT_TIME CALL_TIME
of the incident. If not provided,
the current time will be used.
CALL_TYPE Type of call. INCTYPE CALL_TYPE

CALLBACK_LATE

Callback late indicator.
Indicates that it is OK to call
back the customer beyond a
defined 'late' time. This
information is only stored in
Oracle Utilities Network
Management System. No other
action is taken by Oracle Utilities
Network Management System.

INC.CALLBACK_LATE

CALLBACK_LATE

CALLBACK_REQUEST

Indicates either a callback is
requested or not.

INC.CALLBACK_REQUEST

CALLBACK_REQUEST

CALLBACK_TIME

Time callback requested. Time
for which callback or a follow-up
call was requested.

INC.CALLBACK_TIME

CALLBACK_TIME

CHECK_CUTOFF

Check cutoff customer indicator.
If set to Y, check if the customer
is disconnected, using the
CES_DISCONNECTS table. If the
customer is disconnected, the
call will not be saved, an error
will be returned and the
VERIFY_DISCONNECTS table will
be populated.

CHECK_CUTOFF

CID_ALIAS Not used. CID_ALIAS
CLUE Indicates if callis clue if setto V. INC.CLUE CLUE
COMBINE_PRI Total priority of call. COMBINE_PRI
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. . e . Mapping to
JMS Input String Description Mapping to System Tables TROUBLE_CALLS table
COMMENT Call-taker Comments. INC.OP_COMMENT CALL_COMMENT

Comments provided by the
customer or call-taker about the
incident.

CUST_CALL_CANCEL

Call cancel indicator.

INC.CALL_CANCEL

CUST_CALL_CANCEL

CUST_CRITICAL

Critical customer indicator. This
is added to the critical C count of
the outage.

INC.CRITICAL_CUST

CUST_CRITICAL

CUST_DEVICE_ALIAS

The name of the device to which
the customer is connected. This
must be the alias of the device
handle provided with
CUST_DEVICE_CLS and
CUST_DEVICE_IDX. If not
provided, the service will query
ODService to get this
information, incurring a
performance penalty in call
processing.

INC.OBJECT

CUST_DEVICE_ALIAS

CUST_DEVICE_CLS

Customer device class. The class
part of the handle for the device
to which the customeris
connected. If CUST_ID is
provided, but the device is not,
JMService will look up the
customer device in the
CES_CUSTOMERS table. If the
provided device is a supply
node, it will be putin
SUPPLY_CLS & SUPPLY_IDX and
the first stage device will be put
in H_CLS & H_IDX.

INC.H_CLS

CUST_DEVICE_CLS

CUST_DEVICE_IDX

Customer device index. The
index part of the handle for the
device to which the customer is
connected. See
CUST_DEVICE_CLS above.

INC.H_IDX

CUST_DEVICE_IDX

CUST_DEVICE_NCG

NCG of customer device.

INC.NCG

CUST_DEVICE_NCG

CUST_DEVICE_
PARTITION

Partition of customer device.

INC.PARTITION

CUST_DEVICE_PARTITION

CUST_FIRST_NAME

Customer first name. The first
name of the customer. If
CUST_FIRST_NAME and
CUST_LAST_NAME are both
provided, they will be appended
together with a space. The
concatenated customer first and
last name (with a space in the
middle) may not be larger than
75 characters. This may be used
forthe full name of the customer
if CUST_LAST_NAME is omitted.

INC.CUSTOMER_NAME
JOBS.CUSTOMER_NAME

CUST_FIRST_NAME

Generic IVR Adapter
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. . e . Mapping to
JMS Input String Description Mapping to System Tables TROUBLE_CALLS table
CUST_ID Unique identifier of a customer INC.CID CUST_ID

record in NMS. See
CUST_DEVICE_CLS above.

CUST_INTERSECT_
CLS

Intersecting device class.

CUST_INTERSECT_
CLS

CUST_INTERSECT_
IDX

Intersecting device index.

CUST_INTERSECT_
IDX

CUST_INTERSECT _
NCG

Intersecting NCG.

CUST_INTERSECT_
NCG

CUST_INTR_X

Intersecting X coordinate. X

coordinate used for intersection

grouping. See
streetXsectionOffset SRS Rule
for more information.

CUST_INTR_X

CUST_INTR_Y

Intersecting Y coordinate. Y

coordinate used for intersection

grouping. See
streetXsectionOffset SRS Rule
for more information.

CUST_INTR_Y

CUST_KEY

Customer account number.

INC.ACCOUNT_NUM

CUST_KEY

CUST_LAST_NAME

The last name of the customer.
See CUST_FIRST_NAME above.

INC.CUSTOMER_NAME
JOBS.CUSTOMER_NAME

CUST_LAST_NAME

CUST_LIFE_SUPPORT

Life support customer. If set to
'Y, indicates a life support
customer. This is added to the
critical K count of the outage.

INC.LIFE_SUPPORT

CUST_LIFE_SUPPORT

CUST_ORDER_NUM

Customer order number. Not
used in the Oracle Utilities
Network Management System.

INC.ORDER_NUMBER

CUST_ORDER_NUM

CUST_PHONE

Customer phone number. The
non-area code portion of the

customer phone number. If both

CUST_PHONE and
CUST_PHONE_AREA are

provided, they will be appended

according to the
customerPhoneParentheses
SRS rule. The concatenated
customer phone number and
area (including parentheses)
may not be larger than 32
characters. This field may be

used for the full customer phone

number if CUST_PHONE_AREA
is omitted. See
customerPhoneParentheses
SRS Rule for more information.

INC.CUSTOMER_PHONE
JOBS.CUSTOMER_PHONE

CUST_PHONE

1-18
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JMS Input String

Description

Mapping to System Tables

Mapping to
TROUBLE_CALLS table

CUST_PHONE_AREA

Customer phone area code. The
area code portion of the
customer phone number. See
CUST_PHONE above.

INC.CUSTOMER_PHONE
JOBS.CUSTOMER_PHONE

CUST_PHOHE_AREA

CUST_PHONE_
UPDATE

Whether to update customer
phone. If set to Y, the customer
phone number will be updated
in the
CUSTOMER_PHONE_OVERRIDE
table.

CUST_PHONE_
UPDATE

CUST_PRIORITY

Customer priority. This string is
used to determine the critical
customer type and priority of
the customer.

INC.CUSTOMER_TYPE

CUST_PRIORITY

CUST_STATUS

Condition status of call.

CUST_STATUS

CUST_TROUBLE_
CODE

Customer complaint. The
customer complaint (trouble
code). This is a required field
and must correspond with
values in the
SRS_TROUBLE_CODES table.

INC.COMPLAINT

CUST_TROUBLE_
CODE

CUST_TROUBLE_

Customer trouble queue.

INCTROUBLE_QUEUE

CUST_TROUBLE_

QUEUE JOBS.TROUBLE_QUEUE QUEUE
DRV_INST Driving instructions. INC.DRV_INSTR1 DRV_INST
EXTERNAL_ID Unique call identifier. The INC.EXTERNAL_ID EXTERNAL_ID

unique identifier for the
incident.

JOBS.EXTERNAL_ID

FUZZY_NCG_CLS

Fuzzy control zone class.

FUZZY_NCG_CLS

FUZZY_NCG_IDX

Fuzzy control zone index.

FUZZY_NCG_IDX

GENERAL_AREA

General Area. Not Used in the
Oracle Utilities Network
Management System.

INC.GENERAL_AREA

GENERAL_AREA

GROUP_BY_NAME

Fuzzy control zone name.

GROUP_BY_NAME

GROUPABLE

If set to Y, the callis groupable.

INC.GROUPABLE

GROUPABLE

MEET_TIME

Time of customer meet. If
provided, meet created will be a
future meet for the given time.
Otherwise, if a meet is created it
will be a critical meet.
MEET_TYPE must be provided to
Create a meet.

INC.MEET_TIME

MEET_TIME

Generic IVR Adapter
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JMS Input String

Description

Mapping to System Tables

Mapping to
TROUBLE_CALLS table

MEET_TYPE

Customer meet type. If setto 1, a
new meet will be created. If set
to 2, an existing meet will be
rescheduled. If set to 3, an
existing meet will be canceled. If
any other value is provided, no
meet will be created. May be
used in conjunction with
MEET_TIME.

INC.MEET_CODE

MEET_TYPE

METER_ID

Customer meter number.

INC.METER_ID

METER_ID

POWER_UP

Power-up call. Used for power-
up messages from CellNet. Used
for AMR.

POWER_UP

RELATED_EVT_APP

Related event application.

RELATED_EVT_APP

RELATED_EVT_CLS

Related event class.

INC. RELATED_CLS

RELATED_EVT_CLS

RELATED_EVT_IDX

Related event index.

INC. RELATED_IDX

RELATED_EVT_IDX

REPORTED_ERT

Est rest time reported to caller.

INC. REPORTED_EST_REST_TIME

REPORTED_ERT

SHORT_DESC

Short description of trouble.

INC.SHORT_DESC

SHORT_DESC

TROUBLE_LOC

Incident's trouble location.

INCTROUBLE_LOC

TROUBLE_LOC

UPDATE_EXISTING_

INC

Whether to update an existing
incident. If set to 1, then
JMService will replace an
existing incident for the same
customer with the values passed
in this call.

UPDATE_EXISTING_
INC

USER_NAME

Call-taker user name. The name
of the call-taker or interface that
created the call.

INC.USER_NAME

USER_NAME

X_REF

Customer X coordinate. X
coordinate of customer or
customer device.

INC.X_COORD

X_REF

Y_REF

Customer Y coordinate. Y
coordinate of customer or
customer device.

INCY_COORD

Y_REF

1-20

During initialization of IVRAdapter, TROUBLE_CALLS column are matched with the
standard product column (JMS.h). If TROUBLE_CALLS field does not match, error will be
logged and IVRAdapter will exit.

The following are some exceptions when matching TROUBLE_CALLS columns with JMS

Input String:

¢ TROUBLE_CALLS.CALL_COMMENT - JMS Input String COMMENT

»  TROUBLE_CALLS.CALL_STATUS - special column in TROUBLE_CALLS table that

indicates that the callis new (N) or already processed (C).
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«  TROUBLE_CALLS.SUPPLY_ID - if this column exists, it replaces the value of
TROUBLE_CALLS. CUST_DEVICE_IDX and TROUBLE_CALLS. CUST_DEVICE_CLS is set
to 994.
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Mapping to Customer-Defined Fields in Oracle Utilities Network Management
System's INCIDENTS table

A configurable TROUBLE_CALLS column can also be done through SRS_RULES.

The following are the steps to map a new field in the TROUBLE_CALLS table with a new field
in the INCIDENTS table:

1. Change the TROUBLE_CALLS table schema to include the customized field, for
instance, TC_FIELD_ONE.

2. Change the INCIDENTS table schema to include a new field that will be mapped to
TC_FIELD_ONE. For instance the new field on the INCIDENTS table would be
INC_FIELD_ONE.

3. Create a new SRS Rule that maps the '201' (TROUBLE_CALLS reserve name) with the
new field in the INCIDENTS table, INC_FIELD_ONE. See the Map Customer-Defined
Fields in the INCIDENTS Table on page 1-22 SRS rule for more information.

4. Restart JMService and the Generic IVR Adapter.

Note: Before considering the option of introducing new fields in the
TROUBLE_CALLS table and the INCIDENTS table, it is advisable to discuss
such option with your Project Engineer.

Trouble Callback Mapping Configuration

IVR Adapter allows arbitrary information from the PICKLIST_INFO_UPD_TR table to be
included into callback request. Columns CB_DETAIL1, CB_DETAIL2, CB_DETAIL3 and
CB_DETAIL4 in the TROUBLE_CALLBACKS database table are used for this purpose.
Database table IVR_ADAPTER_CONFIG is used to define if/how these columns should be

populated.

Field Name Nullable Data Type Description

CONFIG_ITEM N VARCHAR2(32) Column namein the
TROUBLE_CALLBACKS database
table, which should be populated
from the PICKLIST_INFO_UPD_TR
table. Valid values are

CONFIG_VALUE N VARCHAR2(32) Column namein the

PICKLIST_INFO_UPD_TR table,
which should be used as the data
source.
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SRS Rules Configuration

The following are SRS rules that could be used with the Generic IVR Adapter. These SRS
rules can be included in the <project>_srs_rules.sqlfile.

Map Customer-Defined Fields in the INCIDENTS Table

Generic IVR Adapter

Oracle Utilities Network Management System and the Generic IVR Adapter provides a
mechanism to receive additional trouble call information from the external application and
have this information stored in a new customer-defined field in the INCIDENTS table of
Oracle Utilities Network Management System.

The configurable TROUBLE_CALLS column name has special names '201','202", up to '209'
to serve this purpose. Normally, a regular column name in TROUBLE_CALLS like
CALL_COMMENT or COMMENT in JMS Input String is tied to a specific field of the INCIDENTS
table by default. For this case, it's the OP_COMMENT field. A special name like '201' could
be mapped to a new field in the INCIDENTS table by using an SRS rule. The table below
details how an SRS rule could be used to do this mapping. An SRS rule like this has to be
used for each mapping. See Map Customer-Defined Fields in the INCIDENTS Table on page
1-22 for more information.

Field Name Value

SET_NAME 'config_incident'

INCIDENT_TYPE ‘customer_defined'

RULE_NAME the name of the new column in the INCIDENTS table
RULE_VALUE_1 'str', 'date’, 'int’, 'float'

'str' is for strings, 'date' is for dates, 'int' is for integers, and
'float' is for floats. This represents the data type of the new

column.

RULE_VALUE_2 An integer, representing the value of the SRS input
configuration item specifying this field -- must have a value
of 200 or greater

RULE_VALUE_INTEGER_1 0 (notused)

RULE_VALUE_INTEGER_2 0 (notused)

RULE_VALUE_INTEGER_3 0 (notused)

RULE_VALUE_INTEGER_4 0 (notused)

RULE_VALUE_INTEGER_5 0 (notused)
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callbackinterfaceEnabled SRS Rule

If set to 'yes' then SRS APIs for manipulating callback information will become available. It
has to be set to 'yes' for Web Callback GUI to operate. This rule holds outage information in
JMService memory on a special data structure until this time expires OR all customer
callbacks for the outage are complete.

Field Name Value

SET_NAME 'config'

INCIDENT_TYPE 'any'

RULE_VALUE_1 'ves' or 'no' (default: 'no')
RULE_VALUE_2 0 (notused)
RULE_VALUE_INTEGER_1 0 (notused)
RULE_VALUE_INTEGER_2 0 (notused)
RULE_VALUE_INTEGER_3 0 (notused)
RULE_VALUE_INTEGER_4 0 (notused)
RULE_VALUE_INTEGER_5 0 (notused)

useExternalCause SRS Rule
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If set to 'yes' then the IVR Adapter's callback requests data flow will include the cause code
when it populates the TROUBLE_CALLBACKS table. The cause code value will be taken
from JOBS.CAUSE.

Field Name Value

SET_NAME ‘config'

INCIDENT_TYPE ‘any'

RULE_VALUE_1 'ves' or 'no' (default: 'yes')
RULE_VALUE_2 0 (notused)
RULE_VALUE_INTEGER_1 0 (notused)
RULE_VALUE_INTEGER_2 0 (notused)
RULE_VALUE_INTEGER_3 0 (notused)
RULE_VALUE_INTEGER_4 0 (notused)
RULE_VALUE_INTEGER_5 0 (notused)
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customerPhoneParentheses SRS Rule

If rule_value_1 set to 'yes', parentheses will be added to customer call phone numbers in
the following format: (AREA)NUMBER. Otherwise, the number and area will be

concatenated together without parentheses.

Field Name Value

SET_NAME ‘config'

INCIDENT_TYPE ‘any'

RULE_VALUE_1 'yes' or 'no' (Default: 'yes')
RULE_VALUE_2 0 (notused)
RULE_VALUE_INTEGER_1 0 (notused)
RULE_VALUE_INTEGER_2 0 (notused)
RULE_VALUE_INTEGER_3 0 (notused)
RULE_VALUE_INTEGER_4 0 (notused)
RULE_VALUE_INTEGER_5 0 (notused)

defaultCallbackAgent SRS Rule

Specifies username of the default callback agent. All new callbacks will be automatically
assigned to this agent. If this rule is not set then new callbacks will be left unassigned.

Generic IVR Adapter

Note: This rule only takes effect if the rule callbackinterfaceEnabled set to
'yes'. See callbackinterfaceEnabled SRS Rule on page 1-23 for more
information. The agent name used should be considered as an external
agentin the CES_USER and ENV_ACCESS tables. Also, it is recommended
that 'IVR' be used as a value of RULE_VALUE_1, as this is the default
callback agent name that the Generic IVR Adapter uses when the adapter

runs.
Field Name Value
SET_NAME 'config’
INCIDENT_TYPE ‘any'

RULE_VALUE_1

callback agent username

RULE_VALUE_2 0 (notused)
RULE_VALUE_INTEGER_1 0 (notused)
RULE_VALUE_INTEGER_2 0 (notused)
RULE_VALUE_INTEGER_3 0 (notused)
RULE_VALUE_INTEGER_4 0 (notused)
RULE_VALUE_INTEGER_5 0 (notused)
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callbackFeederTimeout SRS Rule

The maximum time allowed (in minutes) between the current time and the restoration time
of aresolution in callback module before the resolution is deemed too old to remain or be
loaded into the callback module. This rule holds outage info in JMService memory in a
special data structure until this time expires OR all customer callbacks for the outage are
complete.

If this rule is set to 0 then resolutions will be kept in JMService until all callbacks are
completed.

Note: This rule must be used in conjunction with the
callbackInterfaceEnabled SRS Rule on page 1-23.

Field Name Value

INCIDENT_TYPE 'flowControlGeneral'

RULE_VALUE_1 """ (not used)

RULE_VALUE_2 An integer, representing a number of minutes
(Default: 2880 -- 48 ours)

RULE_VALUE_INTEGER_1 0 (notused)

RULE_VALUE_INTEGER_2 0 (notused)

RULE_VALUE_INTEGER_3 0 (not used)

RULE_VALUE_INTEGER_4 0 (notused)

RULE_VALUE_INTEGER_5 0 (notused)

streetXsectionOffset SRS Rule

Specifies the size of the maximum bounding rectangle to be used in grouping street
intersection fuzzy calls to supply nodes. The rectangle will be the area where:

x E [xsection_x - THIS RULE VALUE, xsection_x + THIS RULE VALUE]
and
y E [xsection_y - THIS RULE VALUE, xsection_y + THIS RULE VALUE]

This is an integer. Check your world coordinate system for a reasonable integer value.

This ruleis used once for each rectangle desired (i.e., multiple instances of this rule may
exist in a single rule set). For example, a larger rectangle size may be desired in a rural
control zone and a smaller rectangle in an urban control zone.

Field Name Value
RULE_VALUE_1 " (not used)
RULE_VALUE_2 integer (Default: none)
RULE_VALUE_INTEGER_1 0 (notused)
RULE_VALUE_INTEGER_2 0 (notused)
RULE_VALUE_INTEGER_3 0 (notused)
RULE_VALUE_INTEGER_4 0 (notused)
RULE_VALUE_INTEGER_5 0 (notused)
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Field Name Value

NCG_CLS integer, representing ncg_cls of desired
applicable control zone level

NCG_IDX integer, representing ncg_idx of desired
applicable control zone level

Generic IVR Adapter Trouble Call Performance

The maximum rate at which the Generic IVR Adapter injects trouble calls into the Oracle
Utilities Network Management System is initially determined using the —callperpoll
and —pollperiod command line parameters in the system.dat file. If these parameters
are not set, the Generic IVR Adapter will, by default, retrieve a maximum of 100 trouble calls
from the TROUBLE_CALLS table every six seconds and send these calls into the MMM via
JMService. This corresponds to a maximum hourly call rate of 60,000 calls per hour.

If it is necessary to change this call rate while the adapter is running, two scripts are
provided: ivrCallPerPoll and ivrPollPeriod. These scripts may be used to adjust the number
of calls retrieved during each poll cycle and the period between poll cycles while the
adapter is running.

Note: If the adapter is restarted, these parameters (and the
corresponding call rate) will revert to the command line parameters
specified in the system.dat file (or the default values if no command line
options are specified).

Command Usage Description

ivrCallPerPoll ivrCallPerPoll NUM_CALLS_PER_POLL Changes the number of calls
retrieved from the
TROUBLE_CALLS table during one
poll cycle.

ivrPollPeriod ivrPollPeriod NUM_SECONDS Changes the period between poll
cycles where calls are retrieved
from the TROUBLE_CALLS table
and submitted to JMService.
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Generic IVR Adapter Troubleshooting

This section identifies high-level messages that could be sent to the Generic IVR Adapter
using the Action command for troubleshooting purposes.

Command  Usage Description

report Action -services Reports back if the Generic IVR Adapter has
any.lVRGateway report started.

stop Action -services Stops the Generic IVR Adapter

any.lVRGateway stop

debug Action -services Sets the Generic IVR Adapter's debug level
any.lVRGateway debug
LEVEL
(where LEVEL is 0, 1 or 2)

cleantable Action -services Toggles the 'cleantable' command line option.
any.IVRGateway cleantable Instructs if the Generic IVR Adapter should

remove some records from its tables or not.

Note: It is important that the Generic IVR Adapter is already included in
the System Data file to run high-level messages properly. For more
information, see Configure Adapter to run as NMS System Service on page
1-8.

Database Schema

Overview

The following section defines in detail the schema of each database tables used by the
Generic IVR Adapter. This section defines the parameters used by the Generic IVR Adapter's
stored procedures.

Database Table Schema

TROUBLE_CALLS Table Schema
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The TROUBLE_CALLS table stores the trouble calls that are submitted by the external
application. The Generic IVR Adapter polls this table and submits new trouble call records
to Oracle Utilities Network Management System, so Oracle Utilities Network Management
System could apply the outage analysis algorithm to predict the outage device. The
external application indirectly inserts records to the TROUBLE_CALLS table by invoking the
pr_trouble_calls stored procedure. See pr_trouble_calls on page 1-51 for more
information.

Each field of the TROUBLE_CALLS table is matched with SRSinput field. The mapping is
configurable. A column names are directly tied up to a specific field of the INCIDENTS table
or the JOBS table of Oracle Utilities Network Management System.

In effect, each field in the TROUBLE_CALLS table is mapped (and the mapping is
configurable) to a particular field of the INCIDENTS table or the JOBS table of Oracle
Utilities Network Management System. For more information, see Trouble Call Mapping
Configuration on page 1-15.
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In the 'Description' column, take note that field names prefixed with 'INC.' would come
from the INCIDENTS table. Field names prefixed by 'JOBS.' would come from the JOBS
table. Field names prefixed by 'CC.' would come from the CES_CUSTOMERS table.

Field Name

Nullable

Data Type

Description (JMS Input String
Reference)

ADDR_BUILDING

VARCHAR2(10)

Customer building address. Refer to
ADDR_BUILDING for more information.
Map to INC.ADDR_BUILDING

ADDR_CITY

VARCHAR2(45)

Customer City/State. Refer to
ADDR_CITY for more information.
Maps to INC.ADDR_CITY

ADDR_CROSS_STREET

VARCHAR2(255)

Intersection cross street name.
Maps to INC.ADDR_CROSS_STREET.

ADDR_STREET

VARCHAR2(255)

Customer address. Refer to
ADDR_STREET for more information.
Maps to INC.ADDRESS and
JOBS.ADDR_STREET

ALTERNATE_PHONE

VARCHAR2(32)

Alternative contact number. Refer to
ALTERNATE_PHONE for more
information.

Maps to INC.ALTERNATE_PHONE

APPT_RANGE

NUMBER

Appointment Range. Refer to
APPT_RANGE for more information.
Maps to INC.APPT_RANGE.

APPT_TIME

DATE

Time of appointment. Refer to
APPT_TIME for more information.
Maps to INC.APPT_TIME.

APPT_TYPE

VARCHAR2(16)

Type of appointment. Refer to
APPT_TYPE for more information.
Maps to INC.APPT_TYPE.

CALL_COMMENT

VARCHAR2(255)

Customer Comment. Refer to COMMENT
Property Name for more information.
Maps to INC.OP_COMMENT.

CALL_ID

VARCHAR2(16)

Not used.
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Description (JMS Input String

Field Name Nullable Data Type Reference)

CALL_STATUS Y VARCHAR2(1) Status of the trouble call in the
TROUBLE_CALLS table. The Generic IVR
Adapter uses this internally to identify
the status of this trouble call.

The possible values are as follows:

'N' - New trouble call

'I'- The Generic IVR Adapter is in the
process of submitting this trouble call to
Oracle Utilities Network Management
System

'C'- Trouble call submission to Oracle
Utilities Network Management System
is completed.
The Generic IVR Adapter uses this field
as one of the criteria in purging the
TROUBLE_CALLS table for 'old' records.
Records with CALL_STATUS field ="'C'
will be purged.

CALL_TIME N DATE Input time of call. Refer to CALL_TIME
for more information.
Maps to INC.INPUT_TIME
The Generic IVR Adapter uses this field
as one of the criteria in purging the
TROUBLE_CALLS table for 'old' records.
The TROUBLE_CALL record is 'aged'
based on the system date/time and the
CALL_TIME field. Any record older than
a predefined number of days will be
removed. See keepdbinfo for more
information.

CALL_TYPE Y VARCHAR2(8) Type of call. Refer to CALL_TYPE for
more information.
Maps to INC.TYPE

CALLBACK_LATE Y VARCHAR2(1) Callback late indicator. Refer to
CALLBACK_LATE for more information.
The possible values are as follows:

'Y' - Itis OK to call back even whenitis
already late.

'N'- Itis not OK to call back when it is
already late.
If no value was supplied, this field will
default to 'N".
This information is only passed from the
external application to Oracle Utilities
Network Management System (using
the Trouble Calls Data Flow), and back
to the external application (using the
Callback Requests Data Flow). No other
action is taken.

CALLBACK_EMAIL Y VARCHAR2(254)  The callback email address.
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Field Name

Nullable

Data Type

Description (JMS Input String
Reference)

CALLBACK_METHOD

number

The callback method requested
(1-phone, 2-text, 3-email).

CALLBACK_TEXT

VARCHAR2(32)

The callback text number.

CALLBACK_REQUEST

NUMBER

Callback request indicator. Refer to
CALLBACK_REQUEST for more
information.
The possible values are as follows:
'0' - callback not requested
'1' - callback requested
Maps to INC.CALLBACK_REQUEST

CALLBACK_TIME

DATE

Callback Before Time. Refer to
CALLBACK_TIME for more information.
Maps to INC.CALLBACK_TIME

CHECK_CUTOFF

VARCHAR2(1)

Check cut-off customer indicator. Refer
to CHECK_CUTOFF for more
information.
The possible values are as follows:

'Y' - check if the customer is
disconnected

'N' - do not perform checking.

CLUE

NUMBER

Indicates if call is clue if set to Y. Refer to
CLUE on page 1-16 for more
information.

Maps to INC.CLUE

COMBINE_PRI

NUMBER

Total priority of call. Refer to
COMBINE_PRI for more information.

CUST_CALL_CANCEL

VARCHAR2(1)

Call cancel indicator. Refer to
CUST_CALL_CANCEL for more
information.

Maps to INC.CALL_CANCEL

CUST_CRITICAL

VARCHAR2(1)

Critical customer indicator. This is
added to the critical C count of the
outage. Refer to CUST_CRITICAL for
more information.

Maps to INC.CRITICAL_CUST

CUST_DEVICE_ALIAS

VARCHAR2(32)

Customer Device Alias. Refer to
CUST_DEVICE_ALIAS for more
information.

Maps to INC.OBJECT

CUST_DEVICE_CLS

NUMBER

Corresponding CC.H_CLS field for the
given CC.SERV_LOC_ID. This field does
not have a corresponding input
parameter in the pr_trouble_calls
stored procedure. The stored procedure
itself populates this field. Refer to
CUST_DEVICE_CLS for more
information.

Maps to INC.H_CLS

Generic IVR Adapter
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Description (JMS Input String

Field Name Nullable Data Type Reference)

CUST_DEVICE_IDX Y NUMBER Corresponding CC.H_IDX field for the
given CC.SERV_LOC_ID. This field does
not have a corresponding input
parameter in the pr_trouble_calls
stored procedure. The stored procedure
itself populates this field. Refer to
CUST_DEVICE_IDX for more
information.

Maps to INC.H_IDX

CUST_DEVICE_NCG Y NUMBER NCG of customer device. Refer to
CUST_DEVICE_NCG for more
information.

Maps to INC.NCG

CUST_DEVICE_PARTITIO Y NUMBER Partition of customer device. Refer to
N CUST_DEVICE_ PARTITION for more
information.
Maps to INC.PARTITION

CUST_FIRST_NAME Y VARCHAR2(75) Customer Name. Refer to
CUST_FIRST_NAME for more
information.

Maps to INC.CUSTOMER_NAME and
JOBS.CUSTOMER_NAME

CUST_ID Y VARCHAR2(64) Unique customer record identifier.
Maps to INC.CID.

CUST_INTERSECT_CLS Y NUMBER Intersecting device class. Refer to
CUST_INTERSECT_ CLS for more
information.

CUST_INTERSECT_IDX Y NUMBER Intersecting device index. Refer to
CUST_INTERSECT_ IDX for more
information.

CUST_INTERSECT_NCG Y NUMBER Intersecting NCG. Refer to
CUST_INTERSECT_ NCG for more
information.

CUST_INTR_X Y NUMBER Intersecting X coordinate. X coordinate
used for intersection grouping.

CUST_INTR_Y Y NUMBER Intersecting Y coordinate.Y coordinate
used for intersection grouping.

CUST_KEY Y VARCHAR2(16) Corresponding CC.ACCOUNT_NUMBER
field for the given CC.SERV_LOC_ID.
This field does not have a
corresponding input parameter in the
pr_trouble_calls stored procedure. The
stored procedure itself populates this
field. Refer to CUST_KEY for more
information.
Maps to INC.ACCOUNT_NUM
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Field Name

Nullable

Data Type

Description (JMS Input String
Reference)

CUST_LAST_NAME

VARCHAR2(75)

The last name of the customer. Refer to
CUST_LAST_NAME for more
information.

Maps to INC.CUSTOMER_NAME and
JOBS.CUSTOMER_NAME

CUST_LIFE_SUPPORT

VARCHAR2(1)

Life support customer. Refer to
CUST_LIFE_SUPPORT for more
information.

Maps to INC.LIFE_SUPPORT

CUST_ORDER_NUM

VARCHAR2(16)

Customer order number. Refer to
CUST_ORDER_NUM for more
information.

Maps to INC.ORDER_NUMBER

CUST_PHONE

VARCHAR2(32)

Customer phone number. Refer to
CUST_PHONE for more information.
Maps to INC.CUSTOMER_PHONE and
JOBS.CUSTOMER_PHONE

CUST_PHONE_AREA

VARCHAR2(8)

Customer phone area code. Refer to
CUST_PHONE_AREA for more
information.

Maps to INC.CUSTOMER_PHONE and
JOBS.CUSTOMER_PHONE

CUST_PHONE_UPDATE

VARCHAR2(1)

Whether to update customer phone.
Refer to CUST_PHONE_ UPDATE for
more information.

CUST_PRIORITY

VARCHAR2(4)

Customer Priority. Refer to
CUST_PRIORITY for more information.
This is defined by customer and needs
to be an integer string.

Maps to INC.CUSTOMER_TYPE

CUST_STATUS

NUMBER

Condition status of call.

CUST_TROUBLE_CODE

VARCHAR2(10)

Trouble code or customer complaint.
Refer to CUST_TROUBLE_ CODE for
more information.

This is the trouble or complaint that the
customer reports when making a call.
The trouble code determines the
priority of the incident.

Trouble code mapping set up in Oracle
Utilities Network Management System
should be synchronized with the
trouble code mapping set up on the
external application. This is to ensure
that the trouble code sent from the
external application is interpreted
similarly when the trouble code is
received by Oracle Utilities Network
Management System.

Maps to INC.COMPLAINT

1-33



Database Schema

Field Name

Data Type

Description (JMS Input String
Reference)

CUST_TROUBLE_QUEUE

VARCHAR2(10)

Customer trouble queue. Refer to
CUST_TROUBLE_ QUEUE for more
information.

This field contains the name of the work
group queue that the event has been
referred to.

Maps to INCTROUBLE_QUEUE and
JOBS.TROUBLE_QUEUE

DRV_INST

VARCHAR2(180)

Driving instructions.
Maps to INC.DRV_INSTR1

EST_REST_TIME

Date

The ERT.

EXTERNAL_ID

VARCHAR2(16)

External ID. Refer to EXTERNAL_ID for
more information

Ifitis used, its value should be unique.
Maps to INC.EXTERNAL_ID and
JOBS.EXTERNAL_ID

FUZZY_NCG_CLS

NUMBER

Fuzzy control zone class.

FUZZY_NCG_IDX

NUMBER

Fuzzy control zone index.

GENERAL_AREA

VARCHAR2(32)

General Area. Not Used in the SPL OMS
System.
Maps to INC.GENERAL_AREA

GROUP_BY_NAME

VARCHAR2(127)

Fuzzy control zone name.

GROUPABLE

NUMBER

Indicates if call is groupable if set to 1.
Maps to INC.GROUPABLE

MEET_TIME

DATE

Time of customer meet. Refer to
MEET_TIME for more information.
Maps to INC.MEET_TIME

MEET_TYPE

NUMBER

Customer meet type. Refer to
MEET_TYPE for more information.
Maps to INC.MEET_CODE

METER_ID

VARCHAR2(32)

Customer meter number.
Maps to INC.METER_ID

RELATED_EVT_APP

NUMBER

Related event application.

RELATED_EVT_CLS

NUMBER

Related event class.
Maps to INC. RELATED_CLS

RELATED_EVT_IDX

NUMBER

Related event index.
Maps to INC. RELATED_IDX

REPORTED_ERT

DATE

Estimated restoration time reported to
caller.

Maps to INC.
REPORTED_EST_REST_TIME

SHORT_DESC

VARCHAR2(128)

Trouble short description.
Maps to INC.SHORT_DESC

TROUBLE_LOC

VARCHAR2(255)

Incident's trouble location.
Maps to INCTROUBLE_LOC
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Description (JMS Input String

Field Name Nullable Data e
Typ Reference)

UPDATE_EXISTING_INC Y NUMBER Whether to update an existing incident.
Refer to UPDATE_EXISTING_ INC for
more information.

USER_NAME Y VARCHAR2(32) Call-taker user name. Refer to
USER_NAME for more information.
Maps to INC.USER_NAME

X_REF Y NUMBER Customer X coordinate. Refer to X_REF
for more information.

Maps to INC.X_COORD
Y_REF Y NUMBER Customer Y coordinate. Referto Y_REF

for more information.
Maps to INC.Y_COORD

1-35



Database Schema

TROUBLE_CALLBACKS Table Schema
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The TROUBLE_CALLBACKS table contains callback request information that has to be
reported to the external application. The table also stores the corresponding callback
response received from the external application. The Generic IVR Adapter directly inserts
new callback requests to the said table. It also directly picks up processed callbacks from
the same table. The external application is provided two stored procedures for indirectly
reading and updating callback information from the table.

From the table below, on the 'Description' column, take note that field names prefixed with
'INC.' would come from the INCIDENTS table.

Column Name Nullable Data Type Description

ALTERNATE_PHONE Y VARCHAR2(38) Populated by the Callback Requests
Data Flow from
INC.ALTERNATE_PHONE.

CALL_TAKER_ID Y VARCHAR2(32) Populated by the Callback Requests
Data Flow from INC.USER_NAME.

CALLBACK_DONE Y VARCHAR2(1) Initially populated by the Callback
Requests Data Flow as 'N', signifying
that the callback is not yet done.

As soon as the external application
successfully returns the callback
response to the Generic IVR Adapter
(using pr_trouble_callback_responses
stored procedure), the field is updated
to 'Y!, signifying that the callback has
been done.
Below is a list of valid values for this
field.

'N' - Callback Has Not Been Done

'Y' - Callback Has Been Done
The Generic IVR Adapter uses this field
as one of the criteria in purging the
TROUBLE_CALLBACKS table for 'old'
records. Records with CALLBACK_DONE
field ="Y" will be purged.

CALLBACK_EMAIL Y VARCHAR2(254)  The callback email

CALLBACK_LATE Y VARCHAR2(1) Populated by the Callback Requests
Data Flow from INC.CALLBACK_LATE
The possible values are as follows:

'Y' - Itis OK to call back even when it is
already late.

'N' - Itis not OK to call back when it is
already late.
This information is only passed from the
external application to Oracle Utilities
Network Management System (using
the Trouble Calls Data Flow), and back
to the external application (using the
Callback Requests Data Flow). No other
action is taken.
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Column Name Nullable Data Type

Description

CALLBACK_LATE_TIME Y DATE

Populated by the Callback Requests
Data Flow from INC.CALLBACK_TIME.
This information is only passed from the
external application to Oracle Utilities
Network Management System (using
the Trouble Calls Data Flow), and back
to the external application (using the
Callback Requests Data Flow). No other
action is taken.

CALLBACK_METHOD N number

The callback method requested
(1-phone, 2-text, 3-email)

CALLBACK_REASON Y VARCHAR2(100)

This is used by the Generic IVR Adapter
to indicate the source of the callback
request. This will default to 'OMS".

CALLBACK_STATUS Y VARCHAR2(10)

Initially populated by the Callback
Requests Data Flow as NULL;
The field is repopulated by the external
application (using
pr_trouble_callback_responses stored
procedure). The valid values are as
follows:

'F' - Not Restored Callback

'R' - Restored Callback

'N' - Cancel Callback, unable to get a
response
The Callback Response Data Flow is
responsible for sending the updated
value to Oracle Utilities Network
Management System. A remapped
value is placed in
INC.CALLBACK_STATUS.

CALLBACK_TEXT Y VARCHAR2(32)

The Callback text number

CALLBACK_TIME Y DATE

Initially populated by the Callback
Requests Data Flow as NULL;

The field could be repopulated by the
external application (using
pr_trouble_callback_responses stored
procedure). The stored procedure
defaults this field to the system date if
no information was supplied by the
external application.

The Callback Response Data Flow is
responsible for sending the updated
value to Oracle Utilities Network
Management System. The value is
placed in INC.CB_CALL_TIME.

CAUSE_CODE Y VARCHAR2(32)

This is used to relay back to customers
the cause of an outage when a callback
is performed.

Populated by the Callback Requests
Data Flow from JOBS.CAUSE when the
useExternalCause rule is set to 'yes' in
the SRS_RULES.
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Column Name

Nullable

Data Type

Description

CB_DETAIL_1

Y

VARCHAR2(80)

Populated by the Callback Requests
Data Flow from a column in the
PICKLIST_INFO_UPD_TR database
table. Column name is configured in the
IVR_ADAPTER_CONFIG database table.

CB_DETAIL_2

VARCHAR2(80)

Populated by the Callback Requests
Data Flow from a column in the
PICKLIST_INFO_UPD_TR database
table. Column name is configured in the
IVR_ADAPTER_CONFIG database table.

CB_DETAIL_3

VARCHAR2(80)

Populated by the Callback Requests
Data Flow from a column in the
PICKLIST_INFO_UPD_TR database
table. Column name is configured in the
IVR_ADAPTER_CONFIG database table.

CB_DETAIL_4

VARCHAR2(80)

Populated by the Callback Requests
Data Flow from a column in the
PICKLIST_INFO_UPD_TR database
table. Column name is configured in the
IVR_ADAPTER_CONFIG database table.

CUSTOMER_ADDRESS

VARCHAR2(255)

Populated by the Callback Requests
Data Flow by concatenating
INC.ADDR_BUILDING, INC.ADDRESS and
INC.ADDR_CITY

CUSTOMER_COMMENT

VARCHAR2(255)

Populated by the Callback Requests
Data Flow from INC.OP_COMMENT.

CUSTOMER_COUNT

NUMBER

Populated by the Callback Requests
Data Flow from INC.USER_NAME.

CUSTOMER_NAME

VARCHAR2(75)

Populated by the Callback Requests
Data Flow from INC.CUSTOMER_NAME.

CUSTOMER_PHONE

VARCHAR2(38)

Populated by the Callback Requests
Data Flow from
INC.CUSTOMER_PHONE.

EST_REST_TIME

Date

The ERT

EVENT_CLS

NUMBER(38)

Populated by the Callback Requests
Data Flow from INC.EVENT_CLS.

EVENT_IDX

NUMBER(38)

Populated by the Callback Requests
Data Flow from INC.EVENT_IDX.

EXTERNAL_ID

VARCHAR2(16)

Populated by the Callback Requests
Data Flow from INC.EXTERNAL_ID.

INCIDENT_NUMB

NUMBER(38)

Populated by the Callback Requests
Data Flow from INC.NUMB.
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Column Name

Nullable

Data Type

Description

INCIDENT_TIME

Y

DATE

Populated by the Callback Requests
Data Flow from INC.INPUT_TIME.

The Generic IVR Adapter uses this field
as one of the criteria in purging the
TROUBLE_CALLBACKS table for 'old'
records. The TROUBLE_CALLBACKS
table record is 'aged' based on the
system date/time and the
INCIDENT_TIME field. Any record older
than a predefined number of days will
be removed. See keepdbinfo on page
1-12 for more information.

OUTAGE_DURATION

NUMBER

Outage duration in seconds.
Populated by the Callback Requests
Data with the difference between
JOBS.RESTORE_TIME and
JOBS.BEGIN_TIME.

PREMISE_ID

VARCHAR2(64)

Populated by the Callback Requests
Data Flow from INC.CID.

PROCESS_STATUS

VARCHAR2(1)

Initially populated by the Callback
Requests Data Flow as 'N', signifying
that the record is a new callback
Once the record was fetched by the
external application (using
pr_trouble_callback_requests stored
procedure), the field is automatically
updated by the stored procedure to 'l'
signifying that the external system is
currently processing the callback
response.
As soon as the external application
successfully returns the callback
response to the Generic IVR Adapter
(using pr_trouble_callback_responses
stored procedure), the field is updated
to 'C, signifying that the external
application has completed the
processing of the callback response.
This field is internally maintained by the
Generic IVR Adapter. Below is a list of
valid values for this field.

'N' - New Callback

'I'- In Processing Of Callback Response

'C' - Completed The Processing Of
Callback Response
The Generic IVR Adapter uses this field
as one of the criteria in purging the
TROUBLE_CALLBACKS table for 'old'
records. Records with
PROCESS_STATUS field ='C' will be
purged.
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Column Name

Nullable

Data Type

Description

SHORT_DESCRIPTION Y

VARCHAR2(128)

Populated by the Callback Requests
Data Flow from INC.SHORT_DESC
This is the clue (e.g., 'Out’) of the
incident rather than the trouble code
(e.g., '10000000'). 'Out' is short for 'All

Power Out'.

TROUBLE_CODE Y

VARCHAR2(32)

Populated by the Callback Requests
Data Flow from INC.COMPLAINT.

This is the trouble code (e.g.,

'10000000') of the incident rather than
the clue (e.g., 'Out’). 'Out' is short for 'All

Power Out'.

Stored Procedure Parameters

pk_cch.submit_call

1-40

Data structures and parameters of the PK_CCB.SUBMIT_CALL stored procedure:

SUBTYPE udf_field IS VARCHAR2(256);
TYPE -dinput_call_rec IS RECORD (

call_source_1id
service_point_id
external_did
account_number
trouble_code
first_name
last_name

phone

phone_area
alt_phone
priority
critical_flag
1ife_support_flag
call_did
call_time
call_comment
call_taker
call_type
addr_building
addr_street
addr_cross_street
addr_city_state
drive_instr
meet_time
meet_type
group_by_name
device_1id
meter_id
trouble_queue
trouble_location
Xx_coord

y_coord
appt_type
appt_time
appt_range
callback_flag

VARCHAR2(3) ,

trouble_calls.
trouble_calls.
trouble_calls.
trouble_calls.
trouble_calls.
trouble_calls.
trouble_calls.
trouble_calls.
trouble_calls.
trouble_calls.
trouble_calls.
trouble_calls.
trouble_calls.
trouble_calls.
trouble_calls.
trouble_calls.
trouble_calls.
trouble_calls.
trouble_calls.
trouble_calls.
trouble_calls.
trouble_calls.
trouble_calls.
trouble_calls.
trouble_calls.
trouble_calls.
trouble_calls.
trouble_calls.
trouble_calls.
trouble_calls.
trouble_calls.
trouble_calls.
trouble_calls.
trouble_calls.
trouble_calls.
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cust_id%TYPE,
external_id%TYPE,
cust_key%TYPE,
cust_trouble_code%TYPE,
cust_first_name%TYPE,
cust_last_name%TYPE,
cust_phone%TYPE,
cust_phone_area%TYPE,
alternate_phone%TYPE,
cust_priority%TYPE,
cust_critical%TYPE,
cust_life_support%TYPE,
general_area%TYPE,
call_time%TYPE,
call_comment%TYPE,
usename%TYPE,
call_type%TYPE,
addr_building%TYPE,
addr_street%TYPE,
addr_street%TYPE,
addr_city%TYPE,
drv_inst%TYPE,
meet_timeX%TYPE,
meet_type%TYPE,
group_by_name%TYPE,
cust_device_alias%TYPE,
meter_id%TYPE,
cust_trouble_queue%TYPE,
trouble_loc%TYPE,
x_ref%TYPE,
y_ref%TYPE,
appt_type%TYPE,
appt_time%TYPE,
appt_range%TYPE,
callback_request%TYPE,
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callback_before_time trouble_calls.callback_time%TYPE,
callback_late_flag trouble_calls.callback_late¥%TYPE,

intersection_cls trouble_calls.cust_device_cls%TYPE,
intersection_-idx trouble_calls.cust_device_idx%TYPE,
cancel_flag trouble_calls.cust_call_cancel%TYPE,
update_flag trouble_calls.update_existing_inc%TYPE,
udfi udf_field,

udf2 udf_field,

udf3 udf_field,

udf4 udf_field,

udfs udf_field

)3
-- new/updated trouble call
PROCEDURE submit_call (
p_call IN input_call_rec,
p_err_no OUT NUMBER,
p_err_msg OUT VARCHAR2
)5
Description of the parameters of the PK_CCB.SUBMIT_CALL stored procedure.

Parameter Name Parameter Type Description

p_call.call_source_id VARCHAR2(2) Id unique to the call capture mechanism
(always set to 2 for CCB, 3 for IVR - for
example), Value will be prefixed to
p_call.external_id field in this stored
procedure. Used to allow NMS to maintain
unique call ids (incidents.external_id) across
multiple call taking systems submitting
independent (overlapping) sets of
external_ids. Generally an integer (to better
support Interactive Voice Response systems)
- but can be project specific.

p_call.service_point_id VARCHAR2(64) Service point id.

p_call.external_id VARCHAR2(16) Call external id unique ID from call capture
system (CCB). To ensure uniqueness a given
NMS implementation needs to agree on a
fixed length field (12 characters for example).

p_call. account_number VARCHAR2(30) Customer account number.

p_call.trouble_code VARCHAR2(32) Calltrouble code. Integer passed as a string -
each character (0-9) indicates a specific
selection (or 0 for non-selection) from each
of 1 to 32 different trouble call categories.
Project configurable.

p_call.first_name VARCHAR2(75) Customer first name or full name (if
customer name is passed in a single field).

p_call.last_name VARCHAR2(75) Customer last name.

p_call.phone VARCHAR2(32) Customer phone number.
p_call.phone_area VARCHAR2(8) Customer phone area code.
p_call.alt_phone VARCHAR2(32) Alternative/callback phone number.
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Parameter Name Parameter Type Description

p_call.priority VARCHAR2(4) The same value as ces_customers.priority
should be passed in. This is used to
determine critical customer type.

p_call.critical_flag VARCHAR2(1) Critical customer (Y/N)

p_call.life_support_flag VARCHAR2(1) Life support flag (Y/N).

p_call.call_id VARCHAR2(32) Callidentifier (for example, 911 call id) -
mapped to general_area.

p_call.call_time DATE Call capture time from external call capture
system

p_call.call_comment VARCHAR2(255) Comments

p_call.call_taker VARCHAR2(32) Call takerid.

p_call.call_type VARCHAR2(8) Call type.

CC&B should leave this

field empty.

p_call.addr_building VARCHAR2(10) Building/block number.

p_call.addr_street VARCHAR2(255) Street address or name of the first
intersection street.

p_call.addr_cross_street ~ VARCHAR2(255) Name of the second intersection (cross)
street.

p_call.addr_city_state VARCHAR2(45) City and (optionally) state.

p_call.drive_instr VARCHAR2(180) Driving instructions.

p_call.meet_time DATE Meet time.

p_call.meet_type NUMBER Meet action code.
Possible values:
+ 0-fornon-meetcalls
e 1-create new meet
+  2-reschedule existing meet
+  3-cancel existing meet

p_call.group_by_name VARCHAR2(127) Optional control zone name for fuzzy calls.

p_call.device_id VARCHAR2(32) Device alias.

p_call.meter_id VARCHAR2(32) Meter number.

p_call.trouble_queue VARCHAR2(10) Trouble queue (Tree Trimming,
Underground, etc)

p_call.trouble_location VARCHAR2(255) Trouble location.

p_call.x_coord NUMBER X coordinate in the NMS electrical network
model coordinate system (generally NOT lat/
long). If not provided JMService will default
to the coordinates for the supply_node from
the point_coordinates table.

p_call.y_coord NUMBER Y coordinate - match for X coordinate above.
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Parameter Name Parameter Type Description

p_call.appt_type NUMBER Appointment type.

p_call.appt_time DATE Appointment time.

p_call.appt_range NUMBER Appointment time window in minutes.

p_call.callback_flag NUMBER Callback request flag.
+  0-callback has not been requested
+ 1-callback has been requested.

p_call.callback_before_ti  DATE Callback requested before this time.

me

p_call.callback_late_flag ~ VARCHAR2(1) Callback late ok flag (Y/N)

p_call.intersection_cls NUMBER If p_call.service_point_id is NOT null this
field is ignored. If not null and
p_call.service_point_d is null interpreted as
att_street_intersection.h_cls. Used to help
identify an intersection (when paired with
p_call.intersection_idx)

p_call.intersection_idx NUMBER If p_call.service_point_id is NOT null this
field isignored. If not null and
p_call.service_point_id is null interpreted as
att_street_intersection.h_idx - to help
identify an intersection (when paired with
p_call.intersection_cls).

p_call.cancel_flag VARCHAR2(1) Call cancel flag (Y/N).

p_call.update_flag NUMBER If 0 then this is a new call, otherwise thisis an
update to an existing call.

p_call.udfl VARCHAR2(255) User-defined call field 1.

p_call.udf2 VARCHAR2(255) User-defined call field 1.

p_call.udf3 VARCHAR2(255) User-defined call field 1.

p_call.udf4 VARCHAR2(255) User-defined call field 1.

p_call.udfs VARCHAR2(255) User-defined call field 1.

p_err_no NUMBER Error code.
In case of successful execution 0 is returned.

p_err_msg VARCHAR2(200) Internal error message.

Stored procedure PK_CCB.JOB_HISTORY allows caller to retrieve list of jobs matching

passed in search condition.

The following types of search conditions are supported:

«  Search for specific customer by service point id, premise id or account number.

+  Location-based search. Search for jobs at or nearby specified location. Location can be

street intersection or street segment (block).
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+  Fuzzy outage search. Search for fuzzy jobs by external id, call identifier, caller name or
caller phone.

«  Custom search. To use custom search the stored procedure has to be modified by the
project. Additional search parameters are passed in the 'p_custom' field.

CREATE OR REPLACE TYPE customer_search_obj AS OBJECT (

serv_point_id VARCHAR2(64),
premise_-id NUMBER,
account_number VARCHAR2(30)
)
CREATE OR REPLACE TYPE location_search_obj AS OBJECT (
city VARCHAR2 (200) ,
state VARCHAR2(30),
streetl VARCHAR2(200) ,
street2 VARCHAR2(200),
block_number NUMBER
)
CREATE OR REPLACE TYPE fuzzy_search_obj AS OBJECT (
external_id VARCHAR2(200) ,
call_did VARCHAR2(200) ,
caller_name VARCHAR2(200) ,
caller_phone VARCHAR2 (200)
)
CREATE OR REPLACE TYPE custom_search_obj AS OBJECT (
fieldl VARCHAR2(200) ,
field2 VARCHAR2(200) ,
field3 VARCHAR2(200) ,
field4 VARCHAR2(200),
field5 VARCHAR2 (200)

)

TYPE nms_cursor IS REF CURSOR;

-- Get job history.
PROCEDURE job_history (

p_cust IN customer_search_obj,
p_loc IN Tlocation_search_obj,
p_fuzzy IN fuzzy_search_obj,
p_custom IN custom_search_obj,
p_num_days IN NUMBER,

p_jobs OUT nms_cursor,

p_err_no OUT NUMBER,

p_err_msg OUT VARCHAR2

)5

Description of the parameters of the PK_CCB.JOB_HISTORY stored procedure.

Parameter Name  Parameter Type Description
p_cust.serv_point_i  VARCHAR2(64) Service pointid.

d

p_cust.premise_id NUMBER Service location (premise id).
p_cust.account_nu VARCHAR2(30) Customer account number.
mber

p_loc.city VARCHAR2(200) City.
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Parameter Name Parameter Type Description

p_loc.state VARCHAR2(30) State.

p_loc.streetl VARCHAR2(200) Street name. This field is used in both street
intersection search and street segment
search.

p_loc.street2 VARCHAR2(200) Second street name for street intersection

search.

p_loc.block_number NUMBER

Block number for street segment search.

p_fuzzy.external_id VARCHAR2(200)

Call external id.

p_fuzzy.call_id VARCHAR2(200)

Callidentifier (for example, id for 911 calls).

p_fuzzy.caller_name  VARCHAR2(200)

Caller name.

p_fuzzy.caller_phon  VARCHAR2(200)
e

Caller phone number.

p_custom.xxx

Implementation-defined search parameters.

p_cmp_days NUMBER If greater than 0 then switching plans
completed within specified number of days
in the past will be returned in addition to
current and future switching plans.

p_jobs nms_cursor Returned jobs information.

p_err_no NUMBER Error code.
In case of successful execution 0 is returned.

p_err_msg VERCHAR2(200) Internal error message.

For each returned job the following information is included.

TYPE job_rec IS RECORD (
serv_point_id
serv_point_addr

ces_customers.id%TYPE,
ces_customers.address%TYPE,

event_idx jobs.event_idx%TYPE,
begin_time jobs.begin_time%TYPE,
est_rest_time jobs.est_rest_time%TYPE,
est_rest_time_source jobs.est_source%TYPE,
restore_time jobs.restore_time%TYPE,
cust_out jobs.num_cust_out%TYPE,
comments jobs.operator_comment%TYPE,
alarm_state jobs.alarm_state%TYPE,
alarm_state_desc te_valid_states.description%TYPE,
trouble_location jobs.display_name%TYPE,
status jobs.status%TYPE,
device_class jobs.devcls_name%TYPE,
trouble_code jobs.trouble_code%TYPE,
feeder_name jobs. feeder_name%TYPE,
cause jobs.cause%TYPE,
description jobs.description%TYPE,
referral_group jobs.referral_group%TYPE,
last_update_time jobs.last_update_time%TYPE,
udfi udf_field,

udf2 udf_field,

udf3 udf_field,

udf4 udf_field,

udfs udf_field
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Field Name Field Type Description
serv_point_id VARCHAR2(64) Service pointid.
serv_point_addr VARCHAR2(200) Service point address
event_idx NUMBER Eventindex.
begin_time DATE Outage begin time.
est_rest_time DATE Estimated restoration time (ERT).
est_rest_time_sourc  VARCHAR2(1) ERT source.
e Possible values:
« N-noERT
+ |-Initial ERT
« C-manually entered ERT (from
crew or NMS operator)
+ S-ERT calculated by Storm
Management
+  O-ERT calculated by Storm
Management (crew on-site)
+ P-Non-publisher ERT
+ G-ERToverrideisin effect
« D-ERTdelayis in effect
restore_time DATE Outage restoration time.
cust_out NUMBER Number of customers affected by the
outage.
comments VARCHAR2(255) Operator's comment. Note some customers
increase this to max allowed (4k).
alarm_state VARCHAR2(32) Outage state.
alarm_state_desc VARCHAR2(80) Description of the outage state.
trouble_location VARCHAR2(255)
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Field Name

Field Type

Description

status

NUMBER

Job type.
Possible values:
¢ 0-Fuzzy outage.

+ 1-Probable/predicted service
outage.

+ 2-Probable/predicted device
outage.

+  3-Realservice outage.

+  4-Realdevice outage.

« T7-Non-outage.

+  8-Critical meet.

¢ 9-Future meet.

+ 10- Confirmed service outage.

+ 11-Confirmed secondary outage.

+ 13-Probable/predicted momentary
outage.

+ 14-Real momentary outage.
+ 15-Planned outage.

+ 16- Non-electric event.

+ 17 - Master switching job.

« 18- Fault current event.

device_class

VARCHAR2(32)

Outage device class name (e.g., fuse)

trouble_code

VARCHAR2(128)

Trouble code.

feeder_name

VARCHAR2(32)

Feeder name.

cause

VARCHAR2(32)

Outage cause.

description

VARCHAR2(128)

Job description.

referral_group

VARCHAR2(32)

Referral group.

last_update_time

DATE

Timestamp of the latest update to the
outage record.

udfl

VARCHAR2(255)

Job user-defined field 1.

udf2

VARCHAR2(255)

Job user-defined field 2.

udf3

VARCHAR2(255)

Job user-defined field 3.

udf4

VARCHAR2(255)

Job user-defined field 4.

udfs

VARCHAR2(255)

Job user-defined field 5.

Generic IVR Adapter
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pk_ccb.call_history

Stored procedure PK_CCB.CALL_HISTORY will allow caller to retrieve list of calls matching
search condition.

Following types of search conditions will be supported:

«  Search for calls for a specific customer by service point id, premise id or account
number.

«  Location-based search. Search for calls at or nearby specified location. Location can be
street intersection or street segment (block).

+  Fuzzy outage search. Search for fuzzy calls by external id, call identifier, caller name or
caller phone.

Custom search. To use custom search the stored procedure has to be modified by the
project. Additional search parameters are passed in the 'p_custom' field.

PROCEDURE call_history (

p_cust IN customer_search_obj,
p_loc IN Tlocation_search_obj,
p_fuzzy IN fuzzy_search_obj,
p_custom IN custom_search_obj,
p_num_days IN NUMBER,

p_calls OUT nms_cursor,

p_err_no
p_err_msg

OUT NUMBER,
OUT VARCHAR2

)3

For each returned call the following information is included.

-- call history record
TYPE call_rec IS RECORD (

external_id incidents.external_id%TYPE,

call_did incidents.general_area%TYPE,
serv_point_id incidents.cid%TYPE,
call_time incidents.input_time%TYPE,
address incidents.address%TYPE,
short_desc incidents.short_desc%TYPE,
comments incidents.op_comment%TYPE,
call_taker incidents.user_name%TYPE,
cust_name incidents.customer_name%TYPE,
status incidents.active%TYPE,

udf1l udf_field,

udf2 udf_field,

udf3 udf_field,

udf4 udf_field,

udfs udf_field

)s

Field Name Field Type Description

external_id VARCHAR2(16) Call external id.

call_id VARCHAR2(32) Callidentifier (for example, id for 911 calls).
serv_point_id VARCHAR2(64) Service pointid.

call_time DATE Call time.

Address VARCHAR2(255) Address for the call.
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Field Name Field Type Description

short_desc VARCHAR2(256) Trouble code.

Comments VARCHAR2(255) Comments.

call_taker VARCHAR2(32) Call takerid.

cust_name VARCHAR2(75) Customer/caller name.

Status VARCHAR2(1) Call status. Possible values (other values can
exist in NMS but they would not be returned
by this procedure):"Y - active call "N -
inactive/restored call "C - canceled call "E -
call belongs to canceled job

udfl VARCHAR2(255) Call user-defined field 1.

udf2 VARCHAR2(255) Call user-defined field 2.

udf3 VARCHAR2(255) Call user-defined field 3.

udf4 VARCHAR2(255) Call user-defined field 4.

udfs VARCHAR2(255) Call user-defined field 5.

pk_ccb.switching_history

The stored procedure PK_CCB.SWITCHING_HISTORY allows a caller to retrieve a list of
current, future, and (optionally) past switching plans affecting a given customer.

PROCEDURE switching_history (
p_cust
p_custom
p_num_days
p_sw_plans
p_err_no
p_err_msg

)3

IN customer_search_obj,
IN custom_search_obj,

IN NUMBER,

OUT nms_cursor,

OUT NUMBER,
OUT VARCHAR2

Description of the parameters of the PK_CCB.SWITCHING_HISTORY stored procedure.

Parameter Name Parameter Type Description
p_cust.serv_point_id VARCHAR2(64) Service pointid.
p_cust.premise_id NUMBER Service location (premise id).
p_cust.account_number VARCHAR2(30) Customer account number.
p_custom Implementation-defined search
parameters.
p_sw_plans nms_cursor Returned switching plan information.
p_err_no NUMBER Error code
In case of successful execution 0 is
returned.
p_err_msg VARCHAR2(200) Error message.

Generic IVR Adapter
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For each returned switching plan following information is included.

-- switching plan record

TYPE switching_plan_rec IS RECORD (

plan_class
plan_number
start_date
end_date
device_alias

swman_sheet_cls.switch_sheet_type%TYPE,
swman_sheet.switch_sheet_idx%TYPE,
swman_sheet.start_date%TYPE,
swman_sheet. finish_date%TYPE,
swman_sheet.device_alias%TYPE,

state

work_district
work_location
work_description
serv_point_id
serv_point_addr

te_valid_states.state_name%TYPE,

swman_sheet_extn.string_valueXTYPE,
swman_sheet_extn.string_value%TYPE,
swman_sheet_extn.string_value%TYPE,
ces_customers.id%TYPE,
ces_customers.address%TYPE,

udf1l udf_field,

udf2 udf_field,

udf3 udf_field,

udf4 udf_field,

udf5 udf_field,

udfe udf_field,

udf7 udf_field,

udf8 udf_field,

udf9 udf_field,

udf1oe udf_field

)5
Field Name Field Type Description
plan_class VARCHAR2(32) Switching plan type (planned, emergency,
R

plan_number NUMBER Switching plan number.
start_date DATE Switching plan start date.
end_date DATE Switching plan end date.
State VARCHAR2(32) Switching plan state.
work_district VARCHAR2(500)
work_location VARCHAR2(500)
work_description VARCHAR2(500)
serv_point_id VARCHAR2(64) Service pointid.
serv_point_addr VARCHAR2(200) Service point address
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pk_ccb.trouble_code_config

Stored procedure PK_CCB.TROUBLE_CODE_CONFIG allows caller to retrieve list of trouble
codes configured in the Oracle Utilities Network Management System.

PROCEDURE trouble_code_config (

p_trouble_codes OUT nms_cursor,

p_err_no OUT NUMBER,
p_err_msg OUT VARCHAR2
)5
Field Name Field Type Description
p_trouble_codes nms_cursor Returned trouble code information.
p_err_no NUMBER Error code
In case of successful execution 0 is returned.

p_err_msg VARCHAR2(200) Error message

For each returned trouble code following information is included:

-- trouble code configuration record

TYPE trouble_code_rec IS RECORD (
group_name
group_order
code_name
code_num
short_desc
description

)s

srs_trouble_codes.group_name%TYPE,
srs_trouble_codes.group_order%TYPE,
srs_trouble_codes.code_name%TYPE,
srs_trouble_codes.code_num%TYPE,
srs_trouble_codes.short_desc%TYPE,
srs_trouble_codes.description%TYPE

Field Name Field Type Description

group_name VARCHAR2(20) Trouble code group name
group_order NUMBER Trouble code group order
code_name VARCHAR2(40) Trouble code name

code_num NUMBER Trouble code number within its group
short_desc VARCHAR2(25) Short description of the trouble code
description VARCHAR2(70) Long description of the trouble code

Generic IVR Adapter
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pr_trouble_calls

The Generic IVR Adapter provides the pr_trouble_calls procedure to be used by the external
application to insert trouble calls in the TROUBLE_CALLS table. Refer to Trouble Calls on
page 1-3 for Data Flow details.

Below is a high level description of what is done inside the stored procedure

+ Uponinvoking the stored procedure, the p_premise_id parameter is used to query the
CES_CUSTOMERS table (via the SERV_LOC_ID field) to retrieve the
ACCOUNT_NUMBER, H_CLS and H_IDX fields of the said table. The value of these fields
is placed in the corresponding columns of the TROUBLE_CALLS table.

+  Other parameter values are inserted to corresponding fields on the TROUBLE_CALL

table.

+  Several TROUBLE_CALLS columns will have default value when no parameter value is

supplied.

«  Should there be an error in the record insert, an Oracle error is returned.

Note: If the given premise id has multiple accounts associated with it,

only one account (i.e., the first account) is used.

Below are details about each parameter of the pr_trouble_calls stored procedure. Note
that the field name column indicates the corresponding column that is populated in the

TROUBLE_CALLS table.

Parameters
Parameter Direction Data Type Field Name Comment
p_premise_id In VARCHAR2 PREMISE_ID The value is inserted as is.
p_trouble_code In VARCHAR2 TROUBLE_CODE Defaults to '1' followed by a
certain number of '0". If no value
was supplied. The total length of
the string is the total number of
distinct groups in the
SRS_TROUBLE_CODES table.
p_callback_ind In VARCHAR2 CALLBACK_INDICATOR The possible values are as
follows:
'0' - callback not requested
'1' - callback requested
Defaults to '1'if no value is
supplied.
'Y'is translated to '1"
'N'is translated to '0".
p_call_time In DATE CALL_TIME Defaults to the database system
date if no value is supplied
p_call_taker_id In VARCHAR2 CALL_TAKER_ID The value is inserted as is.
p_alternate_phone In VARCHAR2 ALTERNATE_PHONE The value is inserted as is.
p_customer_comment In VARCHAR2 CUSTOMER_COMMENT The value is inserted as is.
p_customer_phone In VARCHAR2 CUSTOMER_PHONE The value is inserted as is.
p_customer_name In VARCHAR2 CUSTOMER_NAME The value is inserted as is.
p_customer_address In VARCHAR2 CUSTOMER_ADDRESS The value is inserted as is.
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Parameter Direction Data Type Field Name Comment
p_customer_city_state In VARCHAR2 CUSTOMER_CITY_STATE The value is inserted as is.
p_customer_priority In VARCHAR2 CUSTOMER_PRIORITY The value is inserted as is.
p_external_id In VARCHAR?2 EXTERNAL_ID The value is inserted as is.
p_device_alias In VARCHAR2 DEVICE_ALIAS The value is inserted as is.
p_check_cutoff_ind In VARCHAR2 CHECK_CUTOFF_IND The possible values are as
follows:
'Y' - check if the customer is
disconnected
'N' - do not perform checking.
Defaults to 'N'if no value is
supplied
p_callback_late_ind In VARCHAR2 CALLBACK_LATE_IND The possible values are as
follows:
'Y' - Itis OK to call back even
when it is already late.
'N'- It is not OK to call back
when it is already late.
Defaults to 'N' if no value is
supplied
p_callback_before_time In DATE CALLBACK_BEFORE_TIME The value is inserted as is.
p_trouble_queue In VARCHAR2 TROUBLE_QUEUE The value is inserted as is.
p_meter_id In VARCHAR2 METER_ID The value is inserted as is.
p_supply_id In NUMBER SUPPLY_ID The value is inserted as is.
p_cust_phone_area In VARCHAR2 CUST_PHONE_AREA The value is inserted as is.
p_cust_last_name In VARCHAR2 CUST_LAST_NAME The value is inserted as is.
p_general_area In VARCHAR?2 GENERAL_AREA The value is inserted as is.
p_cust_order_num In VARCHAR2 CUST_ORDER_NUM The value is inserted as is.
p_drv_inst In VARCHAR2 DRV_INST The value is inserted as is.
p_cust_life_support In VARCHAR2 CUST_LIFE_SUPPORT The value is inserted as is.
p_cust_call_cancel In VARCHAR2 CUST_CALL_CANCEL The value is inserted as is.
p_short_desc In VARCHAR2 SHORT_DESC The value is inserted as is.
p_addr_building In VARCHAR2 ADDR_BUILDING The value is inserted as is.
p_meet_time In DATE MEET_TIME The value is inserted as is.
p_meet_type In NUMBER MEET_TYPE The value is inserted as is.
p_groupable In NUMBER GROUPABLE The value is inserted as is.
p_clue In NUMBER CLUE The value is inserted as is.
p_combine_pri In NUMBER COMBINE_PRI The value is inserted as is.
p_cust_status In NUMBER CUST_STATUS The value is inserted as is.

Generic IVR Adapter
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Parameter

Direction Data Type

Field Name

Comment

p_cust_intr_x In NUMBER CUST_INTR_X The value is inserted as is.
p_cust_intr_y In NUMBER CUST_INTR_Y The value is inserted as is.
p_cust_intersect_cls In NUMBER CUST_INTERSECT_CLS The value is inserted as is.
p_cust_intersect_idx In NUMBER CUST_INTERSECT_IDX The value is inserted as is.
p_cust_intersect_ncg In NUMBER CUST_INTERSECT_NCG The value is inserted as is.
p_update_existing_inc In NUMBER UPDATE_EXISTING_INC The value is inserted as is.
p_fuzzy_ncg_cls In NUMBER FUZZY_NCG_CLS The value is inserted as is.
p_fuzzy_ncg_idx In NUMBER FUZZY_NCG_IDX The value is inserted as is.
p_group_by_name In VARCHAR2 GROUP_BY_NAME The value is inserted as is.
p_cust_critical In VARCHAR2 CUST_CRITICAL The value is inserted as is.
p_related_evt_cls In NUMBER RELATED_EVT_CLS The value is inserted as is.
p_related_evt_idx In NUMBER RELATED_EVT_IDX The value is inserted as is.
p_related_evt_app In NUMBER RELATED_EVT_APP The value is inserted as is.
p_x_ref In NUMBER X_REF The value is inserted as is.
p_y_ref In NUMBER Y_REF The value is inserted as is.
p_call_type In VARCHAR2 CALL_TYPE The value is inserted as is.
p_cust_phone_update In VARCHAR?2 CUST_PHONE_UPDATE The value is inserted as is.
p_trouble_loc In VARCHAR2 TROUBLE_LOC The value is inserted as is.
p_appt_type In VARCHAR2 APPT_TYPE The value is inserted as is.
p_appt_time In DATE APPT_TIME The value is inserted as is.
p_appt_range In NUMBER APPT_RANGE The value is inserted as is.
p_cust_device_ncg In NUMBER CUST_DEVICE_NCG The value is inserted as is.
p_cust_device_partition In NUMBER CUST_DEVICE_PARTITION The value is inserted as is.
p_err_premise_id Out VARCHAR2 VARCHAR2(80) The erroneous premise ID input
parameter

p_err_oracle_error Out VARCHAR2 VARCHAR2(80) Oracle's error message.
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Note: The pr_trouble_calls stored procedure does not require a call
status parameter from the user to insert in the TROUBLE_CALLS stored
procedure. Each time the stored procedure inserts trouble calls in the
TROUBLE_CALLS table, the CALL_STATUS field is always 'N', signifying
thatitis a new trouble call.
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pr_trouble_callback_requests
Below is a high level description of what is done inside the stored procedure

«  From the TROUBLE_CALLBACKS table, a list of new callback requests is created. These
are the TROUBLE_CALLBACKS records whose PROCESS_STATUS field is 'N' (New) and
CALLBACK_DONE field is 'N' (No).

« Thelistis captured within the stored procedure as a database cursor and returned to
the calling application.

«  The PROCESS_STATUS field of the records in the list is updated from 'N' (New) to 'l' (In
Progress).

Note: Refer to the Data Flow Steps of the Callback Requests Data Flow on
how the TROUBLE_CALLBACKS table is populated.

Parameter
Parameter Direction Cursor
p_callback_requests In/Out CALLBACK_CURSOR
Cursor Definition

Below are the fields of the CALLBACK_CURSOR. Take note that the CALLBACK_CURSOR is
defined as a weakly typed cursor.

Field Name from the

Field Name from

Data e Comments

Cursor Typ TROUBLE_CALLBACKS

EVENT_CLS NUMBER(38) TCB.EVENT_CLS Event class

EVENT_IDX NUMBER(38) TCB.EVENT_IDX Event index

INCIDENT_NUMB NUMBER(38) TCB.INCIDENT_NUMB Incident number

PREMISE_ID VARCHAR2(50) TCB.PREMISE_ID Premiseid

CUSTOMER_NAME VARCHAR2(75) TCB.CUSTOMER_NAME Customer name

CUSTOMER_PHONE VARCHAR2(38) TCB.CUSTOMER_PHONE Customer phone

CUSTOMER_ADDRESS VARCHAR2(255) TCB.CUSTOMER_ADDRESS Customer address

ALTERNATE_PHONE VARCHAR2(38) TCB.ALTERNATE_PHONE Customer alternate phone number

TROUBLE_CODE VARCHAR2(32) TCB.TROUBLE_CODE This is the trouble code (e.g.,
'10000000') of the incident rather
than the clue (e.g., 'Out'). 'Out' is
short for 'All Power Out'.

SHORT_DESCRIPTION VARCHAR2(128) TCB.SHORT_DESCRIPTION This is the clue (e.g., 'Out') of the
incident rather than the trouble
code (e.g., '10000000'). 'Out' is short
for 'All Power Out',

CUSTOMER_COMMENT VARCHAR2(255) TCB.CUSTOMER_COMMENT Call-taker Comments. Comments
provided by the customer or call-
taker about the incident.

INCIDENT_TIME DATE TCB.INCIDENT_TIME Input time of call. The input time of

the incident.

Generic IVR Adapter
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Field Name from the

Field Name from

Data e Comments
Cursor Typ TROUBLE_CALLBACKS
EXTERNAL_ID VARCHAR2(16) TCB.EXTERNAL_ID Unique call identifier. The unique
identifier for the incident.
CALL_TAKER_ID VARCHAR2(32) TCB.CALL_TAKER_ID Call-taker user name. The name of
the call-taker or interface that
created the call.
CALLBACK_LATE VARCHAR2(1) TCB.CALLBACK_LATE The possible values are as follows:
'Y' - It is OK to call back even when it
is already late.
'N' - Itis not OK to call back when it
is already late.
CALLBACK_LATE_TIME DATE TCB.CALLBACK_LATE_TIME
CALLBACK_REASON VARCHAR2(100) TCB.CALLBACK_REASON This will default to 'OMS".
CAUSE_CODE VARCHAR2(32) TCB.CAUSE_CODE Cause code of the event related to

the callback.

pr_trouble_callback_responses

Below is a high level description of what is done inside the stored procedure
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Upon receiving the input parameter values, the stored procedure verifies if either the
p_incident_numb input parameter or the p_external_id input parameter was supplied.
If both were supplied, the p_incident_numb parameter takes precedence.

The stored procedure validates if the p_callback_status input parameter has a valid
value. The valid values are 'F' (not restored), 'R' (restored) and 'N' (cancel callback).

The stored procedure verifies that there is a unique combination of p_incident_numb
and p_premise_id OR a unique combination of p_external_id and p_premise_id on the
TROUBLE_CALLBACKS table, whichever among p_incident_numb or p_external_id
was supplied.

The TROUBLE_CALLBACKS table is updated for the p_incident_numb and
p_premise_id combination OR the p_external_id and p_premise_id combination. The
following fields are updated:

+ Thecallback's CALLBACK_DONE field to 'Y' signifying that the callback was already
done.

« The callback's CALLBACK_TIME field with provided p_callback_time stored
procedure parameter. CALLBACK_TIME field defaults to the system date if no value
was provided.

« The callback's CALLBACK_STATUS field with the appropriate callback response
code.

Should any of these steps fail, the stored procedure exits and returns the appropriate
error.

Note: Refer to the Data Flow Steps of the Callback Response Data Flow on
how the TROUBLE_CALLBACKS table is populated.
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Parameters
Parameter Direction Data Type Field Name Comments
p_incident_numb In NUMBER INCIDENT_NUMB Incident Number. Either this or
the p_external_id parameter has
to be supplied
p_external_id In VARCHAR2 EXTERNAL_ID External Id. Either this or the
p_incident_numb parameter has
to be supplied
p_premise_id In VARCHAR2 PREMISE_ID Premise Id.
p_callback_status In VARCHAR2 CALLBACK_STATUS The valid values are as follows:
'F' - Not Restored Callback
'R' - Restored Callback
'N' - Cancel Callback, unable to
get aresponse
p_callback_time In DATE CALLBACK_TIME Defaulted to the system date if no
value was supplied
p_err_incident_numb Out NUMBER The erroneous incident number
input parameter
p_err_external_id Out VARCHAR?2 The erroneous external ID input
parameter
p_err_premise_id Out VARCHAR2 The erroneous premise ID input
parameter
p_err_oracle_error Out VARCHAR2 Oracle's error message

pr_customer_event_details

The Generic IVR Gateway provides the pr_customer_event_details stored procedure that
gives the event details of an outage given the customer premise. Refer to the data flow
detail for Callback Requests on page 1-5.

Below is a high level description of what is done inside the stored procedure.

+  The stored procedure tries to get the latest event for the given premise ID
(p_in_premise_id input parameter).

Parameters
Below are details about each parameter of the pr_customer_event_details stored
procedure.

Parameter

Direction Data Type Comments

p_in_premise_id

In VARCHAR2 Premise ID input parameter with a corresponding
entry in CES_CUSTOMERS.SERV_LOC_ID

p_out_event_class Out NUMBER Event class output parameter
p_out_event_index Out NUMBER Event index output parameter
p_out_outage_status Out VARCHAR2 This is an abbreviation of the current state of the

event, for instance, 'NEW', 'ASN', 'CMP', etc.

p_out_outage_start_time Out DATE The time of the lead call of the job.

Generic IVR Adapter
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Parameter Direction  Data Type Comments
p_out_first_dispatch_time Out DATE The time the first crew was dispatched
p_out_est_restore_time Out DATE The last estimate of restoration time.
p_out_est_restore_time_src  Out VARCHAR2 The source of the ERT of the event.

Possible values are as follows:

'N' - none (no ERT)

'S'- Storm Management

'P' - Storm Management "non-published global
ERT"

'0' - Storm Management "onsite ERT"

'G' - Storm Management "published global ERT"

D'- Storm Management "published global ERT
delay"

'C' - User-entered (assumed to have been provided
by the crew)

"I'- Initial default ERT

'M' - Storm Management ERT is further in the
future then allowed

p_out_crew_arrival_time Out DATE The time when the crew arrived on location

p_out_completion_time Out DATE The time the event has been completed. This
implies power restoration, the crew(s) are gone,
and the event is completed in the Event Details

window.
p_out_restoration_time Out DATE The time that power has been restored.
p_out_case_note Out VARCHAR2 Comment
p_out_status Out NUMBER Condition status
p_out_active Out VARCHAR2 Possible values are as follows:

'Y' - Outage Is Active
'N' - Outage Is Not Active

p_out_alias Out VARCHAR2 The device alias.

P_out_event_type Out VARCHAR2 Possible values are as follows:
ouT
NON
MEET
PLAN
SWP

P_out_feeder_name Out VARCHAR?2 The name of the feeder.

P_out_cause Out VARCHAR2 The cause of the outage if the SRS Rule
useExternalCause is on.
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Parameter Direction  Data Type Comments
P_out_num_calls Out NUMBER The number of calls.
P_out_num_cust_out Out NUMBER The number of customers out.
P_err_premise_id Out VARCHAR2

P_err_oracle_error Out VARCHAR2

SRSInput Testing Utility Command Line Options

SRSInput adds raw file incidents into JMService.

Usage

SRSinput [-ami][-ami_up] [-max number] [-ivr] [-time] [-blanksok] [-package number]

Generic IVR Adapter

-input filename

[-interval seconds] [-divide number] [-tilde] [-debug]
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Options/Arguments:

Option Description

-ami Submit AMI Last Gasp (Power Down) inputs for the
meters specified by the -input parameter.

-ami_up Submit AMI Power Up (Restore) inputs for the meters
specified by the -input parameter.

-max number Maximum number of calls to enter.

-ivr Write calls to trouble_calls table for IVR adapter.

-time Add input_time with current time.

-blanksok Blank lines in call record are acceptable.

-package number Number of calls to send to JMS at a time. Default: 10.

-interval seconds Seconds to delay between calls.Defaults to 5. Also, it can
take floating point values such as 2.5 to sleep 2 and a
half seconds between call batches.

-divide number Number to divide <WAIT> times by.

-tilde Use the tilde in column 0 as a call separator.

-debug Enable runtime debugging.

-input filename Filename containing trouble call data. Required.

Note: If the -ivr option is not used, SRSinput sends calls to JMService via
the C++ API.

Terminology

The following terms and acronyms are relevant to this specification

OMS Outage Management System

NMS Network Management System

CIS Customer Information System

IVR Interactive Voice Response

Generic IVR Adapter A Unix application that generally executes on the OMS server machine.
It supports the Trouble Call, Callback Request, and Callback Response
Data Flows.

SMService System Monitor Service. SMService monitors the core processes in the

system, essentially the services and interfaces.

JMService Job Management Service. The Oracle Utilities Network Management
System call processing and outage prediction engine.
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ODService

Object Directory Service. ODService improves performance of the
Oracle Utilities Network Management System by caching large
amounts of device information that is likely to be requested by
applications. This caching allows the requests to be handled very
quickly without directly accessing the database.

Isis

Clients access services and tools through a central concurrency
management and messaging system called Isis. Isis is a real-time
implementation of message oriented middleware and comprises the
backbone of the system, providing access to the server for each client
and the communication required between tools and services. Isis
delivers the organized information to the client applications.
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Smallworld GIS Adapter Template

The Oracle Smallworld data adapter template is a Smallworld Magik code template for an
extraction tool to produce .mp files from the Smallworld GIS. This unsupported template is
provided as an example for projects to use to facilitate the extraction from the Smallworld
GIS to the Oracle Utilities Network Management System (NMS). It is located on the installed

Oracle Utilities Network Management System in the SNMS_BASE/sdk/gis directory as file
SW_EXTRACTOR_TEMPLATE.zip.

Smallworld GIS Adapter Template 2-1
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ESRI ArcGIS Adapter

Adapter Overview

Oracle Network Management System has adapters for various ESRI ArcGIS systems. Please
refer to http://support.oracle.com and search the Oracle Support Knowledge Base for

"NMS ESRI Extractor" for information on supported versions of the adapter and download
links.

Adapter Documentation

Oracle Utilities Network Management System ArcGIS adapter documentation is included in
the ArcGIS adapter release package.

ESRI ArcGIS Adapter 3-1
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Intergraph G/Electric Adapter

Adapter Overview

Oracle Utilities Network Management System has adapters for various Intergraph G/
Electric systems. Please refer to http://support.oracle.com and search the Oracle Support
Knowledge Base for “NMS Intergraph Extractor” for information on supported versions of
the adapter and download links.

Adapter Documentation

Oracle Utilities Network Management System Intergraph G/Electric adapter
documentation is included in the Intergraph G/Electric adapter release package.

Intergraph G/Electric Adapter 4-1
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Introduction

Generic IBM MQ Mobile Adapter

This chapter includes the following topics:
+ Introduction

«  Functional Description

« Adapter Installation

+  Design Overview

+  Configuration

+ DML Reference

+ Event Object Fields

This document describes the Generic IBM MQ Mobile Adapter that can be used by Oracle
Utilities Network Management System customers to exchange data with external mobile
data systems using IBM MQ messages formatted using XML. The reader is assumed to have
a working-level knowledge of Oracle Utilities Network Management System mobile data
systems, XML, and IBM MQ technologies.

Overview Description

Generic IBM MQ Mobile Adapter

Integration of Oracle Utilities Network Management System to a mobile data system
involves the implementation of an adapter process, which exchanges messages with a
mobile data system (MDS). The contents of messages sent to the MDS are generated from
data obtained from the Oracle Utilities Network Management System services, transformed
so that they are suitable for the MDS, and formatted into XML. The contents of messages
received from the MDS are extracted from XML, transformed so that they are suitable for
Oracle Utilities Network Management System, and sent to the Oracle Utilities Network
Management System services.

The currentimplementation of the adapter supports the exchange of the following types of
messages:

+  Messages sent to the MDS

+  MDS order creation, update and cancellation messages, triggered by Event
updates from Oracle Utilities Network Management System.
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Terminology

+ Interface communication status verification messages, triggered on a periodic

basis.

+  Messages received from the MDS

+  MDS order update and completion messages, which trigger updates to the
corresponding Oracle Utilities Network Management System events.

+ Crew logon, update, and log off messages, which trigger Oracle Utilities Network
Management System crew creation, update, and de-activation.

+  Crew assignment creation, update, and deletion messages, which trigger status
changes to the corresponding Oracle Utilities Network Management System crews
and events.

+ Interface communication status verification messages, which trigger changes to
the interface status.

The following terms and acronyms are relevant to this specification

InterSys The middleware infrastructure that supports Oracle Utilities Network
Management System

MDS A Mobile Data System that exchanges data with field crews' mobile data
terminals.

MDS Order A document or unit of work on the MDS. Also known under different names (for
example, "Job").

Event Oracle Utilities Network Management System outage and non-outage events are
generated by SRS based on customer calls and changes to the Oracle Utilities
Network Management System topology model.

SRS Service Reliability System, the service within InterSys that analyzes and
manages outages.

IBM MQ A queue-based messaging system developed by IBM.

XML Extensible Markup Language

DML Dynamic Message Language. This language is used to configure the adapter.

Functional Description

The purpose of this section is to describe the basic functional capabilities of the Generic
IBM MQ Mobile Adapter, as applied to the integration of Oracle Utilities Network
Management System with mobile data systems (MDS). While a high-level graphical
description is provided here, detailed descriptions are provided in subsequent sections.
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Mobile Data System

Functional Requirements

The key requirements for the current implementation of the Generic IBM MQ Mobile
Adapter are:

Generic IBM MQ Mobile Adapter

Generation of MDS orders based on Oracle Utilities Network Management System
events.

Updates of MDS orders based on changes to Oracle Utilities Network Management
System events.

Updates to Oracle Utilities Network Management System events based on updates to
MDS orders.

Creation and update of crew information based on changes to crews on the MDS.

The ability to map multiple events to a single MDS order, based on event relationships
in Oracle Utilities Network Management System. This allows groups of events to be
viewed as single units of work on the MDS. An example of this is multiple events
involved in a set of partial restoration steps.

The capability to send individual field changes to an order when events change so that
there is a minimum usage of the limited bandwidth available to transmit data to and
from field crews. This requires storing the data last sent to the MDS so that change
detection can be used. This data is saved to the database, so that change detection can
be used over an adapter shutdown and restart.

The ability of data from various Oracle Utilities Network Management System sources
to be transformed and combined for transmission to the MDS. The data sources
include the Oracle Utilities Network Management System services and the database.
Data from the Oracle Utilities Network Management System services will be obtained
from both asynchronous notification messages and the use of API calls.

The ability of data from the MDS to be transformed and sent to various Oracle Utilities
Network Management System destinations, using database updates and API calls.
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Hardware and Software Requirements

The purpose of this section is to describe the environment relevant to this interface.

Oracle Utilities Network Management System Environment

The Oracle Utilities Network Management System environment consists of a number of
servers that are interconnected using the InterSys messaging system.

Adapter Server

The Generic IBM MQ Mobile Adapter environment may be resident on the same servers as
the Oracle Utilities Network Management System services, or it may be implemented on a
separate server. Specifications for a stand-alone adapter server:

+  All Oracle Utilities Network Management System Unix and Linux operating systems are
supported

+ IBM MQ messaging product
Notes:
«  Queues may reside on a remote machine.

+  Seethe Oracle Utilities Network Management System Licensing
Information User Manualfor the IBM MQ version requirements.

+  ALAN connection to the Oracle Utilities Network Management System server must be
available

+ Isis must be installed and configured

Oracle Utilities Network Management System Server

The Oracle Utilities Network Management System server environment is typically deployed
on one or more Unix or Linux servers configured with the following:

+  Unix/Linux operating system

«  Oracle RDBMS with Oracle Utilities Network Management System model
+  Oracle Utilities Network Management System service processes

+  LAN connection to adapter server

+  Message queues to be used by the MQ/XML Adapter appropriately declared in the
defined database configuration table.

o Isis

External System Environment

The external system is any system that can exchange information with Oracle Utilities
Network Management System through an adapter. The environment of the external system
has the following capabilities:

+  Any operating system which supports IBM MQ messaging
+ IBM MQ messaging product

+  Applications that can request or publish information in a manner which is either
directly or indirectly (through a translator) compliant with the XML specifications
contained within this document via queues

+  Queues must be pre-configured

+  IBM MQ Integrator can be used as needed for routing and translation.
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Required Installed Software

The following lists the required software that needs to be installed prior to any
configuration of the Oracle Utilities Network Management System Generic IBM MQ Mobile
Adapter.

+ IBMMQ
+ Isis (included in the base Oracle Utilities Network Management System installation)

Note: Isis is the messaging backbone for Oracle Utilities Network
Management System and will already be present on any Network
Management System servers. If the Generic IBM MQ Mobile Adapter is to
be executed on a separate server than the Network Management System,
then that server must also have Isis installed and running. Every server
installation must be running the same version of Isis. The CMM_CELL
environment variable must be set the same on any servers which are to
communicate through Isis.

Adapter Installation

Overview

This section is used to guide the user in the installation of the Oracle Utilities Network
Management System Generic IBM MQ Mobile Adapter. The following are assumed to be true
before the adapter is installed:

1. Oracle Utilities Network Management System is installed and functional. This means
that database access has been confirmed, as well as Isis message bus communication.

2. IBM MQisinstalled on a machine that is accessible to the Oracle Utilities Network
Management System.

Check if the Generic IBM MQ Mobile Adapter is installed

Verify that the following files are found in their respective folders
«  SNMS_BASE/bin/mdsgateway
+  SNMS_BASE/bin/nms-mds-gateway

Configure Adapter to Run as NMS System Service

Generic IBM MQ Mobile Adapter

Configure the Generic IBM MQ Mobile Adapter to run as an Oracle Utilities Network
Management System service by updating the $NMS_HOME /etc/system.dat file to
include the Generic IBM MQ Mobile Adapter as a system service. There are 3 main sections
where this service needs to be defined: the service, program and instance sections.

See the SNMS_BASE/templates/system.dat. templatefile for examples of how to
configure the Generic IBM MQ Mobile Adapter. Search for "mdsgateway" in the file and
copy those lines to SNMS_HOME /etc/system. dat file. Make sure all lines are
uncommented so that they are active.

See the command line options section below for more details on available options. You
must restart the system services in order to the Generic IBM MQ Mobile Adapter to properly
be monitored by SMService.

Note: In setting up $NMS_HOME /etc/system.dat, it is important to
note that the examples above were presented only for illustration
purposes. Parameters may differ on an actual project setting. Coordinate
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with your Project Engineer in setting up your system configuration file.
Also, take note that in the example above, it is assumed that the Generic
IBM MQ Mobile Adapter will reside on the same machine where the Oracle
Utilities Network Management System environment resides.

Generic IBM MQ Mobile Adapter Command Line Options

The command line for the Generic IBM MQ Mobile Adapter provides the following options:

-debug <level>: Output debug messages to the log from the adapter and all API
toolkits.

-dl: Output level zero (fewest) debug messages from the adapter, only, to the log. (Note
that this is the letter 'l').

-d1: Output level one and lower debug messages from the adapter, only, to the log.
(Note that this is the number '1').

-d2: Output level two and lower debug messages from the adapter, only, to the log.
-d3: Output level three and lower debug messages from the adapter, only, to the log.

-relog <relog time in hours>: The relog period in hours. The log file continues to grow
as the adapter runs. This can potentially fill up a disk. To avoid this, the adapter has the
facility to close the log file, save it in the logs directory and open a new log file. This can
be achieved using the "relog" high level message, and/or by specifying a relog time in
this command line option. The default is 24 hours. Specifying a relog period of zero
disables periodic relogging.

-dbserver <database server name>: Specify the database server to use. The adapter
can be a heavy user the database. To prevent it from having an impact on other users
and to prevent other users from having an impact on it, it can be configured to use its
own database server. The default is to use the normal DBService. To configure the use
of its own database server, use this command line option, and make sure that an
instance of DBService is running with the database server name as its -service
command line option.

-waitfor <service name>: The name of a service to wait for before beginning
initialization. Itis highly recommended that the adapter waits for the database server it
uses. The default is DBService. If the -dbserver option is used, this option should be set
to the name that the instance of DBService has been given in its process_name option.
Specifying the empty string as the name disables this feature

-maxwaitfor <time in seconds>: The maximum time to wait for the service the
adapter waits for before beginning initialization. If the service does not respond within
this time, the adapter exits with a fatal error message. The default is 120 (two minutes).

-dmldir <directory path>: The path of the directory that contains the configuration
files (.dml files). The full path of the directory should be specified.

Any other command line arguments are assumed to be file names of configuration files to
use. They are processed in the order that they appear in the command line. If the adapter is
being run as a Service, the full path name of the files should be specified.

Optionally Configure the Adapter to Run with Another Instance of DBService

In SNMS_HOME /etc/system.dat, include the MQDBService as one of the services. Use
the TCDBService entries as examples of how to set this up.

5-6

Note: If using a separate DBService, you must start the Generic IBM MQ
Mobile Adapter with the "-custdbsname" command line parameter and
use the MQDBService name as the argument.
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Configure the IBM MQ Server

Configure the MQ Client

1.
2.
3.

© N o U

Create a new Queue Manager named NMS_MGR.A.
Make NMS_MRG.A the default queue.

From NMS_MRG.A, create two new local queues:

+  NMS.A.FROMNMS

+ NMS.ATONMS

Create a server connection channel (SCH1) in NMS_MGR.A. The MCA User ID is the local
login userid.

Start the server connection channel.
Create a new queue manager listener service.
Stop the original default queue manager listener and set it to not start automatically.

Create a new queue manager listener for NMS_MGR.A. It should be configured to start
automatically. Start the queue manager listener.

Set Environment Variables
The environment configuration file (nms.rc), which is a data file listing Oracle Utilities
Network Management System environment settings, should have the following:

export MQSERVER=[ServerConnectionChannelName]/TCP/
[MQ_Server_IP_Address or hostname]\ (port number))
For example:

Testing the Connections

export MQSERVER=SCH1/TCP/10.115.3.85

If required for your environment, the configuration file must also have two variables
set to locate the .TAB file for IBM MQ. The .TAB must be copied to the MQ client from
the MQ server host as specified by these variables.

Examples:

export MQCHLLIB=/users/proj/MQ
export MQCHLTAB=AMQCLCHL.TAB

Once the server and client are configured, you can test the connections.

1
2.
3.

Test the server connection channel (amgscnxc).
Test putting a message (amgsputc) using the NMS.A.FROMMNS local queue.

Test getting a message from the server (amgsgetc) using the NMS.ATONMS local
queue.

Configure Queues for Required Data Flows

Allincoming (with respect to NMS) data flows would go through the NMS.ATONMS queue.
All outgoing messages would go through the NMS.A.FROMNMS queue. Additionally, an
error queue is intended for all adapter generated error messages.

Generic IBM MQ Mobile Adapter

These queues must be added to the DML configuration with the following parameters:

config_QueueManager_name
config_OutQueue_[id]_name
config_InQueue_[id]_name
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where [id] is a unique identifier to differentiate between multiple output or input queues.

Design Overview

The adapter passes data between Oracle Utilities Network Management System and the
MDS, transforming the data based on the configuration files and tables. Messages sent and
received using MQSeries are formatted in XML. The types of messaging that are supported
include the following:

+  Asynchronous publish from Oracle Utilities Network Management System to MDS
(using 'fire and forget' pattern)

+ Asynchronous publish from MDS to Oracle Utilities Network Management System
(using 'fire and forget' pattern)

+  Request/reply from Oracle Utilities Network Management System to MDS (the
requestor can process this either synchronously or asynchronously)

+  Request/reply from MDS to Oracle Utilities Network Management System (the
requestor can process this either synchronously or asynchronously)

There are a number of mobile data systems produced by various vendors. These systems
allow the end customer to specify the contents of orders that are sent to the crews and the
various ways that the crews can report on their progress of their work in the field. In
addition, crews can request information from the dispatcher and from other systems in the
customer's organization. The number of options and capabilities vary between the mobile
data system vendors.

Oracle Utilities Network Management System allows the end customer a large number of
options in the kinds of data that are associated with different kinds of objects, including
customers, customer calls, outage and non-outage events, field crews, and devices in the
network model.

This implies that an adapter that interfaces between Oracle Utilities Network Management
System and multiple mobile data systems and multiple implementations of Oracle Utilities
Network Management System and the various individual mobile data systems has to be
highly configurable.

To meet this challenge, the Oracle Utilities Network Management System IBM MQ Mobile
Adapter can be configured to perform data manipulations and business logic, for flexibility,
and has functions commonly used interfacing between Oracle Utilities Network
Management System and mobile data systems hard coded for performance.

Configuration Concepts
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The core of the configuration is one or more file(s) written in Dynamic Message Language
(dml). This language allows the adapter to dynamically generate XML messages from
various data sources, and to process XML messages to distribute the data contained in the
message to various data sinks.

DML allows data to be textually transformed and combined, has logic to allow XML
elements to be included orignored, and different InterSys API calls to be made, all
depending on the data being processed.

The basic units in dml are known as documents. There are two main types of document:

+  Output Documents: These instruct the adapter how to generate XML documents to be
sent to the MDS. For example, an Output Document is used to generate order create
and update messages.
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Output Documents

Input Documents

Generic IBM MQ Mobile Adapter

« Input Documents: These instruct the adapter how to process the data received in XML
documents from the MDS. For example, an Input Document instructs the interface how
to process a crew creation message.

One or more dml files are read by the adapter during initialization. The contents of these
files are compiled into a hierarchical set of internal data structures. As the various
documents are triggered, the internal data structures are used to generate outgoing XML
messages and process incoming XML documents.

The details of the syntax and capabilities of dml are described below in paragraph DML
Files on page 5-13 and in the Appendices.

An Output Document gathers data from various sources, performs all necessary data
transformations and logic, and formats the resulting data into XML elements whose tags
are specified in the Output Document. The main sources of data are asynchronous InterSys
messages, database selections, data cached in the adapter from previous XML documents,
both input and output, and InterSys API calls.

In order to have the resulting XML document generated, the Output Document has to be
activated. This activation is known as "triggering" Output Documents. These triggers occur
under the following circumstances:

+  The reception of an InterSys message. For example, an update to an event from SRS
could trigger an order update message.

+  Periodically. For example, an interface status message that produces a reply from the
MDS to monitor the state of the connection between the two systems.

+  Byrequestin another document. For example, an assignment message is received
from the MDS, but Oracle Utilities Network Management System has no record of the
specified crew. In this case the Input Document processing the assignment message
could trigger a query to the MDS, asking it to return the data describing the crew.

+  When event relationships change. For example when a number of events are grouped
manually on the Work Agenda.

Input Documents process data from elements whose tags are specified in the Input
Document. Other elements are ignored. Once the data from all tags in the message that the
Input Document recognizes are gathered, all necessary data transformations are
performed, possibly in conjunction with data from other sources, and the results are
passed to various data sinks. The main data sinks are the database, InterSys API calls, and
the adapter cache for use in later document processing.

In order for Input Documents to process the appropriate incoming XML documents, Input
Documents have selection criteria. These criteria specify one or more of the following
conditions that have to be met before the Input Document is used to process the data in the
XML document:

+ Thetag and attributes of the XML document's root element.

+  Oneor more element tags that are required to be in the XML document to identify its
usage. Optional elements can be processed with the required elements. Facilities are
available to set optional elements to default values, or to alter the processing logic
depending whether they are present or not.

« The queue that the XML document was received on.
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Integration with System Services

In order for the various dml documents to access Oracle Utilities Network Management
System service objects, a number of facilities are available. They include:

«  Asynchronous notification messages. For example, SRSoutput messages that describe
new or modified events. DML documents can access the data supplied by these
messages.

+  Access to the database. DML documents can read data from the database using select
statements, and can write data using insert and update statements.

+  Accesstothe service APIs. Service APIs relevant to objects used in interfacing to mobile
data systems are available to dml documents using function calls.

Aggregation of Objects

5-10

Oracle Utilities Network Management System and mobile data systems perform very
distinct functions and, therefore have distinct views of a utility. This leads to different
object models. The difference that has the major impact on the integration of the two is
what appears to be the same object on each side of the interface: events and orders.

Events are associated with particular devices in the electrical network, while orders
describe work to be done in the field. Normally, one event is associated with one order, for
example when a customer transformer needs to be replaced because of a fault. However, in
more complex situations, this one-to-one relationship no longer applies.

An example of this is the series of stepsinvolved in a partial restoration. A typical scenario is
presented below:

1. Afault occursin an underground loop, causing the fuse protecting the loop to blow.
2. Thisresults in an outage event on the fuse.

3. This generates an order, which is sent to a crew in the field.

4

The crew arrives on site and discovers that an underground cable has been cut at the
end of the loop opposite from the fuse.

5. Inorder to restore power to as many customers as possible, the crew opens the switch
closest to the cut cable, and then replaces the fuse.

6. This creates a new outage event associated with the downstream switch.
7. The event associated with the fuse remains, but is now in a restored state.

If a one-to-one relationship were maintained between orders and events, there would now
be a new order associated with the downstream switch. However, this does not match the

view of the crew in the field. The new event is merely part of the work involved in servicing
the original order.

To accommodate this, the adapter will aggregate partial restoration events, if the
appropriate configuration options are chosen, into what appears as a single event to the
dml. The dml can then process the aggregate eventinto a single order. Similarly, when the
dml processes updates to an order sent by the MDS, causing updates to the aggregate
event, the adapter applies the updates to all of the aggregated events in Oracle Utilities
Network Management System.

Another example is when the Oracle Utilities Network Management System operator wants
to group related events, for example when multiple outages occur in an ice storm in a small
area, and assign them to a single crew. The adapter can be configured to treat this in the
same way as a partial restoration, but this is not necessarily the preference of the customer.
Some mobile data systems can group orders into a folder like object. The adapter can
provide a trigger to the dml to process the group of associated events appropriately.
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Information Flows

Performance

High Level Messages
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The contents of the configuration files are driven by the information flows required for a
particular customer.

This interface is intended to provide for high performance needed to process frequent
message exchange such as in the case of a high volume of events during a storm. In order to
provide optimum performance, there are aspects of both implementation and usage.
Aspects of usage include:

+  Reducing the number of database accesses and API calls required to generate outgoing
XML documents and to process incoming XML documents.

»  Reducing the number of elements that need to be sent and received.

+  Keeping the number of critical elements that cause XML documents to be sent when
they change to as low a number as possible.

« Allowing events time to group for as long as possible, before they cause the creation of
orders and cancellation of orders for grouped calls. An example of this is to wait until
an event is acknowledged before creating the order, and implementing business
practices that delays the acknowledgment until the event is ready to be processed by
the MDS.

«  Sending multiple requests and updates from the MDS together in a single message.
Aspects of implementation which optimize performance include:

The assumption that incoming XML messages are well formed, bypassing the validation
step. Itis assumed that the sender provided well-formed XML, which was transmitted using
reliable communication mechanisms. The actual validation test is whether or not the code
that internally parses a message can extract a sufficient set of parameters to process an
Input Document. XML that is not well formed will typically generate an error. It should also
be noted that XML validation does not necessarily guarantee valid information provided by
an external system. If this generates an error in the adapter, the error will be logged.

High-level messages are typically used within Oracle Utilities Network Management System
to permit one process to control another process. There are no special high-level messages
that would be required for the Generic IBM MQ Mobile Adapter.

Note that doing an Action any.any stop will stop the adapter, which needs to be taken into
consideration for administering the adapter when starting and stopping it.

Supported high level messages include the following:

+ debug<debuglevel>: set the global debug level to <debug level>. If no levelis supplied,
toggle between 0 and 1.

+ dl<arg>: modify the local mdsadapter debug level depending on arg
+ (none): toggle between 0 and 1
+  off: turn off debug (no messages)
+ on:setto 0 (lowest level above off, least messages)
+  (anumber): set to number (the higher the more debug messages)
+  dump: dump adapter data to the log

« isisdump: request an isis dump
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+ report
+ stop
+ relog: close the current log file, save it in the logs directory, and open a new log file

+ trigger <document name> <trigger name> [<arg>...]: Trigger the specified OnRequest
trigger in the specified Output Document passing all the additional arguments to the
document. If the document name, trigger name, or the number of arguments is invalid,
the adapter exits due to a configuration error.

The key objects supported by the adapter include:

» Incidents are typically related to a customer and are generated by trouble calls. The
customer in turn is related to a device. In the absence of a correlation to a device, a
trouble call is classified as a 'fuzzy' call, which differentiates it from a call that can be
directly correlated to the electrical distribution network.

+  Events are a consequence of the correlation of incidents. Outages are one form of an
event that is managed by JMService. Some events are non-outage events, such as
power quality. The type of call that is provided can identify such non-outage and
outage events. Each call needs to be identified with a trouble code, which will
determine the type of call that JMService will generate within Oracle Utilities Network
Management System.

+  Devices, which are part of the electrical distribution network. Customers, outages and
conditions may have relationships to devices. Typically customers are related to
transformer devices. Outages are typically related to switch, fuse or transformer
devices.

«  Crews, who work in the field that can be made up of one or more crew members, and
one or more vehicle.

«  MDS orders, which contain data relevant to the work that the crews perform in the
field.

There are several mechanisms used to configure this interface:
+  DMLfiles

+ Database tables

« Command line options

Once the dml files and configuration tables for a customer's initial configuration have gone
into production, a knowledgeable user can make changes to the configuration, as business
needs change. For example:

+  Change element tags and attribute names in input and output messages.

+  Remove obsolete elements and attributes.

+ Add new elements and attributes.

+  Change the format and contents of elements and attributes in output messages.
+  Change the transformation of data in input messages.

+  Alter business logic.
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+  Change the contents of the tables that translate Oracle Utilities Network Management
System values to and from equivalent values in the messages to and from the MDS.

+  Change the conditions that trigger the various messages sent to the MDS.
+  Alter the names of the MQSeries queue manager and queues.

The adapter needs to be restarted for configuration changes to take effect.

DML files contain dml code that is compiled into internal data structures during
initialization. Any errors in the dml files are logged, with the file names and line numbers
that the errors were detected on. Any such errors cause initialization to fail. There is an off-
line program that allows dml files to be checked before use.

A narrative about the various facilities is provided here. The details of the syntax and
capabilities of dml are described below in the Appendices.

The main purpose of dml s to generate and process XML elements. The first few sections
describe the generation of XML from Output Documents, but most of the facilities
described can be used in Input Documents, which process XML. The discussion of Input
Documents starts at section Input Elements and Attributes on page 5-18.
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In the following dml statement:
&Hello = world;

+  &identifies that the following string (Hello) is an element tag.
+  =assigns the element data.
+ world is a constant value.
+ 3 terminates the statement.
Resulting in the following element:
<Hello>world</Hello>
Optionally, to include a namespace prefix, add the namespace and a separator (A) before

the local element tag. For example, adding the namespace prefix mds to the previous
statement:

&mds”*Hello = world;

generates the element
<mds:Hello>world</mds:Hello>

Similarly, the statement:

&Tag < attrl=1l; attr2=two; > = "";

+ <>enclose a list of attributes and their values.

« ""isanempty string.

generates the following empty element with two attributes:
<Tag attrl="1" attr2="two"/>

The statements:

&Tag < attrl=1; attr2=two; >
{
&SubTagl=SubDatal;
&SubTag2=SubData2;

« {}enclose a list of sub-elements.

generates the following element having two attributes and two sub-elements:

<Tag attr1="1" attr2="two">
<SubTabl>SubDatal</SubTabl>
<SubTab2>SubData2</SubTab2>
</Tag>
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So far, the elements and attributes discussed have contained only constant data. An
example reading data from an event in an SRSoutput message is:

&EventDevice=$E.devAlias;

This assigns the alias (name) of the event's interrupting device to the element tagged
'EventDevice'. The '$' indicates that the following string is the name of an external data
object. The 'E' indicates that the data is associated with an event object, the ' separates
the components of the name, and the 'devAlias' identifies the data field within the object.
The names used for the fields of an event object are similar to the names of the
corresponding fields in the Oracle Utilities Network Management System SRSoutput class.

Data obtained this way can be combined with other data using dml operators. For example:
&Externalld = "NMS:" + S$SE.outageHdl.idx;

concatenates the constant string '"NMS:' (contained within quotes because of the non-
alphanumeric character ':'), with the event's index (sometimes known as the Ticket
Number). Assuming that the event's index was 1234, the following element would be
generated:

<ExternalId>NMS:1234</Externalld>

Sometimes the same data is to be assigned to more than one element, or intermediate
result is to be used in more than one element. Variables are used to hold such intermediate
results. For example:

@eid = "NMS:" + $E.outageHdl.idx;
&Externalld = @eid;
&code = @eid + "%" + $E.devAlias;

would generate, assuming the device name was XFM1234567,

<ExternalId>NMS:1234</Externalld>
<code>NMS:1234%XFM1234567</code>

The'@' indicates that the following string is the name of a variable. The '+' operator
concatenates the string to the right with the string to the left.

A SQL Select statement is used to read data from the database. For example, the
statement:

sqlselect @type, @intDev | type_om, 1interrupt_dev_om |
picklist_info_upd_tr | "where ref_id=" | $E.outageHdl.idx;

sets variables 'type' and 'intDev' to the valuesin the 'type_om' and 'interrupt_dev_om'
columns of the row in the 'picklist_info_upd_tr' table where the 'ref_id' column matches
the current event's index.

The 'sqlselect’ introduces the SQL select statement, and is followed by a list of variables
that will be set to the contents of the columns in the database, separated by commas, and
terminated by a vertical bar (|) as a separator. After the variables is a list of the columns to
assign to the respective variables, separated by commas, and terminated by a vertical bar.
The number of column names must match the number of variables. The column names are
followed by the table or view name. The rest of the statement builds the 'where clause’, by
concatenating the values of all the remaining components. This syntax only supports a
simple select syntax. More complicated select statements are built as a view on database
tables, which the dml then accesses using this simpler syntax.
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The table name can be a constant or the value of a variable, an external data field, a
function call, or the result of the data manipulations, as described below.

If the table name is a constant, the columns are checked for validity at initialization time. If
any of the columns specified are not in the table, an error message is output to the log, and
initialization fails.

If the table name is not a constant, the columns are checked for validity at run time. If the
table does not exist, all variables are set to their default values (described below), and,
optionally, a debug message is output to the log. If a column is missing, the variable for the
columnis set to its default value, and, optionally, a debug message output to the log.

An important source of data relating to devices in the model is the facilities (or attribute)
tables associated with various device classes (types). The name of the table for a device
class is supplied by the 'classTable' function, which queries the Oracle Utilities Network
Management System services for the table's name. Not all facilities tables have the same
columns (for example fuses and transformers may have fuse sizes, while reclosers may
not). This is the reason that the adapter does not regard a missing column at run time as a
fatal error.

Some tables, for example the facilities tables described above, contain data that does not
change very often, and can be regarded as remaining static. In this case, values only need
to be read from these tables when the table name, or 'where clause' changes. Such tables
are declared static by use of the 'stat-ic' keyword. For example:

sgqlselect @devPhases, @fuseSize |
phase_designation, fuse_size |
static classTable(SE.devHdl.cls) | "where h_idx = " | S$SE.devHdl.idx;

reads the 'phase_designation' and 'fuse_size' columns for the interrupting device for an
outage.

If the select returns no rows, the variables are set to their default values. If the select
statement returns one or more rows of the table, the values are taken from the first row
returned. Subsequent rows are ignored in the initial implementation of the adapter.

Function calls have a number of uses, including:

+  Making Oracle Utilities Network Management System API calls.

+  Performing data manipulations not supported by the dml syntax.
+  Accessing the adapter's data.

+  Accessing other configuration data.

A simple example of truncating external data to 100 characters to match the length of
strings expected by the MDS is:

&Address = substring($E.dispAddress, 0, 100);
the Address element is assigned 100 characters of the 'dispAddress’ field from SRSoutput,
starting at the beginning of the string (an offset of zero).

The various functions available are described in DML Function Calls on page 5-69.

The values of the various data sources can be combined in expressions. Examples of the
string concatenation operator '+' have been shown above. The other operators in the initial
implementation involve boolean or logical values.
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Boolean values are either true or false. Any non-empty string is considered true, while the
empty string is false. Boolean operators return 'Y' when they evaluate to true and the
empty string when false. The boolean operators are:

«  The equality operator '==": This compares two values for textual equality. For example
abc == abhasavalueof "" (false).

«  Theinequality operator'! =": This compares two values for textual inequality. For
example abc != abc hasavalue of "" (false).

+ Thelogical AND operator '&&'": This is the union of two values, and has a value of true if
and only if both values are true. For example, Y && Y hasavalue of Y (true).

« Thelogical inclusive OR operator'| | : This is the intersection of two values, and has a
value of true if either of the values is true. For example, @v1 || Y hasavalue of Y
(true) whatever the value of the variable v1.

« Thelogical NOT operator '!': This inverts a single value, being true if the value is false,
and vice versa. For example ! @v1 is exactly equivalentto @vl == "",

Boolean values can be used directly, when the Y or "" is appropriate, or in the alternation
operator, described here, or by if statements, described below.

The alternation operator returns the value of one of two expressions, depending on the
value of a boolean expression and takes the form:

@bool ? @vtrue : @vfalse

If '@bool' is true, the expression's value is that of '@vtrue’, and if '@bool' is false, the value
is that of '@vfalse"

In the table below, each operator is followed by its name and an example of its use.

Operator Description Example

! Not l@bool

+ Concatenate "NMS:" + SE.outageHdl.1idx
== Equal @vl == @v2

1= Not equal @v4 != on

&& Logical AND @bl && @b2

| Logical inclusive @3 || @b4

OR
?: Alternation @bool ? @vtrue : @vfalse

The not operator is right associative, all the others are left associative. For example, ! ! @v
means ! (!@v),and@vl + @v2 + @v3means (@vl + @v2) + @v3,and@vl ==
@v2 == @v3means (@vl == @v2) == Q@v3.

Each box holds operators with the same precedence. An operator has a higher precedence

than those in lower boxes. For example, @vl == @v2 + @v3means@vl == (@v2 +

@v3).

Parentheses can be used to change the precedence. For example, (@vl == @v2) + abc

would resultin "Yabc" if @v1 was the same as @v2, otherwise "abc", while@vl == @v2 +
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abc would resultin "Y" or "" depending on whether the value of v1 is the same as the value
of v2 concatenated with "abc".

Parentheses should be used whenever the precedence is in doubt, especially when a
boolean expression becomes more complex.

Input Elements and Attributes
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The element statements described above in section 7.1 are used in Output Documents.
Elements in Input Documents do not have values assigned to them, as the element values
are supplied by the incoming XML. An example of an input element follows:

&JobNumber;

This defines an element whose tag is JobNumber. This element is optional (e, it does not
have to be present in the input XML for the enclosing Input Document to be processed). In
addition, no attributes were declared for the element; therefore, any attributes for the
element in the input XML will be ignored.

When parsing the input, XML namespace prefixes are ignored; only the local name of a tag
in the input XML is used to match the tag to an element in the enclosing Input Document.
Consequently, in order to match, elements in Input Documents should not specify
namespace prefixes.

If the element is not present in the input XML, its value is the element's default. The
specification of default values is described below. In this example, the default is "", the
empty string. If special processing should take place when an element is present or not, the
boolean function 'isSet' can be used to alter the processing logic using, for example, an "if'
statement, described below.

The value of the element can be used in assignments, expressions, and in the various SQL
statements. For example:

@jobNo = &JobNumber;

assigns the element's value to the variable 'jobNo".

To declare that an element is required for the Input Document to be processed, the
required flag 'R' would be added to the declaration, as described below in section Flags on
page 5-21.

An example of an element with four sub-elementsis:

&CrewKey
{

&CrewName;
&AgencyCode;
&ShiftCode;
&ShiftDate;
}

The default way to obtain the value of a sub-element is to specify parent's tag, followed by
a forward slash ('/'), followed by the sub-elements tag. Deeper nesting of elements is
similar. For example:

@crewId = &CrewKey/CrewName + &CrewKey/AgencyCode + &CrewKey/ShiftCode
+ &CrewKey/ShiftDate;

If the nesting is very deep, it can become very tedious and error prone to have to type all the
tags leading to a particular element. This can be avoided by giving the element a name, as
described in section Alternate Names on page 5-23.

Input attributes are declared similarly to Output Document element attributes. For
example:
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&Elem < attrl; attr2; >;

declares an element with a tag of 'Elem’, with two attributes 'attrl’, and 'attr2"
The value of an attribute can be obtained as follows:
@val = &Elem<attr2>;

The attribute's name is enclosed in angle brackets '<' and '>"

SQL Insert and Update Statements

Generic IBM MQ Mobile Adapter

SQL Insert and Update statements are used to save data to the database. For example, the
statement:

sqlinsert picklist_completion_log |
ref_did, who, reason_for_update, when |
$0.event.idx, @crewId, @reason_for_update, time();

inserts a row into the 'picklist_completion_log' table. The value of the 'ref_id' columniis
supplied by the index of the Handle held in the 'event' field of the external object 'O’
(Order), that is associated with a particular MDS Order. The value of the 'who' and
'reason_for_update' columns are supplied by the variables 'crewld' and
'reason_for_update' The 'when' column is supplied by the 'time' function, which returns
the current time in internal format.

The 'sqlinsert' introduces the SQL insert statement, and is followed by the table or view
name, followed by a vertical bar (|) as a separator. The list of column names follows,
separated by commas, and terminated by a vertical bar. The list of data sources follow,
separated by commas, and terminated by the statement terminator, ';'. The number of
sources must match the number of columns.

The table name or a data source can be a constant or the value of a variable, an element, an
external data field, a function call, or the result of an expression.

If the table name is constant, the columns are checked for validity at initialization time. If
any of the columns specified are not in the table, an error message is output to the log, and
initialization fails.

If the table name is not constant, the columns are checked for validity at run time. If the
table does not exist, nothing is sent to the database, and, optionally, a debug message is
output to the log. If a column is missing, the data for the column is not sent to the database,
and, optionally, a debug message output to the log.

The type and length of the columns are read from the database, the first time a table is
accessed (commonly at initialization time). Values for character columns (CHAR or
VARCHAR2) are truncated to the column length. Values for NUMBER and FLOAT columns
are checked for validity, and invalid numbers are set to NULL. Values for DATE columns are
assumed to be in the internal time format and are checked for validity and set to NULL if
invalid. Invalid column values are output to the log file.

The SQL Update statement is for use in tables with a set of key columns. If there is a row
with the keys set to the values used in the statement, that row is updated. If there is no row
with the same keys, the row is inserted.

For example:

sqlupdate picklist_info_upd_tr |
system_om, type_om, crew_restore |
&System, &Type, @restoredTime |
ref_id | $0.event.idx;

ensures that there is a row in the 'picklist_info_upd_tr' table with a 'ref_id' column equal to
the outage's event index, and sets the 'system_om’, 'type_om’, and 'crew_restore' columns
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to the values in the 'System' element, 'Type' element, and 'restoredTime' variable,
respectively.

The 'sqlupdate’ introduces the SQL update statement, and is followed by the table or view
name, followed by a vertical bar (|) as a separator. The list of non-key column names
follows, separated by commas, and terminated by a vertical bar. The list of non-key data
sources follow, separated by commas, and terminated by a vertical bar. The number of
non-key sources must match the number of non-key columns. The list of key column names
follows, separated by commas, and terminated by a vertical bar. The list of key data
sources follow, separated by commas, and terminated by the statement terminator, ';. The
number of key sources must match the number of key columns.

The set of rules for Update statements is the same as described above for Insert statements
above, except that nothing is written to the database if a key column is missing.

If statements are used to alter the flow of document processing, allowing elements to be
generated optionally in output XML, different tables to be updated depending on data in
incoming XML, etc. For example:

if (@doctype != create)
{

# there is no job number until the reply to the create document 1is
received
&JobNumber = $0.externalld;

}

The statements between the brackets '{' and '} are only processed when the variable
'doctype' does not contain the string "create".

An if statement can also have an 'else' clause. For example:

if (@vl == @v2)

{
logDebug (6, "v1 is " , @vl, " as is v2");
}
else
{
logDebug (6, "v1 is ", @vl, " and v2 is ", @v2);
}

An if statement can have any number of 'elseif' clauses, optionally followed by an 'else'
clause. For example:

if (@a == 1)
{

logDebug (0, "a is 1");
}
elseif (@a == 2)
{

logDebug(0, "a is 2");
}
else
{

logDebug (0, "a is ", @a, " neither 1 nor 2");
}

'else if' (two words) can be substituted for 'elseif'.

'if' statements can contain nested 'if' statements, for example:
if (@a == 1)
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{
if (@b == 1)
{
logDebug (0, "a is 1, b is 1");
}
else
{
logDebug(0, "a is 1, b is ", @b);
}
}
elseif (@a == 2)
{
if (@b == 1)
{
logDebug (0, "a is 2, b is 1");
}
else
{
logDebug(0, "a is 2, b is ", @b);
}
}
else
{
logDebug(0, "a is ", @a, ", b is ", @b);
}

Flags are used to modify the behavior of elements, attributes and variables. Flags are set by
adding a flag specification to the entity's definition. Individual flags have a flag character,
used in flag specifications.

The flags are:

« The'send on change' flag 'S This flag only applies to elements, attributes and triggers
in Output Documents. It is described below in sections Change Detection on page 5-24
and Triggers on page 5-30.

+ The'alwaysinclude' flag'I' This flag only applies to elements and attributes in Output
Documents. It is described below in section Change Detection on page 5-24.

+ The'don'tsave'flag 'D" This flag only applies to elements and attributes in Output
Documents. It is described below in section Change Detection on page 5-24.

+ The'ignore attribute changes' flag 'A'. This flag only applies to elements in Output
Documents. It is described below in sections Change Detection on page 5-24.

+  The'default to current' flag 'C". This applies to elements, attributes and variables in
Output Documents. Normally when the source of an assignment fails (due to the
unavailability of an incident, for example) the element, attribute or variable is set to its
default (described below). If this flag is on, the previous value is used instead. This only
has effect when change detection (see below) is in effect.

+ The'required' flag 'R" This flag applies only to elements and attributes in Input
Documents. If this flag is set, the element or attribute must be present in the input XML
for the Input Document to process the XML. If an attribute is required, the element
itself is implicitly required.

Flags are set by adding a flag specification after the name in an element, attribute or
variable declaration. For example:

&Elem:CSI = $E.devAlias;
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The flag specification is the "' followed by one or more flag characters.

All elements and attributes have definitions. However, variables do not have to be. They are
implicitly defined when they are assigned in an assignment statement and in a SQL select
statement. Such implicit definitions cannot have flag specifications. An example of a
variable definition with a flag specification is:

@var:C;

There are cases when the values for an element, attribute or variable are not available. In
this case the values are set to the entity's default.

Values are not available in the following cases:
+  When an optional element is not present in input XML.
«  When insufficient incidents are associated with an event.

+  When a table name is dynamically set, for example a device's facility table, and a
column is referenced that the table does not contain.

+  When a sqlselect statement selects no rows.

« Afunction call cannot generate a value, perhaps because it needs to use an external
object that is not available. The specific situations are discussed in the function
reference section of DML Function Calls on page 5-69.

If no default is specified, and the 'default to current' flag is not set, the default value for an
entity is "", the empty string. The 'default to current' flag is discussed above in Flags on
page 5-21.

A default is specified by adding a default specification to the entity's definition, after its
(possibly empty) flag specification. For example:

&CallerName: :None = $I.0.getCustomerName;

This normally sets the 'CallerName' element to the name of the first customer that called. If
the event has no incidents, the element's value is set to 'None'. In this case the flag
specification " is empty, and is followed by the default specification ":None'. If a change to
the element 'CallerName' causes an update, the 'S’ flag is included in the flag specification:

&CallerName:S:None = $I.0.getCustomerName;

This time the flag specification is ':S' and the default specification remains ':None".
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Alternate names can be given to elements, attributes, and variables. Their usage depends
on the type of Document the entities are in.

In Input Documents, only elements can have alternate names. They are used to give the
elements names, which are easier to use when the element is a deeply nested sub-element.
For example:

&Grandparent
{
&Parent
{

&son:::Jim<jattrl;>;
&daughter;

}

Declares an element 'Grandparent' with one sub-element 'Parent’, which has, in turn, two
sub-elements 'son' and 'daughter’. 'son' has a name of 'Jim'. The following example
accesses the value of 'daughter":

@dval = &Grandparent/Parent/daughter;

while accessing the value of 'son' uses the shorter and less error prone:
@sval = &Jim;

To obtain the value of the attribute of 'son':

@sattr = &Jim:<jattrl>;

When an element has a name, the long form cannot be used.

In Output Documents elements, attributes, and variables can have alternate names. They
have two usages:

+  Toallow other documents to set their values, for example using the function
'setDocValue', which needs the alternate name.

An example of this is when an order contains the estimated time of restoration (ETR),
which is initially supplied by the Oracle Utilities Network Management System services.
Subsequently, the field crew, after assessing the situation in the field, decides that this
time is inappropriate and sends a message back. This message causes input XML to be
sent to the adapter, which will then be processed in an Input Document. The document
contains an API call to set the ETR in Oracle Utilities Network Management System to
this value.

The ETR value in Oracle Utilities Network Management System now matches the ETR
value in the MDS. However, the Output Document holds the value of all elements of the
order sent to the MDS, to prevent unnecessary updates, and, in this example, will hold
the ETR previously sent to the MDS.

The consequence of this situation is that the next time the event associated with the
order changes, the Output Document will be triggered and a change to the ETR will be
detected, even if no other elements have changed. This will cause an unnecessary
transmission of an order update to the MDS.
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The solution to this defeating of the change detection mechanism is to call
'setDocValue' with the new value, and the name of the element that contains the
estimated time of restoration. Similar situations can arise for attributes and variables.

«  Touniquely name elements so that their values can be saved to the database so that
change detection can continue to be effective over a adapter shutdown/restart cycle.
This is further discussed in section MDS_ORDER_VALUE on page 5-41.

The name is specified in an alternate name specification following the (possibly empty)
flag specification, and (possibly empty) default specification. For example:

&ETR:S:"No ETR":etr = formatDateTime(SE.estRestTime);

This defines an element with the 'S’ flag set, with a default of 'No ETR', and an alternate
name of 'etr' which is set to the formatted value of the current event's estimated time
of restoration.

When MDS orders are updated due to changes in the event that is associated with the order,
it is important to send only the elements that have changed. This is because of the limited
bandwidth available to transmit data to and from field crews.

In addition, some elements that change may not be important enough to cause an update
to occur, for example, the number of customer calls that are associated with the event.

Some elements that do not change may have to be sent every time that an update message
is to be sent, for example the order identifier could be the key on the MDS.

Change detection only applies to Output Documents, and only to documents that update
data previously sent to the MDS. To indicate that change detection applies, change
detection only occurs when the trigger invoking the Output Document has the 'S’ (send on
change) flag set. The rest of this section assumes that change detection applies.

The default setting for an element is that it is only included in the output XML when it
changes, and that a change to the element is not important enough to cause an update to
be in effect. For example:

&NumCustCalls = SE.custCall;

An element that causes the update to be sent has the 'S' (send on change) flag set. For
example:

&IntDev:S = $E.devAlias;

An element that is always sent when the update is to be sent has the 'l (always include) flag
set. For example:

&Create:I < confirm="Always"; >;

The'S' and 'l' flags can be combined. This means that the element is always sent on an
update, and that a change to it causes an update to be sent. For example:

&JobNumber:SI=$0.externalld;

Change detection applies to element attributes in the same way as elements.

If the element or any attributes is to be included in the output XML, the element and all of
its attributes (including those that have not changed) are included in the output XML.

When an object with an associated document is created, a copy is made of the document,
with all elements and attributes marked as changed, because they have not been sent to
the MDS yet. If an element is not included in the initial transmission of the document (due
to an if statement), it, and all its attributes, remains marked as changed. Normally, this is
the correct behavior. However, if it has constant attributes, and may is set externally by a
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call to setDocValue to suppress sending the value, the element will no longer be marked as
changed, but the attributes will remain marked as changed. This means that the first time
that the element is processed (due to the condition in the if statement changing), it will be
transmitted because the attributes are marked as changed, which is likely not the
intention.

Using the 'ignore attribute changes' flag 'A’, defeats the behavior. It can be combined with
the'S'and 'l' flags, if appropriate. For example:

if ((SE.est_source == "0") || ($E.est_source == "C"))

{
WorkCodeUDF:SA::ert = formatDateTime(SE.estRestTime);

}

If the element or any attributes is to be included in the output XML, the element and all of
its attributes (including those that have not changed) are included in the output XML.

The values of the elements and attributes are held in memory while the adapter is
executing. In order to preserve these values over a shutdown/restart cycle, they are stored
in the database. By default, the adapter saves all elements and attributes that do not have
constant values. However, some element and attribute values are always set during the
execution of the Output Document, for example:

if (@docType == "create0Ox22)
{
@conf = Always;
}
else
{
@conf = Never;
}

&Confirm:I = @conf;

In this example, there is no need to save the value of the 'Confirm' element. To prevent
saving its value, add the 'don't save' flag 'D' to the element's definition, for example:

&Confirm:ID = @conf;

The table used to save the values of the order document is described in section The Order
Tables on page 5-40.

The external objects are:

« The Event object, identified by 'E', holds the data from the event's latest 'SRSoutput'
data. The names of the fields are the relevant fields in the Oracle Utilities Network
Management System SRSoutput class. They are listed in DML Function Calls on page
5-69.

+  Thelncident object, identified by 'l', holds the data from the event's customer calls.
The Incident object is not automatically populated. It can be populated by a call to the
function readIncidents (). If memoryisata premium, the Incident object can be
unpopulated by the function clearIncidents (). The names of the fields are the
relevant fields in the Oracle Utilities Network Management System Incident class. They
are listed in DML Function Calls on page 5-69. There can be any number of incidents
associated to an event, including zero. Therefore, the offset of the incident of interest
has to be supplied when accessing an incident field. Offsets start at zero. The offset is
an integer, and is the second component of the external data reference. For example,
$I.1.getCustomerName reads the name of the second customer in the incident
array. Afunction, sortIncidents (), issupplied to sort the incidents. Before sorting
they are in the order that the customers called. Any reference to an incident field can
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fail, because there may be no incidents. Such a failure causes the value of the element,
attribute or variable being assigned to be set to its default.

The Order object, identified by '0', holds data relating to orders sent to the MDS. It
holds the order's current event object (possibly aggregated to summarize a set of
related events), the Output Document that holds all the document data for the order
for change detection, a number of fields that are always available (section Permanent
Order Object Fields on page 5-148, Permanent Order Object Fields on page 5-148 of
DML Function Calls on page 5-69), and other data fields as configured by the
MDS_ORDER and MDS_ORDER_FIELD tables. See MDS_ORDER on page 5-40 for a
description of the order tables.

The Relationship object, identified by 'R', holds data relating to event relationships
processed by the dml. It holds the type of relationship, the handles of all the related
events, and a number of fields that are always available (see section Permanent
Relationship Object Fields on page 5-149, Permanent Relationship Object Fields on
page 5-149 of DML Function Calls on page 5-69).

The Global Data object, identified by 'G', which holds named values for use by any of
the documents. A field is created by assigning values to the field; for example,
$G.QueueManager = OPS;.If afield that has not been created is read, the field is
created with a value of "", the empty string, and an warning is output to the log. The
global data object usually holds configuration data, and the fields are set in a
Configuration Document.

The Trigger Parameter object, identified by 'T', which holds the parameters sent to
Output Documents when they are triggered from another document using the function
'"triggerOutputDoc' The first parameter to 'triggerOutputDoc' specifies the
Output Document to trigger, the second parameter specifies the trigger to pull, and the
rest of the parameters values are available to the Output Document as fields '1', '2" ...
up to the number of parameters supplied, less two (the document and trigger names).
Forexample, @paraml = S$T.1; setsthevariable 'param1' to the value of the first
parameter.

The declaration of input elements discussed in section Input Elements and Attributes on
page 5-18. can only handle elements whose tags are unique within the bounding parent
element (which may be the root element). If such an element appears in the input XML, its
value (or those of its own sub-elements) will override the values previously read. Input
element arrays solve this problem.

Generally there are two situations that repeated elements are required:

When the elements contain the same type of data and each should be processed in a
similar fashion. For example, a crew logs on when the MDS had previously assigned
multiple orders to the crew. Each of these assignments should be made to the crew on
Oracle Utilities Network Management System.

When the elements contain different types of data, and the individual elements are
identified by the value of a particular attribute, in effect giving the element a
compound tag.
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Using an element array with an unspecified index solves the first situation. For example:

&CrewAssignments

{

&CrewAssignment[]
{

&0rderId;
&AssignmentStatus;
}

}

This allows any number of elements with the tag 'CrewAssignment' to be processed. This
can be achieved using the 'for' statement described below.

Using an element array with a specified index attribute solves the second situation. For
example:

&UDFS

{
&UDF [1dx];
}

@etr = &UDFS/UDF[et];
@troubleType = &UDFS/UDF[tt];

which assigns the 'UDF' element whose 'idx' attribute is 'et' to the variable 'etr' and the
'UDF' element whose 'idx' attribute is 'tt' to the variable 'troubleType'.

Array elements can be given alternate names in the same way as normal input elements,
but they cannot be given flags and defaults, as they have no meaning. Individual array
indices can be required to be present, using a required index specification. For example:

&UDFS

{

&UDF[idx] R(et, tt);

}

@etr = &UDFS/UDF[et];
@troubleType = &UDFS/UDF[tt];

Prevents the processing of the input XML when the input XML does not contain a 'UDF'
element with an 'idx' attribute of 'et' and contain a 'UDF' element with an "idx' attribute of
'tt". The required index specification consists of an 'R’ followed by a comma separated list
of attribute values in parentheses '('')".

While sub-elements to array elements can be given names, their usage differs from normal
sub-elements because the appropriate index must be specified. This is done using a format
similar to the long form of referencing tags, using forward slashes '/. For example:

&ancestor
{
&grandparent[idx]
{
&parent
{
&child;
}
}
}

@son = &ancestor/grandparent[smith]/parent/child;

uses the full long form.
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&ancestor
{
&grandparent[idx]:::granny
{
&parent
{
&child;
}
}

}
@son = &granny[smith]/parent/child;

uses a name for the array element.

&ancestor
{
&grandparent[idx]:::granny
{
&parent
{
&child:::son;
}
}

}
@son = granny[smith]/son;
uses a name for both the array element and its sub-element.

The for statement, or for loop, is used to iterate through the contents of an array element.

The array element can either have a specified index attribute or an unspecified index. The

usage is similar.
For example:
&CrewId:R;

&CrewAssignments

{

&CrewAssignment[]:::asn

{

&0rderId;

&AssignmentStatus;

}

}

if (!findCrewById (&CrewId))

{
stop;

}

for (&asn[], @i)

{
if (isSet(&asn[@i]/OrderId) &&
isSet(&asn[@i]/AssignmentStatus) &&
findOrder (externalld, (&asn[@i]/OrderId))
{

if (&asn[@i]/AssignmentStatus == ASN)
{
assignCrew();

}
elseif (&asn[@i]/AssignmentStatus == DSP)

{
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dispatchCrew();
}
}

The for statement executes all the statements between the matching brackets '{' and '}, for
each of the elements in the tag array ('&asn[]' in this case), in the order that they appeared
in the input XML. During execution of the statements the 'for' variable ('@i' in this case) is
set to the elementsindex in the tag array. As this array did not have an index attribute
specified, the variable has a numeric value, starting at zero, and is incremented by one
between loop executions. If the XML does not contain the element, the loop is never
executed.

If, instead, the array element had an index attribute, for example:

&CrewAssignments

{

&CrewAssignment[idx]:::asn
{

&0rderId;
&AssignmentStatus;

}

}

the loop variable would contain the values for the 'idx' attribute included in the input XML.
Note, however, that if the XML contained any 'CrewAssignment' elements, without an "idx'
attribute, these elements would be ignored, and therefore not available for processing.

The queue specification is used to specify the queue that XML from Output Documents are
sent to, and the queue that input XML is received on to be processed by Input Documents.
The queue specification appears in the header portion of the document. For example:

queue = NMS.TO.MDS.REQUEST;

Which sets the queue name to a constant. Commonly, the queue is set to the value of a field
in the global object to facilitate the configuration of the queue names.

Output Documents can change the queue name by accessing the queue variable in the
body of the document. For example:

If (Quse_alternate_queue)

{

@queue = $G.alternateQueue;

}

Association of an Output Document to the Order Object

Generic IBM MQ Mobile Adapter

The order document must have an associated Output Document that generates the Order
creation (usually) and update (always) XML. It is used to cache all the element data that is
used for change detection. This association is achieved using the associate specification in
the document header which takes the form:

associate = 0;

where the 'associate’ is the associate keyword and the 'O' identifies the Order Object.
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Triggers specify when Output Documents are activated to generate XML to be sent to the
MDS. For example:

trigCreateOrder < SRSoutput; > =
($E.status == "ACK") && !findOrder(event, $E.outageHdl);

might be used to trigger the creation of an order.

The 'trigCreateOrder' is the trigger's name. The value of a trigger is available to the body of
the document in a variable with this name.

The angle brackets, '<' and '>, contain the trigger specification(s), which define the
circumstances under which the trigger is to be tested. In this case the arrival of an
asynchronous 'SRSoutput' message.

After the assignment is the expression which determines when the trigger is to be fired. The
expression is evaluated and if it is true, i.e. not the empty string, the trigger is fired. The
result of this evaluation is then assigned to the trigger variable. In the example, the trigger
will fire if the event is in the acknowledged state and no order has been created for the
event.

If an expression is not supplied, the trigger always fires when the trigger specification is
satisfied. In this case, its value is set to 'Y".

Triggers can also have the 'send on change' 'S’ flag set. If not set, all elements in the
document are sent in the resulting XML. If set, only those elements that have changed are
set. For example:

trigUpdateOrder:S < SRSoutput; > =
(!isIn($E.status, "UNA", "CNL") && findOrder(event, SE.outageHdl);

There can be multiple triggers, only one of which is fired. The triggers are evaluated in order
of their definitions and the first to fire takes effect. The unfired triggers all have a value of
false.

There are a number of types of trigger specifications. In some cases they need values. They
are:

+  The reception of a SRSoutput message. The trigger specification is 'SRSoutput’, which
has no value. Examples of the SRSoutput trigger are shown above.

+  When an event is deleted. This occurs when outages are merged, and when a
previously processed event is not returned by JMService at start up. The trigger
specification is 'EventNonexistent', which has no value. Commonly, this triggers the
same Output Document that handles event cancellation. The event is supplied in
trigger parameter 1. An example of an event non-existent trigger is:

triggerEventNonexistent<EventNonexistent;>
= findOrder (order, $T.1) && $0.externalld;

+  Periodically. The trigger specification is 'Periodic', which needs a value that is the
period at which to fire the trigger, in seconds. An example of a periodic trigger that fires
once a minute is:

triglmin< Periodic=60; >;

«  Byrequest in another document, using the "triggerOutputDoc' function. The trigger
specification is 'OnRequest’, which needs a value that is the number of trigger
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parameters that need to be passed by the requesting document. An example of a
request trigger with two parametersis:

trigOnRequest<OnRequest=2;>
= findOrder (event, $T.1) &&
isIn($E.status, "UNA", "CNL") &&
$0.externalld;

Creation of, changes to the number of eventsin, and deletion of an event relationship
processed by dml. The trigger specification is 'RelationChanged’, which as no value.
The Output Document is activated once for each event in the relationship. The event is
supplied in trigger parameter 1. An example of an relations