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This section provides the following information:

.

.

Who Should Use This Guide, pag#

How This Guide Is Organized, paggi
Understanding Document Conventions, paye
Related Documentation, pagei

Obtaining Documentation, pagei

Obtaining Technical Assistance, pagai

Who Should Use This Guide

This guide provides the procedures you needonfigure and manage the Cisco Billing and
Measurements Server (BAMS) using the Mdachine Language (MML) command-line interface.

This guide is intended for people responsiblesigatem configuration andlay-to-day operations.

Caution  Users of this guide should be familiar with CexhtOffice direct and tandem switch operations; SS7
signaling operations; Cisco PGW 2200 PSTN Gateway (formerly known as the Cisco Media Gatewa
Controller), in particular its Call Control drSignalling modes; network management tools and
protocols, such as FTP, SFTP, TCP/IP; UNIX systéeiministration for Solaris systems with Korn shell;
SUN Netra platform management; telco billing opinas, including BAF Bellcore requirements; use of
MML; and Cisco requirements on which BAMS software is based.

How This Guide Is Organized

The CiscoBilling and Measurements Server UseGuideis organized into the following chapters:

.

.

Chapter 1, Introduction to Cisco BAMS
Chapter 2, Setup and Installation
Chapter 3, Provisioning BAMS
Chapter 4, Using MML Commands

| oL-11618-18
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M Understanding Document Conventions

- Chapter 5, Using BAMS Tag IDs

« Chapter 6, Configuring BAMS for BAF Output

« Chapter 7, Configuring BAMS for ASCII Output and Measurements
» Chapter 8, Configuring BAMS for PO1 Output

« Chapter 9, Configuring BAMS for NICS Output

» Chapter 10, Configuring BAMS for 1110 Binary Output

« Chapter 11, Configuring BAMS for QoS Output

« Chapter 12, Obtaining Measurements

« Appendix A, Troubleshooting Cisco BAMS

« Appendix B, Upgrading to BAMS Release 3.30

» Appendix C, Backing up and Restoring BAMS

» Appendix D, Installing Solaris 10 Version 0708-V02 on Sun Netra T5220

Understanding Document Conventions

The following conventions are used in the procedures in this guide:
» All steps are numbered from 1.
» If there is more than one effort tostep, the step isdiken down by the letters a, b, ¢, and so on.

» If there is more than one option in a step, the options are identified by bullet points. You can select
only one option.

« Tablel lists MML conventions.

Table 1 MML Conventions

Convention Meaning Examples and Comments

Boldface Commands and offset-list
keywords you enter
literally as shown

Italics Variables for which youjcommandtype interface

supply values You replace the variable with the type of

interface.

In contexts that do not allow italics, such as
online help, arguments are enclosed in
angle brackets (< >).

Square brackets ([ ]) Optional elements command [abc]
abc is optional (not required), but you can
choose it.

Vertical bars (|) Separated alternative [command|[ abc | def ]

elements You can choose either abc or def, or neither,

but not both.

Cisco Billing and Measurements Server User Guide
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Table 1

MML Conventions (continued)

Understanding Document Conventionlll

Convention

Meaning

Examples and Comments

Braces ({})

Required choices

command{ abc | def }

You must use either abor def, but not
both.

Braces and vertical bars
within square brackets

(RUBS)

A required choice
within an optional
element

command[ abc { def | ghi } ]
You have three options:

« nothing

+ abc def

« abc ghi

A string

A nonquoted set of
characters

For example, when you set a Simple
Network Management Protocol (SNMP)
community string tgublic, do not use
guotation marks around the string;
otherwise, the string will include the
guotation marks.

System prompts

Denotes interactive
sessions and indicates
that the user enters
commands at the
prompt

The system prompt dicates the current
command mode. For example, the prompt
mmi:sys> indicates an open MML session at
the system level, andmi: n> indicates a
session for the displayeth node.

Note ncan be any whole number from 1
to 8, or a node name; for example,
mml:1> Or mml:1:boston>

Screen font Terminal sessions and |For example:

information the system
displays

Save

Angle brackets (< >)

Nonprinting characters
such as passwords

For example:
<password

Caution Meansreader be carefulln this situation, you might do something that could result in equipment
damage or loss of data.
Note  Meansreader take noteNotes contain helpful suggestions or references to materials not contained in
this manual.
Tip Meansthe following information might help you solve a problem
Cisco Billing and Measurements Server User Gui
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Ml Related Documentation

Timesaver

Means thedescribed action saves tim¥ou can save time by performing the action described in the
paragraph.

Related Documentation

Obtaining

Cisco Media Gateway Controller Hardware Installation Guide

Cisco Media Gateway Controller Software Release 9 Installation and Configuration Guide
Cisco MML Command Referen@eanline document)

Access the Cisco Media Gateway Controller Software guides by starting at the following URL:
http://www.cisco.com/en/US/products/hw/vcallcon/ps2027/tsd_products_support_series_home.html
Cisco PGW 2200 PSTN Gateway installation and user documentation

Sun Solaris UNIX user documentation

Tape backup instructions: Sun Netra j2.0 (or lafer3werbook (Administratos Guide)

SNMP information: http://www.isp-planet.com/equipment/automanagel.html

Sun Microsystems information: http://www.sun.com

General UNIX information: SYBEXUNIX Complete

General networking information: SYBEXetworking Complete

BAF documentation: Bellcore GR-1100-CORE

Documentation

These sections explain how to obtain documentation from Cisco Systems.

World Wide Web

You can access the most current Cisco docuatenmt on the World Wide Web at this URL:
http://www.cisco.com

Translated documentation is available at this URL:
http://www.cisco.com/public/countries_languages.shtml

Documentation CD-ROM

Cisco documentation and additional literature available in a Cisco Documentation CD-ROM
package, which is shipped with your producte Documentation CD-ROM igpdated monthly and may
be more current than printed documentatiorne TD-ROM package is available as a single onit
through an annual subscription.

Jl_ Cisco Billing and Measurements Server User Guide
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Obtaining Technical Assistancell

Ordering Documentation

You can order Cisco documentation in these ways:

« Registered Cisco.com users (Cisco direct customers) can order Cisco product documentation fre
the Networking Products MarketPlace:

http://www.cisco.com/cgi-bin/order/order_root.pl

» Registered Cisco.com users can order the Doatatien CD-ROM through the online Subscription
Store:

http://www.cisco.com/go/subscription

» Nonregistered Cisco.com users can order docunientttrough a local account representative by
calling Cisco Systems Corporate Headquarters (California, U.S.A.) &a288208 or, elsewhere
in North America, by calling 80653-NETS (6387).

Documentation Feedback

Obtaining

Cisco.com

You can submit comments electronically on Cisco.com. In the Cisco Documentation home page, clic
the Fax or Email option in the'Leave Feedbacksection at the bottom of the page.

You can e-mail your comments to bug-doc@cisco.com.

You can submit your comments by mail by using the response card behind the front cover of your
document or by writing to the following address:

Cisco Systems

Attn: Document Resource Connection
170 West Tasman Drive

San Jose, CA 95134-9883

We appreciate your comments.

Technical Assistance

Cisco provides Cisco.com as a starting point fbteahnical assistance. Customers and partners can
obtain online documentation, troubleshooting tipgl sample configurations from online tools by using
the Cisco Technical Assistance Center (TAC) Web. &itseco.com registered users have complete access
to the technical support resources on the Cisco TAC Web Site.

Cisco.com is the foundation of a suite of interactivetworked services that provides immediate, open
access to Cisco informationetworking solutions, services, programs, and resources at any time, from
anywhere in the world.

Cisco.com is a highly integrated Internet applicatamd a powerful, easy-to-use tool that provides a
broad range of features and seps to help you with these tasks:

« Streamline business processes and improve productivity
» Resolve technical issues with online support
» Download and test software packages

| oL-11618-18
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M Obtaining Technical Assistance

« Order Cisco learning materials and merchandise
» Register for online skill assessment, training, and certification programs

If you want to obtain customized information andvéee, you can self-register on Cisco.com. To access
Cisco.com, go to this URL.:

http://www.cisco.com

Technical Assistance Center

The Cisco Technical Assistance Center (TAC) is abédl#o all customers whaeed technical assistance
with a Cisco product, technology, or solution.dlevels of support are available: the Cisco TAC
Web Site and the Cisco TAC Escalation Center.

Cisco TAC inquiries are categorized according to the urgency of the issue:

« Priority level 4 (P4)-You need information or assistance concerning Cisco product capabilities,
product installation, or basic product configuration.

« Priority level 3 (P3)-Your network performance is degraded. Network functionality is noticeably
impaired, but most business operations continue.

» Priority level 2 (P2)-Your production network is severely degraded, affecting significant aspects
of business operations. No workaround is available.

» Priority level 1 (P13-Your production network is down, amdcritical impact to business operations
will occur if service is not restoregliickly. No workaround is available.

The Cisco TAC resource that you choose is based on the priority of the problem and the conditions of
service contracts, when applicable.

Cisco TAC Web Site

You can use the Cisco TAC Web Site to resolve P3 and P4 issues yourself, saving both cost and time.
The site provides around-the-cloakcess to online tools, knowledge bases, and software. To access the
Cisco TAC Web Site, go to this URL:

http://www.cisco.com/tac

All customers, partners, and resellers who havelid Gisco service contract have complete access to
the technical support resources on the Cisco TAC Web Site. The Cisco TAC Web Site requires a
Cisco.com login ID and password. If you have a valid service contract but do not have a login ID or
password, go to this URL to register:

http://www.cisco.com/register/

If you are a Cisco.com registered user, and you damsolve your technical issues by using the Cisco
TAC Web Site, you can open a case online by using the TAC Case Open tool at this URL:

http://lwww.cisco.com/tac/caseopen

If you have Internet access, we recommend ybatopen P3 and P4 cases through the Cisco TAC
Web Site.

Cisco Billing and Measurements Server User Guide
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Obtaining Technical Assistancell

Cisco TAC Escalation Center

The Cisco TAC Escalation Center addresses priority level 1 or priority 2eigsues. These
classifications are assigned when severe netwagkadiation significantly impacts business operations.
When you contact the TAC Escalation Center veitR1 or P2 problem, a Cisco TAC engineer
automatically opens a case.

To obtain a directory of toll-free Cisco TAC telephone numbers for your country, go to this URL:
http://www.cisco.com/warp/public/687/Directory/DirTAC.shtml

Before calling, please check with your network operataarger to determine the level of Cisco support
services to which your company is entitled: ésample, SMARTnet, SMARTnet Onsite, or Network
Supported Accounts (NSA). When you call the center, please have available your service agreemen
number and your prodt serial number.

This document is to be used in conjunction with the documents listed iR¢h@&ted Documentation”
section on paggvi.

Documentation Feedback

If you are reading Cisco product documentatiorttenWorld Wide Web, you can submit technical
comments electronically. Clidkeedbackin the toolbar and seleBiocumentation After you complete
the form, clickSubmit to send it to Cisco.

You can e-mail your comments to bug-doc@cisco.com.

To submit your comments by mail, for your coniece many documents ain a response card
behind the front cover. Otherwise, you can mail your comments to the following address:

Cisco Systems, Inc.

Document Resource Connection
170 West Tasman Drive

San Jose, CA 95134-9883

We appreciate and value your comments.

| oL-11618-18
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CHAPTER 1

Introduction to Cisco BAMS

Revised: March 10, 2011, OL-11618-18

The Cisco Billing and Measurements Server (B8)Mollects, formats, and stores billing and
measurements data derived from CDR files, which BAMS polls from a Cisco PGW 2200 operating in
signaling mode or call-control mode. (deigurel1-1). BAMS-formatted data can then be processed by
a billing system and other measurm collection and reporting sgshs. BAMS also reports error
information using théamstraputility. This error information is collected and displayed by the
CiscoMGC Node Management System.

Figure 1-1  Cisco PGW 2200 PSTN Gateway Components

Billing data

CDRs :
BAMS > Operational

, measurements
|

MGC host :
servers _\‘\; Billing data in TLV

SS7 links

IP Control LAN

Core backbone
network

46597

Bearer circui -
earer circuits Cisco MGW

Collecting Data

CiscoBAMS collects data from the Cisco MGC through File Transfer Protocol (FTP) or Secure File
Transfer Protocol (SFTP). BAMS is configured with a login ID and password for the Cisco MGC hosts
BAMS can collect data from the Cisco MGC in simplex or redundant mode of operation.

Cisco Billing and Measurements Server User Gui
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M Formatting Data

Data Collection

Cisco BAMS can collect data from up to eight MGC nodes with BAMS software Release 3.0 and above.
Data collected from the first MGC node is stoiedhe /opt/CiscoBAMS/data/s01 directory, data
collected from the second MGC pair is stored i@ thpt/CiscoBAMS/data/s02 mdictory, and so forth.

Cisco BAMS collects data from the Cisco MGC through the File Transfer Protocol (FTP) or SFTP.

Each BAMS node can collect from a single MGC node. The polling function of each BAMS node is
configured with a login ID angassword for the Cisco MGC hosBAMS can collect data from the

Cisco MGC in simplex or redundant mode of openatiin a simplex mode of operation, the single

BAMS unit performs the data celttion across all eight nodes.redundant mode, feeach node, one

BAMS unit actively collects from thBIGC while the other unit is in standby mode. The active/standby
polling status is independent for each BAMS node. On a single BAMS unit in a redundant system, some
nodes may be in the active collection state, whiteeohodes are in the standby state. The corresponding
nodes on the other BAMS unit will have the opposite polling status.

For each node, the data collection can be manually rotated from the active to the standby BAMS unit.
Such a rotation is referred to as a data switchawel can be carried out routinely for preventive
maintenance purposes. The fail-safe mode of operatimkes an automatic rotation from the active
BAMS unit to the standby unit in the event of a system failure on the active unit.

Cisco BAMS Terminology

Cisco has changed some of the names for its proddotsll of these name chges have yet been made
within the CiscoBAMS software. Note the following terms used in the CiB&dMS software and
configurations and their more recent Cisco MGC software equivalent.

CiscoBAMS Software Term CiscoMGC Software Term

Nailed Signaling mode

Switched Call Control mode

Cisco MGC node Cisco PGW node

Cisco MGC software Cisco PGW software

Cisco SC2200 Signalling Controller Cisco PGW 2200 PSTN Gateway
Cisco VSC3000 Virtual Switch Controller |Cisco PGW 2200 PSTN Gateway

Formatting Data

The raw data collected from the Cisco MGC units ithie form of binary files. This data must be
converted into a format that the billing system can recognize. In addition to formatting the data files,
BAMS also augments the billing data, adding data required by the billing system but not automatically
provided by the Cisco MGC. BAMS validates the records and flags exceptions.

Finally, BAMS provides the data in a uniform format to the billing system, which permits record
comparisons. Because the records are normalized atieein a format suitable for statistical analysis.

In addition to standardized billing data, BAMS generates measurements data. Measurements can be
taken in a specified time interval and for a variety dhdzbjects. This data is suitable for traffic studies

on network usage.
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Note

Storing Data Il

Depending on the error flagged during validation, the record can be written to an error file and droppe
or it can flow through the system with default valuleseither case, alarmseagenerated and written to

the system log file (syslog). In general, structareecord-format errors result in the record being
dropped. Lookup errors result in the record acquiring default values.

Storing Data

Note

BAMS stores the formatted data on disk in a dhtactory where it can be tlected or polled by the
billing system. In addition to billing data, BAMS stores exception and measurements data, and write:
system messages to a log file. The data collectethdpilling system is renamed and is deleted from
BAMS after archival, if desired, bthe Mass Storage Control (MSC) task.

Files collected by BAMS from the Cisco MGC dimme-stamped and sequence-numbered. Successfully
formatted files are renamed with special prefix anffix symbols. The MSC taskust be set up with

this file pattern information. ThBISC can also be configured to generate alarms when specified data
thresholds are passed. Alarm notification can alssehb@p for aged files. Alarms flag polling problems
and prevent available disk space from filling up completely and halting or otherwise impeding systen
operation.

Billing files contain Bellcore AMA (Automatidessage Accounting) Format (BAF) records. BAF
records do not contain an indexing field, such as a record count or sequence number. The billing file
name, however, can be traced back to the original input file from the Cisco MGC.

Trapping Errors

Each BAMS software task generates its ownoetrror messages. A SingpNetwork Management
Protocol (SNMP) taskhamstrap is used to manage the trap messages. All messages are written to th
system log by the Alarm task (ALM), converted ittaps by bamstrap, and forwarded to the Cisco MGC
Node Manager for response. The operator can de¢ermine appropriate aoti based on the reported
alarm or event.

System Backup and Recovery

Backup of data on BAMS can be accomplished in one of the following ways:

- For BAMS Release 3.20 and laterBy using the BAMS utility, bamsbackup, to back up the
configuration and data files to a file or device. For more information, sefpiendixC, “Backing
up and Restoring BAMS.”

« For BAMS Release 3.14 and earlierBy backing up the data from the Sun Netra to a mass storage
device, in which case the storage device must be supported by tiNeBamlatform

« For BAMS Release 3.14 and earlierBy collecting the data from BAMS over a TCP/IP network
connection when backup is requiradd storing it on a backup server

| oL-11618-18
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Note

The procedures for backing up and restoring dat&un Solaris client/server systems are well
established and documented, and several relatesl aoelavailable to the UNIX system administrator.
In addition to Sun Solaris documentation, third-partndor documentation (for example, by Veritas)
and general reference infornat are provided by UNIX software publishers, includindgr@illy and
Wiley.

The best backup strategy depends on the' sisetwork configuration and available resources. In
general, users should collect files in an FTP sesafooften as necessary and store them as required.
Each file recommended for backup is indicatedable1-5 by an asterisk following the description.

See the Sun Netra j20 (or latéhswerbook (Administratés Guide)for system backup instructions.

BAMS features built-in recovery pcesses for system interrupt or dral the unit crashes in the middle
of a provisioning session, restart the session using the dstver that the system crashed with as your srcve
and use a new dstver (sgmov-sta—Provision Start” section on pade€l6 for details).

Contact the Cisco Technical Assistance Center feistence with performing BAMS system backup
or restoring BAMS from a previous backup.

Installing the Sun Solaris 10 Operating System

Note

The BAMS software package by itself does nattain any operating-system-dependent code and,
therefore, will run on Solaris 10. The BAMS software license libraries do contain some
operating-system-dependent calls that are not available in Solaris versions prior to 5.8. The only BAMS
task that links to the software licensing librarieliGR. The MGR task is built on Solaris version 5.8.
BAMS 3.30 is compatible with Solaris 5.8 through 5.10.

Cisco BAMS 3.30 is compatible with the Sun Solaris 10 operating system. In addition Baist®
requires that you follow specific guidelines in the partitioning of the BAMS hard disks.

Before you install CiscBAMS Release 3.30 software, you must ensure that Sun Solaris 10 is installed
and that the CiscBAMS server disks are properly partitiondtbr information on installing Solaris 10
installation and disk partitioning, see tBésco Media Gateway Controller Software Release 9
Installation and Configuration Guide

BAMS 3.30 Modifications Overview

The Cisco Billing and Measurements Server (BAMS),Release 3.30 software is modified to provide
the following:

« Support for all the feeds amé@pabilities that are available in BAMS 3.20 release.

« Support for any new fields/CDRs that are supported in the Cisco Media Gateway Controller
software, Releases 9.6(2) and 9.7(3), which runs on the Cisco PGW 2200.

» Support for any fields/CDRs that were changed after the release of Cisco BAMS 3.20.

» Support for the following Trunk Group measurements. Traps must be supported that notify when a
configured threshold is crossed.

Cisco Billing and Measurements Server User Guide
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— Total seizures on a trunk group during aasred period—BAMS counts the call attempts
(seizures) on a trunk group (IAM/SETUP in TAG 4003), over a defined period of time. The
measured period must be configurable (1 hour is the default duration).

— Total answered calls on a trunk group duringieasurement period—BAMS counts the receipt
of ANM/ANSWER messages (TAG 4005) on a trunk group, over a defined period of time. The
measured period must be configurable (1 hour is the default duration).

— Answer Seizure Ration (ASR) value duriagneasurement period—brmation is derived
using the measurements in A and B above (B + A). The measured period must be configurak
(1 hour is the default duration). The measurement threshold on ASR is crossed when the val
drops below a specified value.

— Peak Traffic carried by each trunk group in Bda—A measurement isqeired for each trunk
group to determine the Busy Hour (calls thedich the answer staté)iring a 24-hour period.

BAMS 3.30 Features and Formats

BAMS 3.30 supports all of the features and output formats that were supported in prior versions of
BAMS. The BAMS 3.30 package supports all oé BBAMS 3.20 features @noutput formats. The
following new features and outputrfoats are provided in BAMS 3.30:

.

.

Support for Solaris 10 operating system

Support for new fields/CDR in MGC Release 9.6 and 9.7

Length change in existing CDE tags

New CDE fields for extended ASCII output and Binary 1110 Output

Support for trunk group measurements such as total seizures on a trunk group during a measure
period and total answered calls on a trunk group during a measurement period; answer seizure ralt
(ASR) value during a measurement period; and peak traffic carried by each trunk group in Erlang

New Measurements reported in the Daily file, lwhse current and new stored values, requiring new
captured data and non-integer measurements

Support for BAMS stiware licensing

New alarms related to license failures

Support for new QoS feed

Support for the mode PGW Dynamic Update = True only
SFTP File Transfer Support

Generic Error Handling

Solaris 10 Support

The BAMS software package runs on the Solari®fi€rating system. The BAMS software licensing
libraries do contain some operaisystem-dependent calls that aa available in Solaris versions
prior to 5.8. The BAMS MGR task is the only tatblat links to the license libraries. The MGR task is
built on Solaris versiorB. BAMS 3.30 is compatible with Solaris 5.8 through 5.10.

| oL-11618-18
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Continued Support for BAMS 3.20 Features and Formats
BAMS 3.30 supports all of the features and output formats that were supported in prior versions of

BAMS. The BAMS 3.30 package is based on the source code of BAMS 3.20. The BAMS 3.30 new
features and output formats are added to the existing functionality.

CDE Tag Length Changes

Table1-1lists the CDE tags for which the maximum lengtlthanged. The internal structure of BAMS
3.30 is adjusted to accommodate the maximum length for the listed tags.

Table 1-1 CDE Tag Length Changes
CDE Tag
Number |CDE Tag Name CDE Minimum Length |CDE Maximum Length
4215 Charge Tariff Info 8 68
4223 PRI AOC-S Charge Info 6 66
4224 PRI AOC-D Charge Info 10 70
4225 PRI AOC-E Charge Info 10 70
4098 Originating Leg DSP Statistics|280 794
4099 Terminating Leg DSP Statistics280 794
New CDE fields

Tablel1-2lists new CDEs in BAMS 3.30 that were not present in BAMS 3.20. FMT converts these fields
into the internal BAMS format. The COR task merges the new fields.

Table 1-2 New CDE Fields

CDE Tag CDE Minimum |CDE Maximum
Number |CDE Tag Name Length Length
4227 RO/PR Executed 1 1
4228 RO/PR Other Call Ref 8 8
4229 RO/PR Replacement TRK group 2 2
4230 RO/PR Replacement Chan ID 2 2
4231 RO/PR Switchover Timestamp 4 4
4232 Rejecting Location Label 1 20
4233 Rejecting Location Label Direction 1 1
4236 H323 Destination 1 29
4237 Ingress Redirecting Number 1 16
4239 Service Usage Data 2 2
4242 Terminating Remote SIP Host 1 256
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Table 1-2 New CDE Fields (continued)
CDE Tag CDE Minimum |CDE Maximum
Number CDE Tag Name Length Length
4243 Terminating Local SIP Host 1 256
4244 License Reject License Reason 1 20
4245 License Rejecting Direction 1 1
4013 LRN number 1 96
2018 ANSI Egress Calling number Nature of Address |1
2019 ANSI Egress Redirecting number Nature of Address
2020 ANSI Egress Original Called Number Nature Of |1

Address
3018 ITU Egress Calling number Nature of Address 1
3019 ITU Egress Redirecting number Nature of Address1
3020 ITU Egress Original Called Number Nature Of 1

Address

New CDE Fields for Extended ASCII Output

For Cisco BAMS 3.30, new fields are added toBAdVIS 3.20 Extended ASCII Output. The Field Index
is a reference to the field in thernma-separated billing-output record.

SeeChapter7, “Extendable ASCII Output”

Note CDE 4234 and 4235 were present in BAMS 3.20 but are only used in CDB 1071. Therefore, they wil
not be generated on any billing outputs.

New CDE Fields for Binary 1110 Output

New fields 97-132 are added to the BAMS Binary1110 Output. The Field Index is for reference only an
is not related to position in output.

SeeChapterl0, “1110 Binary Output”

New Measurements

SeeChapterl2, “Obtaining Measurements”

Support for BAMS Software Licensing

See the sectiofCisco BAMS Software License” section on pab€0.

Cisco Billing and Measurements Server User Gui
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Support for New QoS Feed

SeeChapterll, “Configuring BAMS for QoS Output”

Support for the Mode PGW Dynamic Update = True

The feature PGW Dynamic Update Mod was introduicetthe BAMS 3.20 software release. All of the

code necessary to support PGW Dynamic Update Mode already exists in the code base. The code bas
also supports operation when theW®ynamic Update Mode is set kalse. The Mode of operation is
determined by an environment variable (PGW_DYNAMIC_MODE). A utility provided in BAMS 3.20

was used to set this variable and make the necessary table modification when the value was changed.

The code that controls the operation of BAMS based on the value of the PGW_DYNAMIC_MODE is
spread across almost all proces§esminimize the possibility of introducing errors into the system, the
tasks have not been modified to change theg thaey handle the PGW_DYNAMIC_MODE variable.
Instead, theset_pgw_modaeutility is modified to enable setting the value to TRUE only. The utility
changes the table struce to the PGW_DYNAMICMODE=TRUE structure.

The utility is required for users that wish to uade to BAMS 3.30; but, who currently are operating
BAMS in the mode PGW_DYNAMIC_MODE = False. For such cases, the utility backs up the current
configuration and then restructures the TRUNKGRP table. This action retains the customer’s current
trunk configuration and creates a TRUNKGRiBle that is compatible with the
PGW_DYNAMIC_MODE=TRUE mode. The default value for new installations is set to TRUE and an
empty TRUNKGRP table with theorrect structure for PGW_DYNAIC_MODE=TRUE is installed.

No utility is provided to change the RG DYNAMIC_MODE to FALSE. The MML command
set-pgw-modenot available in Cisco BAMS 3.30. The MML commantiv-ne will not report the
PGW_DYNAMIC_MODE state.

SFTP File Transfer Support

Cisco BAMS 3.20 uses FTP to collect filesrfrahe Cisco PGW 2200 and to pass files between
redundant BAMS units. In BAMS 3.30, operators cmse FTP or the more secure SFTP as the file
transfer protocol. The PGW2200 polling protocol is controlled by the poll.CTL file on a node by node
basis. By default, the file transfer protocol is sdt1d” for new installations. For upgraded installations,
the current poll.CTL file is changed to the BAMS 3.30 structure and the polling protocol is set to FTP.
In BAMS 3.30, file transfer protocol for BAMStredundant-BAMS connectiorcan be SFTP or FTP;

but, for security purposes, Cisco recommends SFTP.

The FTP protocol is integrated into the BAMS software. Instead, BAMS invokes the command-line FTP
utility supplied with the operating system. In BAMS 3.30, the polling task invokes either the
command-line FTP or SFTP. SFTP is somewhat more complicated because the password cannot be
supplied in the polling script as it is with FTP. In addition, SFTP attempts to read commands from a
terminal. SFTP is invoked with the -b switch to redirect the command input to a file. In place of the
password, the systems use a public key with a plaintext key file as the authentication method. Although
this is not the most secure unattended autheiditanethod, it does not require users to manually
configure an ssh agent after each reboot. The use of public keys require the user to generate pairs of key
for each PGW 2200 that will be configured for SFTP usingtinekeygerutility. Thessh-keygenutility

must be used for new installations and fosteyns that are upgraded to BAMS 3.30. Shtbhamunit

utility is used to identify a redundant BAMS systand the user name. A password is no longer required
and can be left blank. There is no datassture change and no migration is required.
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Generic Error Handling

Background

Implementation

The Generic Error Handling feature supports changes in CDE lengths without causing BAMS to stor
processing data or shutting down. In prior releaB&MS did not check the length of each CDE. The
BAMS software ran with the assumption that the CDE length would match the expected length. Whe
the FMT task encountered a CDE tlateeded the expected length, it used the length supplied in the
CDE and copied it to the BAMS internal data struetdrhis caused memory to be overwritten and could
cause a core dump and the task would shutdown. The MGR restarted the FMT task but the problem
repeated until an opetintervened manually.

Initially, all CDRs are processed by the FMT tasid converted from Cisco raw format into BAMS
internal format. As the FMT task processes eacltObDchecks it against axpected length. If the
length is correct, it converts the CDE into int@rformat. If the CDE exceedbe expected length, FMT
transfers only the expected number of bytes thioBAMS internal format. Any extra bytes are
discarded. A minor alarm is raised and the system logs the discrepancy in the syslog.

Alarm
Whenever a CDE exceeds the expedejth, an alarm is raised and a record of the alarm is entered
into the syslogTable1-3 identifies a new alarm that supports generic error handling.
Table 1-3 New Error-Handling Alarm
Condition Message Level |Frequency
CDE expected length [“CDE from w CDB are truncated from CDRMinor |[Once per input file
exceeded file cdr_xxx_yyy.bin due to larger than
expected size.”
Cisco Billing and Measurements Server User Gui
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Cisco BAMS Software License

Cisco BAMS, Release 3.30 introduces softwarensteg. The BAMS software license enables running
the BAMS application software on a specified Suatfolrm. The license is assigned per BAMS system.
The license file is node locked on the hostiDited BAMS machine. For BAMS systems configured in
an active-standby context, both BAMS nodes require an individual license file.

Host ID Mechanism

All Sun Microsystems machines have a unique hostID, which is a 32-bit integer. For BAMS software
licensing, the hostID is used for node locking. For example, on Sun systems running the Solaris
operating system, entering thestid command obtains the 32-bit hostID in hexadecimal format.

The hostID is associated with thein board of the machine. If the mé@oard is replaced or if a user
wants to move the software to a new machine, the user must contact Cisco for a new license.

BAMS License Validation

BAMS 3.30 checks the base license withshert systemscript first. Then BAMS continues to perform
license validation. If there is no valid base license sthet_systemscript stops running and the user is
informed that no valid base license exists.

Periodic License Validation

The BAMS software periodically checks (every 5 mas)tto ensure that the base license remains valid.

- Ifthe base license expired, BAMS generates'thheense Expired” alarm and shuts down the BAMS
software. A user can read the Ifilg to learn why BAMS shutdown.

« If there is a valid base license but it is duexpire in a week or less, BAMS generates the
“License to Expire at MM/DD/YYY” alarm. However, the BAMS application software continues
to run.

Base License Managegnt During Switchover

BAMS checks for the existence of a base license during startup, and periodically thereafter, on both
active and standby BAMS systems. A switchoslees not affect base license management.

Exception Management

If the BAMS start_systemscript stops because there is no valide license, the user first checks to
verify that a valid base license exists and that the license is located in the directory
/opt/CiscoBAMS/license othe associated machine.

If a valid base license exists but the license fileéaited in the wrong directprthe user must place the
license file in the directory /opt/CisB&MS/license on the associated machine.

If no valid base license exists or an existing license has expired, the user must contact Cisco to obtain a
license.

If BAMS generates a license-related alarm, the skeuld respond appropriately to address the problem
identified in the alarm ocontact the Cisco TAC.
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If the BAMS software shuts down, the user should read the log file to see whether the shutdown occuri
because the license expired. If the license exptrexluser must contact the Cisco account team.

BAMS Software License Operations

Cisco BAMS Release 3.30 providesteeck_licensescript that displays theurrent license information.
To install a new license file, a user copies fite to the directory /opt/CiscoBAMS/license.

License-Related Alarms
The BAMS Release 3.30 software indks the following alarms that itcgenerate if a license file does
not exist:
» License Expired—This is a critical alarm. BAMS shutbown immediately following this alarm.

» License to Expire at MM/DD/YYYY —This is a major alarm. This alarm is cleared when a new
license is installed. The alarm is generated whene are 7 days or fewer remaining for the license.
This alarm is generated every 24 houndil a new license file is installed.

BAMS License File Types

Cisco BAMS Release offers five distinct license types.
» General license—A general (base) license does not expire.

« Temporary license—A temporary license is intended to be used by a customer whose applicatior
has gone down and must be reactivated quickly but cannot get a license through the appropriate
channel.

» Demo license—"Evaluation” orders for BAMS include a demo license that expires after 60 days.
After 60 days, BAMS will not operate until a new product authorization key (PAK) is registered.

- External Lab License—An external lab license enables a Cisco partner to run BAMS in its lab to
validate interoperability of itsystems with BAMS. This license is similar to a Demo License, but
expires after 180 days.

« Internal Lab License—A lab license for running BAMS in Cisco labs. This license expires after
one yeatr.

Table1-4 provides additional information about the BAMS license types.

Table 1-4 BAMS License Types

License Type Expiration Time
General none
Temporary 72 hours
Demo 60 days
Internal lab 1 year

External lab 180 days

Cisco Billing and Measurements Server User Gui
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Note

Cisco BAMS 3.30 provides the commacideck_licensehat you can enter tcheck the status of a
BAMS software license.

Installing BAMS with the Licensing Mechanism

Note

Stepl
Step2

Step3

Note

Step4

Step5
Step6
Step7

Step8

Step9

To support BAMS licensing, the BAMS 3.30 software includes the new directory
/opt/CiscoBAMS/license, which is provided to caimt license files. Also, a new license management
utility namedImutil is included in the directory /opt/install/bin.

If BAMS is uninstalled, existing license files remain on the system so that they are present in case the
user re-installs BAMS.

To install BAMS 3.30 to include the licensing mechanism on an active-standby system, complete the
following steps:

Install BAMS on the active platform and configure it as BAMS unit 0.

Obtain the hostID of the BAMS system byadishing a Telnet session and issuinghhstid command
as shown in the following example:

bash-3.00$ telnet <BAMS_IP_address >

Trying < BAMS_|IP_address >...

Connectedto < BAMS_IP_address >.

Escape character is "]".

login: bams

Password:

Last login: Wed Mar 12 21:56:30 from <BAMS_hostname>
Sun Microsystems Inc. SunOS 5.10  Generic January 2005

$ hostid
8459d5de

Go to the Cisco Systems web site and use the hostID of BAMS unit 0 with the PAK that is provided with
the BAMS software CD to apply the license file.

Cisco emails the appropriate litee file to each BAMS customer.

Copy the license file to the directory /opt/CiscoBAMS/license. If an older license file is present in this
directory, delete it.

The active BAMS is now ready for operation.
Login as bams user and enter the comne&tad_system
Install BAMS on the standby platform and configure it as BAMS unit 1.

Go to the Cisco Systems website and use the hostID of BAMS unit 1with the PAK that is provided with
the BAMS software CD to apply the license file.

Copy the license file to the directory /opt/CiscoBAMS/license. If an older license file is present in this
directory, delete it.

Login as bams user on BAMS unit 1 and enter the commtartl system
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Cisco BAMS Software Licenselll

The preceding steps are all that exquired to install BAMS 3.30 (with the licensing mechanism) on a
BAMS active-standby system. For a single, staodalBAMS system, only the first four steps are
required.

License Upgrade Procedure

Stepl
Step2
Step3
Step4

Step5
Step6
Step7
Step8
Step9
Stepl0

Stepll
Stepl2

Note

To upgrade BAMS to include the licensing manfsm on an active-stanglsystem, complete the
following steps:

Stop BAMS on BAMS unit 0.
Remove the preceding release of the BAMS software.
Install BAMS 3.30.

Go to the Cisco Systems web site and use the hostID of BAMS unit 0 with the PAK that is provided wit
the BAMS software CD to apply the license file.

Install the license file on BAMS unit 0.

Login as bams user on BAMS unit 0 and siart_system
Stop BAMS on BAMS unit 1.

Remove the preceding release of the BAMS software.
Install BAMS 3.30.

Go to the Cisco Systems website and use the hostID of BAMS unit 1 with the PAK that is provided wit
the BAMS software CD to apply the license file.

Install the license file on BAMS unit 1.

Login as bams user on BAMS unit 1 and siart_system

The preceding steps are all tha¢ aequired to upgrade to BAMS 3.30 (with the licensing mechanism)
on a BAMS active-standby system. For a single,ddéone BAMS system, only the first four steps are
required.

Upgrading from a Temporary to a Base License

If you operate BAMS initially with a demo or temporary license and subsequently wish to upgrade to
base BAMS license, complete the following steps.

Stepl  Obtain the appropriate license file via email from Cisco.
Step2  Copy the new license file onto the license server and into the directory /opt/CiscoBAMS/license on tt
BAMS system.
Step3  Delete the demo or temporary license file frtm license server and from the BAMS system.
Cisco Billing and Measurements Server User Gui
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Migration

See the sectioAppendixB, “Upgrading to BAMS Release 3.30”

Creating Directory Structures

Data directories are created fgou during BAMS installationTable 1-5 describes the Cisd®dAMS

directories.

Table 1-5 Cisco BAMS Directories

Directory Description

opt/CiscoBAMS/bin Contains executable processes and shell scripts.
opt/CiscoBAMS/CDR Contains the call record data.

opt/CiscoBAMS/CDR/archive

Contains archived call record data.

opt/CiscoBAMS/contrib

Contains system utilities.

opt/CiscoBAMS/data

Contains data subdirectoriés.

opt/CiscoBAMS/data/error

Contains error files.

opt/CiscoBAMS/data/logs

Contains daily MML session logs.

opt/CiscoBAMS/data/s0x

Contains node data files.

opt/CiscoBAMS/datalodenameOx

When a node name is assigned to nodeOx, a
directory link with thatname is created for sOx.

opt/CiscoBAMS/data/sOx/ASCII

Contains generated Cis®1GC End of Call 1110
files.

opt/CiscoBAMS/data/sOx/QOS-STAT

Contains generated QOS output files

opt/CiscoBAMS/data/sOx/ASCIIBAF

Contains generated ASCII BAF files.

opt/CiscoBAMS/data/sOx/BAF

Contains generated BAF files.

opt/CiscoBAMS/data/sOx/BIN1110

Contains generated 1110 Binary files.

opt/CiscoBAMS/data/sOx/error

Contains node-specific error files.

opt/CiscoBAMS/data/sOx/EXTASCII

Contains generated ®ndable ASCII files.

opt/CiscoBAMS/data/sOx/input

Contains input files.

opt/CiscoBAMS/data/sOx/Measurements

Contains measurements data.

opt/CiscoBAMS/data/sOx/NICS

Contains generated NICS files.

opt/CiscoBAMS/data/sOx/output

Contains output files. This directory contains files
that are currently being processed.

Note Any files in this directory that are older
than a few weeks can be manually
removed as a preventive maintenance
procedure.

opt/CiscoBAMS/data/s0x/p001

Contains generated P01 records.

opt/CiscoBAMS/data/sOx/TLV

Contains raw billing files from the Cisco MGC
that are in TLV format.

Jl_ Cisco Billing and Measurements Server User Guide
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Table 1-5 Cisco BAMS Directories (continued)

Creating Directory Structuresill

Directory

Description

opt/CiscoBAMS/data/sOx/xfr

This directory contains temporary, raw CDR files
to be transferred to thedundant BAMS unit for
redundant processing.

opt/CiscoBAMS/defaults

Contains default configuration filés.

opt/CiscoBAMS/files

Contains system configation files and log files.

opt/CiscoBAMS/files/mml

Contains configurations created by the user in
provisioning sessions.

opt/CiscoBAMS/files/s0x

Contains configuration files and log files for
nodeOx!

opt/CiscoBAMS/testdata

Contains test files.

opt/CiscoBAMS/files/snmpmibs

Contains SNMP MIB definitions in ASCII
formatted files.

1. Indicates files recommended for backup.

| oL-11618-18
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CHAPTER 2

Setup and Installation

Revised: March 10, 2011, OL-11618-18

This chapter provides informatian how to configure the Cisco Mm@ Gateway Controller (MGC) for
using the Billing and Measurements Server (BAMS), how to uninstall previous BAMS software
versions, and how to install and configure new versions of BAMS.

Caution

Note

Before upgrading to a new BAMS release, ensure that you have backed up the latest configuration &
data files. For more information, see tt8&/stem Backup and Recovery” section on page

Before you can run the Cisco BAMS, you shobtain a softwarkcense. See th&€isco BAMS Software
License” section on page10.

Upgrading to BAMS Release 3.30

If this is a first-time BAMS installation, follow the installation procedure in this chapter. If you are
currently operating a version of BAMS prior to Rate 3.30, you need to foll a migration procedure.
Proceed tAppendixB, “Upgrading to BAMS Release 3.30.”

Configuring the Cisco MGC for Using BAMS

You must edit your dmprSink.dat file to set the interval to dump the call detail records (CDRSs) to the
spool directory every 4 minutes. To do so, use this procedure:

Stepl  cd/opt/CiscoMGClvar
Step2 mkdir bam
Step3  chmod 777 bam
Step4  Open a vi session:
vi /opt/CiscoMGCl/etc/dmprSink.dat
Cisco Billing and Measurements Server User Gui
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Step5

Edit it as follows:
1 "callDetail" bin "cdr" "../var/log" "../var/bam" 10000 0 5

Caution

Step6

Step7

Note

The last field in the above line (that 1§,") is the MGC CDR dump interval (in minutes). This value

must be lower than and not equal to the BAMS meawents file interval (interval-minutes parameter)

set in the Node Parameters table (4¢pdating the Node Parameters Table” section on & for

details). If the Cisco MGC file interval is greater than or equal to the BAMS measurement interval, more
than one measurement interval could be crossadsingle input file. If this happens, a COR206 major
alarm occurs. The end result is floss of measurement data. This loss of data causes the ACC task to
generate an ACC222 minor alarm.

Open another vi session on the XECfgParm.dat:
vi /opt/CiscoMGC/etc/XECfgParm.dat

Verify the correct CDB settings:

a. engine.CDRtimeStamp = M
b. engine.CDRmessageTypes = "1010,1020,1030,1040,1050,1060,1070,1080"

The time stamp must be in milliseconds (M) and the message types must be from 1010 through 1080,
except 1110 is not supported when you are using BAMS in its normal configuration. However, BAMS
can be configured to output CetMGC End of Call records (s&&hapters, “Configuring BAMS for

BAF Output,”for details).

The 1110 CDB (Summary CDB) is generated at the cotiopl®f a call or after a call fails to attain the
setup status. The 1110 CBD includes basic billing information.

The 1071 CDB reports SSTde circuit information in two CDE tags: CDE 4234, which presents the
total circuit count; CDE 4235, which presents the number of unavailable circuits. For a PGW 2200 in
call control mode, the 1071 CDB is generated fonkrgroups. For a PGW 2200 in signaling mode, the
1071 CDB is generated for a signaling path.
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| Chapter2  8gp and Installation

Step8

Step9

Stepl10

Stepll

Stepl2

Note

Uninstalling BAMS W

Edit the diskmonitor parameter in XECfgParm.dat wi¢gate whether the CDR files are to be kept after
collection. You can use the same parameter to indloatelong the files are to be kept. If the value is

0, the .finishediles are removed immediately. A value of 1 means that the .finished files are deleted afte
1 day, 2 for 2 days, and so on. In the following example, the files are removed after 1 day, as reflect
in diskmonitor.CdrRmFinished = 1.

#
#

# Disk Monitor Parameters

#

#

diskmonitor.Limit = 7 # Minimum number of days to preserve (Trimming occurs only when the
threshold is exceeded.)

diskmonitor.Threshold = 80 # The percentage that the threshold is filled (80% full in this
case).

diskmonitor.SoftLimit=false # Set to true to allow override of preserve limit. Settingthis
parameter to false does not affect log file removal. See also the PreservelLogs setting.

diskmonitor.CdrRmPFinished = 1 # Remove'finished” cdrs after X days (0 = immediate).
diskmonitor.OptFileSys = # List of optional file systems to monitor (no trimming).

Open another vi session:

Vi /opt/CiscoMGC/etc/CONFIG_LIB/new/XECfgParm.dat

RepeatStep4 throughStep8 in the active_link directory, therov_link directory, and in the new
directory.

Stop the Cisco MGC:
[etc/init.d/CiscoMGC stop

Start the Cisco MGC for the file changes to take effect:
/etc/init.d/CiscoMGC start

If you are operating two Cisco PGW 2200 systema redundant Active/Standby configuration, you
must perform the 12 steps of this procedure for both PGW 2200s.

Uninstalling BAMS

If a previous BAMS release is already installed, you must uninstall it to start a new system. This
procedure removes all BAMS software; however, you can save the data and archive directories durir
the uninstall procedure. The uninstall procedure also asks you if you want to save the current active
BAMS configuration to a restorable provisioning batch file.

Note  The uninstallation process removes the contefitee /opt/CiscoBAMSlirectory except the
/opt/CiscoBAMS/CDR and /opt/CiscoBAMS/data folders.
Caution Do notremove the /opt/CiscoBAMS/CDR and /optoiBAMS/data directories manually. They are disk
partition mount points.
Cisco Billing and Measurements Server User Gui
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Stepl
Step2

Note

Step3
Step4

Step5

Step6

Step7

Step8

To uninstall BAMS, use this procedure:

Log in as the BAMS user.
Stop the application by entering the following commands:

$ cd /opt/CiscoBAMS/bin

$ mml

mml:sys>  stp-softw::confirm
mml:sys> quit

The default UNIX promptg or #) might vary with the shell program being used.

Log out. Make sure that all BAMS logins have exited. This account is removed during the uninstallation.
Log in as theoot user by entering the following command:

: root
< password >

Uninstall the application software:
$ cd /opt/install

Run the uninstall script:

$ bams uninstall

Follow the prompts from the uninstallation scripthéTuninstall script automatically copies the BAMS
configuration files from /opt/CiscoBAMS/files to /usr/tmp/bamsconfig).

Uninstall the application software:

$ cd /opt
$ pkgrm CSCOcaBAM

This completes the uninstallation procedure.

Installing Cisco BAMS

Note

Cisco BAMS Release 3.30 requires the Sun Solaris 10 operating system. (Previous releases of BAMS
required the Solaris 8 operagisystem.) Iraddition, CiscdBAMS requires that you follow specific
guidelines in the partitioning of the BAMS hard disks.

Before you install CiscBAMS Release 3.30 software, yowst ensure that Sun Solati8 is installed
and that the CiscBAMS server disks are properly partitiondtbr information on installing Solaris 10
installation and disk partitioning, see tBésco Media Gateway Controller Software Release 9
Installation and Configuration Guidmcated at:

http://www.cisco.com/univercd/cc/td/doc/product/access/sc/rel9/swinstl/index.htm

If you choose to install the Sun Solaris 10 @igrg system on a Sun Na T5220 platform, see
AppendixD, “Installing Solaris 10 Version 0708-V02 on Sun Netra T5220."
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Installing Cisco BAMS W

Caution When you install Cisco BAMS 3.30, you must also install the most recent patch of the software. If yo

fail to install the patch, the sefare might experience a COR failure.

Stepl Insert the CD labeletCisco Billing and Measurements Server (BAM{Release 3.30) in a CD-ROM
drive.

Step2  For each machine on which BAMS is to be installdatain the following information from your system
administrator:
a. Platform host name.
b. Platform IP address.
c. Platform user name.
d. Platform user password.
e. Home directory for the BAMS accoufdefault: /opt/CiscoBAMS/Iocal).
f. Where to put the /opt/CiscoBAMS/datlirectory for all data files eated by the application. This

is usually a separate disk or file system (default: /opt/CiscoBAMS).

Note The system prompts are displayiadhe UNIX Korn shell. Refeto user documentation such @alixX
Completeby SYBEX for more information on the Korn shell. You must be familiar with the Korn shell
and use of the UNIX vi text editor in order to properly set up and configure BAMS.

Step3  Log in as the root user by entering the following command:
' root
< password >
Step4  Install the CSCOcaBAM packagedim the solaris_patches directory) by entering the following
commands:
$ cd /cdrom/cdromO
$ pkgadd -d CSCOcaBAM.pkg
Step5  Follow the prompts.
Step6  Run the BAMS install script by entering the following commands:
$ cd /opt/install
$ ./bams install
Step7  Follow the prompts.

Note  For upgrade installations: An option to restore the BAMS configuration files is given during the
installation:

Do you wish to restore the BAMS configuration files from the previous installation? [y,n]
Answering“y” to this prompt restores the provisioning tables from the previous installation, provided
that you saved the previous configurations when prompted to during the uninstallation procedure. Tt
restore function also retains the sieyredundant state configured by tleange_modeommand, the
polling segnofor each node, and tleetbamunit information.

[ oL-11618-18
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Step8  You are prompted for the following:

Enter the version of BAMS that was uninstalled prior to this installation of BAMS 3.30:
0) New installation

1) BAMS 3.20

2) BAMS 3.30

Enter (0]1]2)?

If you select options 1 or 2, the installation program converts any in-progress call records to the latest
data format so that &se records can be processed leylétest version of the software.
When the installation is complete, the system displays the following message:
Installation of <CiscoBAMS> was successful
Step9  After the installation has successfully completed, reboot the system.
Stepl0 Go to the Cisco website and download the latest patch for BAMS Release 3.30.
Stepll Install the patch.

Installing a Cisco BAMS Software Patch

Complete the following steps to install a patch to the Cisco BAMS software.

Stepl Log in as the BAMS user.

Step2  Stop the Cisco BAMS software by entering the following commands.

$ mml
mml:sys>  stp-softw::confirm

Note  The default UNIX promptg or #) might vary with the shell program being used.

Step3  ldentify whether Cisco BAMS is running in simplex or redundant mode by entering the following
command.
mml:sys>rtrv-ne
mml:sys> quit

Step4  If you must install the patch on redundant BAMS units, change the operating mode of the standby unit
to simplex mode by entering the following command. (See Siaghe“Configuring BAMS” section
on page2-10)

change_mode

Caution For a redundant Cisco BAMS system, Send File Trar(ST&F) task alarms will be visible on the active
unit. Ignore such alarms generated at this times€mlarms will disappear when both BAMS units are
restored in redundant mode after patch installation.

Step5  Log in as the root user by entering the following command.

: root
:< password >

Cisco Billing and Measurements Server User Guide
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Step6  To identify patches currently installed on Cisco BAMS, enter the following command.
$ pkginfo -1 | grep CSCO*

Step7  Before you install a new patch, you must remove the old patch. To remove the old patch, enter the
following command.

$ pkgrm < patch_name >

Step8  To verify that the patch you wished to remove was deleted, enter the following command.
$ pkginfo -1 | grep CSCO*

Step9 To install a new patch on Cisco BAMS, enter the following command.
$ pkgadd -d < patch_name >

If the patch is installed, the system genesatenessage to confirm successful installation

Caution If the initial attempt to install the patch failed, you must remove the patch by issuipgghma
command before you attempt to install the patch again.

Stepl0 To verify that the new patch is succesBbfuhstalled, enter the following command.
$ pkginfo -1 | grep CSCO*

Stepll Repeat steps 1 through 9 for the redundant Cisco BAMS system.

Enabling SFTP on Cisco BAMS and the Cisco PGW 2200

This section provides the procedures you must perform to enable the use of the SFTP on thee Cisce
BAMS and the Cisco PGW 2200.

Generate Public and Private Keys on the Cisco PGW 2200

To generate public and private keys for @isco PGW 2200, complete the following steps:

Stepl  Login to the active PGW 2200 with a valid user name.

Step2  Issue the command:

cd /usr/bin

Step3  Issue the command:

ssh-keygen -t rsa

Step4  Press Enter to accept the default file name for the key (/.ssh/id_rsa).
Step5  If you are prompted to choose whether to overwrite the existing file, enter yes.

Step6  When you are prompted to enter a pass phrase, press Enter.

Cisco Billing and Measurements Server User Gui
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Generate Public and Private Keys on the Cisco BAMS

To generate public and private keys for the Cisco BAMS, complete the following steps:

Stepl  Login to the active Cisco BAMS as a valid BAMS user.

Step2  Issue the command:

cd /usr/bin

Step3  Issue the command:

ssh-keygen -t rsa
Step4  Press Enter to accept the default file name for the key (/.ssh/id_rsa).

Step5  If you are prompted to choose whether to overwrite the existing file, enter yes.
Step6  When you are prompted to enter a pass phrase, press Enter.

Note  To generate public and private keys for a reaumdCisco BAMS and Cisco PGW 2200 system, repeat
the steps provided in the preiieg two procedures on the standby PGW 2200 and redundant Cisco
BAMS, respectively.

Enabling Automatic SFTP Login

In interoperating with the Cisco PGW 2200, CiscoNB® uses the SSH Secure File Transfer Protocol
(SFTP). Consequently, one must provide a password to run SFTP to transfer files from one system to
another. To avoid the regqeament to provide a passnd to use SFTP, you must enable automatic login.

To enable automatic login on Cisco BAMS, complete the following steps:

Stepl  Ensure that the directory ~/.ssh includes the two files id_rsa and id_rsa.pub. If these files are not present,
create them by running the program ssh-keygen -t rsa.

Step2  Append your local id_rsa.pubfile to themote host's file ~/.ssh/authorized_keys.

Note If the file authorized_keys does not exist, create it with vi text editor.

To append your public key to the file ~/.ssh/authorized_keys, copy and paste the contents of your public
key into the file’ authorized_keys on the remotechiae. Alternatively, use the UNIX cat command as
follows:

cat id_rsa.pub >>authorized_keys
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Step3

Note

Step4

Note

Configuring BAMS to Forward SNMP Tradll

The file permission of the file ~/.ssh/authorized_keys must be 644. U se the following command to s
the required file permission:

chmod 644 ~/.ssh/authorized_keys

To set the required permission, you might have to modify the file /etc/ssh/sshd_config by adding the
following line if it is already configured:

* RSAAuthentication yes

To ensure that the SFTP automatic login worksextity (with no password prompt), from the active
BAMS issue the following command:

sftp ( PGW_username@(PGW_IP_address | hostname)

Repeat this procedure to enable automatic login on a redundant BAMS unit.

Configuring BAMS to Forward SNMP Traps

Stepl

Step2

Step3

Note

Step4

Note

To configure BAMS to forward SNMP traps to a management application, perform the following step:

Log in as the root user by entering the following command:

. root
: password

Open a vi session:

vi /etc/srconf/agt/snmpd.cnf

Make sure the following lines exist under the snmpNotifyEntry section (if they are not there, add thernr

snmpNotifyEntry 31 Console trap nonVolatile
snmpNotifyEntry 32 TrapSink trap nonVolatile

Number 31 must be unique in that section. Each entry number must be unique.

Make sure the following lines exist under the snmpTargetAddrEntry section (if they are not there, ad
them):

snmpTargetAddrEntry 33 snmpUDPDomain 127.0.0.1:0 100 3 Console \
v1ExampleParams nonVolatile 255.255.255.255:0 2048
snmpTargetAddrEntry 34 snmpUDPDomain 127.0.0.1:0 100 3 Console \
v2cExampleParams nonVolatile 255.255.255.255:0 2048

Number 33 must be unique in that section. Each entry number must be unique.

| oL-11618-18
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Step5

Step6

Step7

Note

To forward a V1 trap to the IP address of thewwmek management platform (A.B.C.D in the lines
below), add the following line:

snmpTargetAddrEntry 35 snmpUDPDomain A.B.C.D:0 100 3 TrapSink \

v2cExampleParams nonVolatile 255.255.255.255:0 2048

To forward a V2c trap to destination A.B.C.D, add the following line:
snmpTargetAddrEntry 36 snmpUDPDomain A.B.C.D:0 100 3 TrapSink \
v2cExampleParams nonVolatile 255.255.255.255:0 2048

Restart the snmpdm process:
kill -9 pid

The value of pid is the proceH3 for snmpdm, and snmpdm restarts itself after termination.

Configuring BAMS

Stepl

Step2

Step3

To configure BAMS, perform the following steps:

Log in as the root user by entering the following command:

: root
: password

Define the network node names and IP addresst#sedfisco MGC and the BAMS units in the file
/etc/hosts. You must edit and save the host file with the information obtained from your system
administrator, using the UNIX vi text editor to enter the following commands:

$ cd /etclinet
$ chmod 744 hosts
$ vi hosts

The following text represents a sample /etc/héilsIn the sample file, sh-v210-primrose and
sh-v210-medusa are the BAMS hostnames. The active and standby PGW 2200 hostnames are sh-gox an
sh-hox respectively.

127.0.0.1 localhost

10.74.50.187 sh-v210-primrose loghost
10.0.50.187  sh-v210-primrose_b
10.0.50.184  sh-v210-medusa
10.74.50.184 sh-v210-medusa_b
10.74.57.53 sh-gox_b

10.0.33.53 sh-gox

10.0.33.54 sh-hox

10.74.57.54 sh-hox_b

Log out as the root user.

Caution

All of the dual Ethernet connections and host names should be set up and defined for each BAMS and
Cisco MGC unit. The redundant Ethernet connection should have a suffix of _b; for example: MGC1
hostname=ciscomgcl, MGC1 redundaahnection hostname=ciscomgcl_b.
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Step4
Step5

Configuring BAMS W

Log in as the BAMS user.

(Skip this step if you are upgrading your BAMS version and you chose to restore the previous
configuration files during the installation procedure.)

Set up the basic BAMS configuration: simplex or redundant.

a. To change the system settings for simplex versus redundant moddange modend follow the
instructions. The following change_mode example shows user input for setting up BAMS in
redundant mode:

$ cd /opt/CiscoBAMS/bin
$ change_mode

The change_mode program sets the BAMS configuration to simplex or redundant.
Do you want to continue (y/n)? y

Enter mode of operation:
1. Simplex BAMs mode
2. Redundant BAMs mode

Enter mode [1-2]: 2

Specify the transfer protocol between the BAMS units:
1. FTP
2. SFTP

Enter mode [1-2]: 2
To finish configuration for a redundant system:

1. On unit 1, set UNITNO to 1 in file /opt/CiscoBAMS/bin/sym_defs
2. Run /opt/CiscoBAMS/bin/setbamunit and enter all parameters

User should execute the following to set up current environment:
$ .Jopt/CiscoBAMS/bin/sym_defs

As an alternative, the user can log out and log in again to re-set the shell
environment.

Installation complete

hostname : sh-v210-medusa

date of change_mode  : Fri Feb 9 15:56:22 EST 2007
system mode : Redundant BAMs mode

BAMS protocol : SFTP

$

To set up the BAMS unit for SC2200 applicationsl @heck the measurementpoeting interval, start an
MML provisioning session, modifthe configuration of the Node Parameters table using the NODEPARMS
tag ID, and deploy any changes you make.

Refer to thé'‘Configuring Node Parameters” section on p&gg?.

| oL-11618-18

Cisco Billing and Measurements Server User Guigg



Chapter 2 Setup and Installatign

M Configuring BAMS

Step6

Note

Note

Note

Step7

Note

(Skip this step if you are upgrading your BAMS version and you chose to restore the previous
configuration files during the installation procedure.)

Complete the instructions given at the end ofdhange_modeprogram:
a. Set the unit designation.

For a redundant configuration, this step must be performed on both units:

b. Modify the UNITNO environment variable definitions to define the unit number in the file
/opt/CiscoBAMS/bin/sym_defs. (The primary BAMS unit should be 0, and the secondary BAMS
unit should be 1.)

You can designate the Cisco MGC units 1 and 2. You must confirm the unit designations with your
system administrator. Do not modify the BAMS 0 and 1 unit numbers to match the Cisco MGC numbers
1 and 2, or the system will not work as intended.

c. After unit designation is complete, reset the system environment variables by entering the following
commands:

$ cd /opt/CiscoBAMS/bin
$ . sym_defs

Only valid users with appropriate permissions aaness the Cisco MGC. They must be set up with
permissions in the Cisco MGC grofgr Cisco MGC software Release 7.4 and later releases, and in the
TransPath group for releases before software Release 7.4.

d. From within the /opt/CiscoBAMS/bin directory, enter getbamunit command to configure the
host name, login ID, and passwqgrdrameters for both BAMS units.

All parameters should be defined. The parsarebam_name0 and bamamel should correspond
to the node names of the BAMS units defined in the file /etc/hosts. See the following example:

$ cd /opt/CiscoBAMS/bin
$ setbamunit

New value for ‘bam-name0’ [ ]: bams0

New value for ‘login0’ [bams]: bams

Enter new password for ‘passwod0’: XXXXXXXX
Re-enter password: XXXXXXXX

New value for ‘bam-namel’[]: bams1

New value for ‘loginl’ [bams] : bams

Enter new password for ‘passwdl’: VYYYYYYY
Re-enter password: YYYYYYYY

$

Configure the Cisco MGC polling parameters foe first node by using the Man-Machine Language
(MML) program to set the first node. This creates the initial polling control file for node 1
(opt/CiscoBAMS/files/s01/poll.CTL).

$ cd /opt/CiscoBAMS/bin
$ mml

You can also change the MML environmdytjust entering the node identifier:

mml:sys> set-node:1:

The node identifier represents the firstW@200 pair connecteid the BAMS system.
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In representations of MML sessions, the promptl:sys> indicates that what you configure will be
applied to all nodes.

To start an MML editing sessipenter the following command:

mml:1> prov-sta::srcver="active”,dstver="test1”

To set the node nanfboston” for the first node, enter the following command:

mml:sys> set-nodename:1l:name="boston”

The syntax for theet-nodenamecommand iset-nodenamenode#name=nodename
The value ofhode#is an integer in the range 1-8.

The value olhodenameanust be a valid UNIX filename because this name is used to create a directon
link in the data directory.

The nodename should be the Cisco PGW 2200 node name.

You can issue theet-nodenamecommand to modify any existing node names. However, you cannot
issue the command to modify the system name.

To display the polling record for this node, enter the following command:

mml:1>  prov-rtrv:poll:
Billing and Measurements Server - BAMS-00 2004-10-09 15:30:02
B RTRV

Initially, this file is empty. To display the configuration parameters, enter the following command:

mml:1> prov-add:poll:host-namel="MGCtest1",rem-dirl="/opt/CiscoMGC/var/bam",
file-prefix1="cdr*" file-suffix1=".bin",host-name2="MGCtest2" file-prefix2="cdr*",
file-suffix2=".bin",action="R",interval=5,timeout=2,maxtries=2, protocol="ftp"

Billing and Measurements Server - BAMS-00 2004-10-09 15:21:49
B COMPLD
host-name1 (string)
rem-dirl (string)
file-prefix1 (string)
file-suffix1 (string)
host-name2 (string)
rem-dir2 (string)
file-prefix2 (string)
file-suffix2 (string)
action (string)
interval (numeric)
maxtries (numeric)
protocol (string)
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When you add a polling record tiee Poll table, you must specify the file prefix (for examfxelr*")
and suffix (for example'.bin™) for the CDR files on each host. The CDR files produced on the
CiscoMGC switch use the following naming convention:

<prefix>_yyyymmddhhMMss_nnnnnn.bin
where:
<prefix> is defined in the Cisco MGC switch configuration (for examfddr”)

yyyymmddhhMMsis the timestamp. BAMS ignores the timestamp when polling; it uses the file
sequence number instead.)

nnnnnnis the file sequence number. You specify this number witlthiggo command in .
.bin is the suffix

To add a polling record (all required fields andues must be specified), enter the following command

mml:1> prov-add:poll:host-namel="MGCtest1",rem-dirl="/opt/CiscoMGC/var/bam",
file-prefix1="cdr*" file-suffix1=".bin",host-name2="MGCtest2" file-prefix2="cdr*",
file-suffix2=".bin",action="R",interval=5,timeout=2,maxtries=2, protocol="ftp"

Note  The host-name should match the PGW 2200 hostname configured in the /etc/hosts file.

In the preceding example, the file-prefix1 and-8leffix1 parameters must correspond to the file
generated on the CisddGC switch 1 (host-namel parameter)ddhe file-prefix2 and file-suffix2
parameters must correspond te file generated on the CissGC switch 2 (host-name2 parameter).

To edit the polling configuration information for this node, use the following command:

mml:1> prov-ed:poll:maxtries=3

Refer to the'POLL Tag ID” section on pagb-18for details on the Poll table required fields and
values.
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To deploy the changes, use the following command:
mml:1> prov-dply:

If the remote unit is online, the files are synchronized and messages such as the following display on
screen:

/* Synchronizing remote BAMS ... */

/* Transferring file /opt/CiscoBAMS/files/s01/zoneinfo.CTL ... */

[* Transferring file /opt/CiscoBAMS/files/s01/TrunkGroup.CTL ... */
/* Transferring file /opt/CiscoBAMS/files/sO1/alm_parms.CTL ... */
/* Transferring file /opt/CiscoBAMS/files/sO1/country.CTL ... */

[* Transferring file /opt/CiscoBAMS/files/s01/maptype.CTL ... */

[* Transferring file /opt/CiscoBAMS/files/sO1/nodeParm.CTL ... */
/* Transferring file /opt/CiscoBAMS/files/sO1/NpaNxx.CTL ... */

/* Transferring file /opt/CiscoBAMS/files/s01/poll.CTL ... */

[* Transferring file /opt/CiscoBAMS/files/sO01/RatingType.CTL ... */
/* Transferring file /opt/CiscoBAMS/files/sO1/RatingException.CTL ... */
[* Transferring file /opt/CiscoBAMS/files/s01/NailedConn.CTL ... */
/* Transferring file /opt/CiscoBAMS/files/s01/skipcdb.CTL ... */

/* Transferring file /opt/CiscoBAMS/files/s01/skipcde.CTL ... */

[* Transferring file /opt/CiscoBAMS/files/s01/thresholds.CTL ... */
/* Transferring file /opt/CiscoBAMS/files/sO1/tollfree.CTL ... */

You must be in an active provisioning sessiproy-sta command) to edit any parameters; use the
prov-dply command to implement the changes.

(Skip this step if you are upgrading your BAMS version and you chose to restore the previous
configuration files during the installation procedure.)

Identify the sequence number of the first file to be polled from each M&0 switch. You modify the
polling file sequence number by using the MMhgno command. This file sequence number must
correspond to the sequence number of the fjlserated by the Cisco MGC switches. Refetep7
for the filename format. You can change one or both file sequence numbers with this command.

mml:1> chgno::[seqnol=#][seqno2=#]

segnol is the file sequence number of the first palld and seqno?2 is the file sequence number of the
second polled unit. For example:

chgno::seqno1=0001,seqno2=0002

The system should be stopped when you executehifnieo command. If the system is running, be sure
it is not polling, or else & .oad record failed errorinessage could be generateccHfnofails, you
receive the messagPolling control record #1 in use by POL program — try again later.”

Quit the MML session by entering the following command:

mml:1> quit

| oL-11618-18
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Stepll

Stepl2
Stepl3

Note

Note

Stepl4

Note

For security reasons, the login information foe Cisco MGCs is not entered through the MML
interface. The BAMS user must execute the progi@ptiCiscoBAMS/bin/setpollpwd to define the login
IDs and passwords for the redundant Cisco MGC units.

$ cd /opt/CiscoBAMS/bin

$ setpollpwd -sx (Where x represents the node identifier: 1 to 8)
New value for ‘useridl’ [ ]: mgcuserl

Enter new password for ‘password1’: XXXXXXXX

Re-enter password: XXXXXXXX

New value for ‘userid2’ [ ]: mgcuser2

Enter new password for ‘password?2’: YYYYYYYY

Re-enter password: YYYYYYyy

$

RepeatStep7 throughStepllto set up each additional node (2 through 8).
Configure the MSC Thresholds table and the MSC fRatars table to monitor the disk usage levels.

The MSC threshold levels have been set at default values, but you can modify them by entering the
following commands:

$ cd /opt/CiscoBAMS/bin

$ mml

mml:sys> sta-softw

To display threshold values, enter the following command:
mml:sys> prov-rtrv:msc-thres:

To display file parameters, enter the following command:

mml:sys>  prov-rtrv:msc-parms:

If BAMS Release 1.x has been uninstalled and is being replaced by BAMS Release 3.x, log in as a user
and enter the following commands:

$ cd /opt/CiscoBAMS/data/output
$ mv /tmp/incomplete_cdr.cor.out incomplete_cdr.cor

Reconfigure the provisioning tables using the MML command.

Start the system by entering the following commands:

$ cd /opt/CiscoBAMS/bin
$ mml
mml:sys>  sta-softw

This completes the installation process.

You can also start or stop the system from the UNIX prompt by stary systemor stop_system
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Configuring Node Parameters

Use the NODEPARMS tag ID to setdmparameters such as recordetyjutputs (for example, ASCII,
BAF, NICS, P01) and measurements.

To display the node parameters, you need to first set a node. Enter the following commands:

$ cd/opt/CiscoBAMS/bin

$ mml

mml:sys> set-node:1:

Billing and Measurements Server - BAMS-00 2004-10-12 10:36:39
mml:1:boston> prov-rtrv:NODEPARMS:

Billing and Measurements Server - BAMS-00 2004-10-12 10:36:58
B RTRV

"NODEPARMS:activate=1,statoutput=1,bafoutput=0,asciibafoutput=0,asciioutput=2,lookupinfo=1
,bafinfo=0,dynamicaccumes=0,sup-zero-counts=0,interval-minutes=15,nailed-cfg=1,p0loutput=0
,p01prefix="p01_",enable-h323=0,extasciioutput=0,nicsoutput=0,bin11100utput=0,

gosoutput=0"

Caution

Note

The Cisco MGC dump CDR interval (set in the dmprSdiak file) must be set to a value less than and
not equal to the BAMS measurements interval (interval-minutes parameter). For example, if the
measurements interval is set to 5 minutes, the dump CDR interval must be set to 4 minutes or less. If
Cisco MGC dump CDR interval is greater tharequal to the BAMS measurements interval, the
possibility exists that more than one measurements interval can be crossed in a single input file. If tf
happens, a COR206 major alarm occlifse end result is the loss of asirement data. This loss of data
causes the ACC task to generateACC222 minor alarm. For details about modifying the Cisco MGC
dump CDR interval value in the dmprSink.dat file, $€enfiguring the Cisco MGC for Using BAMS”
section on page-1.

Refer to theNODEPARMS Tag ID” section on padge 11 for details on the available node parameters
and acceptable values.

Host Configuration Setup for Downstream Polling

You can collect files in the opt/CiscoBAMS/dataetitories (ASCII, BAF, measurements, NICS, and so
forth) through an appropriate F{Br SFTP) session. This is referredas FTP (or SFTP) polling of
BAMS by the downstream billing system. In an automated FTP or SFTP session, data collected fron
BAMS is stored in appropriate directories on thevdstream billing system. Adr a successful poll of

a data file, the data file in the BAMS /data subdioegtshould be renamed with a *.finished suffix. In a
redundant configuration, the duplicate file on the redundant BAMS unit should also be renamed. Thi
allows the BAMS MSC task to delete thesdlgd files, freeing up disk space. Refer‘tdpdating the

Poll Table” section on pade 18 for information about specifying a *.finished suffix for polled files.

The billing system host must be set up to support such polling. Data files should be collected throug
FTP (or SFTP) in binary transfer mode so that diggacorruption is avoided. For automated storage,
report creation and generation, and anialys number of solutions are available.

| oL-11618-18
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Setting Up Disk Monitoring Thresholds

The Mass Storage Control (MSC) task maintalisk space on the BAMS units according to
percentage-based disk-space usage thresholésthdMSC-THRES tag ID at the system level to
configure the MSC thresholds. ReferGbapter4, “Using MML Commands,for the MSC-THRES
field names and values.

In the following example, the MSC task is set up to run at 15-minute intervals:
prov-ed:msc-thres:interval=15,iut=50000, put=60,plt=40,uut=80,mil=75

Note the following in this example:

.

.

The inode upper threshold has been set at 50,000 inodes.

The polling upper threshold is set at 60 percent of the available disk space, and the lower threshold
is set at 4(percent of the disk space.

The unpolled upper threshold has been s80gtercent of the available disk space.
A minor alarm level has been set at 75 percent.

The MSC task uses the directory name and a uséredkfile pattern to distinguish polled files from
unpolled files. The actual values depend on disk usage and fill factors that vary between BAMS
locations. The system administrator must deteenthe appropriate valudsr a given location.

Calculating Disk Space Usage

When you establish the MSC task interval, you rmake disk space usage estimates. The following
examples are provided to help you estimate gadaessing and archive pidioning based on average
calls per second (CPS). You can use the estimates listed to:

.

Calculate how long data files will remain in tbata directories before deletion by the MSC task
Determine a backup procedure if the BAMS data is not being forwarded to another device
Customize the MSC disk usage parameters

The estimates listed ifable2-1 are based on an 18-GB disk partition and an output configuration for
BAF, measurements, and ASCII. The estimateRainle2-2 are based on an 18-GB disk partition and an
output configuration for BAF and measurements. The estimafEzbile2-3 are based on a 12-GB disk
partition.

Table 2-1  Data Disk Partitioning (Output Configuration for BAF, Measurements, and ASCII)

Disk Usage MB per Disk Usage (Percent) |Disk Usage (Percent)
CPS Hour per Day per Week
20 32 4.2 29.4
40 64 8.4 58.8
60 96 12.6 88.2
80 128 16.8 100 (in 0.86 of a week)
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nfiguration for BAF and Measurements)

Disk Usage (MB) per |Disk Usage (Percent) |Disk Usage (Percent)
CPS Hour per Day per Week
20 7 0.9 6.5
40 14 1.9 13.0
60 21 2.8 19.6
80 28 3.7 26.1

Table 2-3  Archive Disk Partitioning

Disk Usage (MB) per |Disk Usage (Percent) |Disk Usage (Percent)
CPS Hour per Day per Week
20 36 7.2 50.4
40 72 14.4 100
60 108 21.6 100 (in 0.71 of a week)
80 144 28.8 100 (in 0.57 of a week)

Defining Conditions for MSC Alarms

Use the MSC-PARMS tag ID to define conditions thaherate alarms or events, based on parameters
such as file size, file type, and file age. Refe€tmpter4, “Using MML Commands,for a detailed
description of the tag ID field names and values.

In the following example, the MSC task looks for polled files with a baf* prefix to determine whether
or not to set off a minor alarm:

prov-ed:msc-parms:type=baf*,polled=1

Setting a File-Age Condition

You can set a file-age condition by settingage value (in days) in the MSC-PARMS tagdlagealarm
field. In the following example, an alarm will occur once BAF files are 40 days old:

prov-ed:msc-parms:type="baf*",agealarm=40

Setting a File-Type Condition

You can add file-type conditions for files that the MSC task should monitor. To do so, ysetedd
command. Configure the MSC task to clean up unneetieddind to conserve disk space. A file already
polled by the downstream billing system is an example of an unneeded file. A BAMS file-naming
convention is used to indicate the file processing state and whether files have been polled or not. Th
file naming serves to indicate to the control task which files must be saved and which files are unneed

In the following example, the MSC task looks for files with a *.polled suffix.

prov-add:msc-parms:type="*.polled”

| oL-11618-18
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Setting Disk Usage Thresholds

You can add disk usage thresholds to be monitored by the MSC task. To do so,pree-tud

command. In the example below, the MSC task looks for unpolled files with the baf* prefix and
generates a minor alarm if a file is older than 10 days. After 30 days, the MSC task deletes that file and
sets a critical alarm.

prov-add:msc-parms:type="baf*",polled=2,agealarm=10,agelevel=2,delage=30,delalarm=0

Setting the Initial PGW CDR Sequence Number

Stepl

Step2

Note

Note

To set the initial PGW CDR sequence number, perform the following steps:

On each PGW host, change ditery to /opt/CiscoMGC/var.

This directory contains the file .cdr.seq, which contains a number that identifies the last CDR sequence
number written to the file.

Issue the MMLchgno command to set the sequence number you want BAMS to collect initially.

Example
mml:3> chgno::seqnol=2,seqno2=2

Within thechgno command expressiosggnolrepresents hostl in the POLL tabdegno2represents
host2 in the POLL table.

For a description of thehgno command, seehgno—Change Number, pader.

If you wish to collect older records, you can obtain the sequence numbers by issuing the command
Is -It |cdr* from the /opt/CiscoMGC/var/lma directory on each PGW host.

Setting the PGW Dynamic Update Mode

Based on a feature on PGW 9.4(1) and later, two CDEs (4234 and 4235) are produced in the 1071 CDB.
These two CDEs take“anapshot”of the trunk group or sigpath on the PGW for the number of circuits

in the trunk group (sigpath in nailed mode) and the number of unavailable circuits for the trunk group
(sigpath in nailed mode). The 1071 CDB is trigggewhenever a trunk group (sigpath) is added or
updated, or when a manual MML atidommand is issued on the PGW.

With these two CDEs produced on PGW 9.4(1), it is now possible for BAMS—when running in PGW
Dynamic Update mode—to update the trunk groampd the number of circuits in a trunk group
dynamically without end-user interventidBAMS can

« Update the number of circuits for each update on the PGW.
« Report accurately the number of circuits out of service for a trunk group.
In BAMS 3.30, PGW Dynamic Update Mode is set to True.
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Processing Pre-9.4.1 Data

By default, the PGW_DYNAMIC_UPDATE value FALSE, therefore BAMS uses the number of
available circuits in the Trunk Group table as the total number of circuits. Since the number of
unavailable circuits is unreliable in thisode, BAMS does not attempt to track them.

Processing 9.4.1 (and Newer) Data

For processing PGW 9.4.1 (and newer) data, the PGW_DYNAMIC_UPDATE is set to TRUE.
Consequently, the following changes are enabled in Cisco BAMS 3.30:

A backup of all current BAMS configuration tables is made.

The structure of the Trunk Group table is modifigdeliminating the circuits field, because BAMS
will know the exact number of configured aiiits and the number afnavailable circuits.

A dynamic table of circuits is maintained.

The BAMS algorithm for counting the number of circuits per trunk group is changed, thereby
affecting measurements (see tlseippressed Measurements” section on gagé).

The MML commandtrv-circuits is enabled.

Suppressed Measurements

The following table illustrates which measurerseare suppressed or not pegged based on the
PGW_DYNAMIC_UPDATE value (i.e., TRUE or FALSE).

Table 2-4  Suppressed Measurements

PGW Dynamic Update = True

Pre- Pre-
defined |defined

Measurement Name No 1071 |with 1071/Dynamic [IMGCP
Call Attempts Incoming

Call Attempts Outgoing No Peg
Outgoing Attempts Blocked No Peg

Failed Calls-Congestion

Successful Calls Incoming

Successful Calls Outgoing No Peg
Percent Trunk Group Usage Incoming Suppress Suppress
Percent Trunk Group Usage Outgoing Suppress Suppress|No Peg
Maintenance Duration per Trunk Group Suppress Suppress

Total Traffic in Erlangs

Total Calls Terminated Normally

Calls Terminated Abnormally

Calls Terminated, Failed MGW or NAS

Calls Rejected

Calls Rejected, Unknown Dialed Number

| oL-11618-18
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Table 2-4  Suppressed Measurements (continued)

PGW Dynamic Update = True

Pre- Pre-
defined |defined
Measurement Name No 1071 |with 1071] Dynamic| MGCP

Calls Rejected, Other Reasons

Overflow, Outgoing Attempts Blocked No Peg

Total Sum of Usage Pegs per Trunk Group

Tandem Routing Attempts, Outgoing Suppress|No Peg

Tandem Completions, Outgoing Suppress|No Peg

Tandem Attempts, Incoming Suppress

Tandem Completions, Incoming Suppress

Tandem Duration, Outgoing Suppress

Tandem Duration, Incoming Suppress
IC Destined Calls

IC Destined Calls, No Circuit
IC Usage

Conversation Duration Ingress

Conversation Duration Egress No Peg

Setup Duration Ingress

Setup Duration Egress No Peg

Teardown Duration Ingress

Teardown Duration Egress No Peg

Call Routing | Peg

Call Routing Il Peg

Call Routing Ill Peg

Carrier Select No Indication Suppress

Carrier Select PreSubscribed Not Input Suppress

CarrierSelect PreSubscribed and Input Suppress

CarrierSelect PreSubscet with No Indication Suppress

Carrier Id Code Not PreSubscribed but Input by Suppress
Customer

Successful H.323 Terminating Pegs

Successful H.323 Originating Pegs

Unsuccessful H.323 Terminating Pegs

Unsuccessful H.323 Originating Pegs

Successful ISUP Terminating Pegs

Successful ISUP Originating Pegs

Unsuccessful ISUP Terminating Pegs
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Table 2-4  Suppressed Measurements (continued)

PGW Dynamic Update = True

Pre- Pre-

defined |defined
Measurement Name No 1071 |with 1071] Dynamic| MGCP
Unsuccessful ISUP Originating Pegs
ISDN Terminating Setup Message Delay Pegs
ISDN Originating Setup Message Delay Pegs
Number of Defined CICs during the Measurement PerBgppress Suppress
Average Number of Avéable CICs during the Suppress Suppress
Measurement Period

Note In representations of MML sessions, the prommatl:sys> indicates that what you configure will be
applied to all nodes.

Cisco Billing and Measurements Server User Gui
[ oL-11618-18



Chapter 2 Setup and Installatign

M Configuring BAMS

Cisco Billing and Measurements Server User Guide



Overview

Note

CHAPTER 3

Provisioning BAMS

Revised: March 10, 2011, OL-11618-18

This chapter provides information and examples on how to provision the Billing and Measurements
Server (BAMS), both at the system level and at the node level.

Before following the steps in this chapter, ensusg BAMS is correctly set upnd installed. For more
information, see€Chapter2, “Setup and Installation.”

You must provision BAMS tables tpecify such attributes as ataparameters, polling information,
node parameters, billing outputs, and disk-spgzar@ameters and thresholds. Before starting a
provisioning session, read through the procedures at the beginning of this chapter to understand hov
provision BAMS according to your system configuration and output requirements, and consult the
provisioning examples in the rest of this chapter to assist you in deciding on the best provisioning
strategy for your system.

Provisioning Commands

Note

Use the MMLprov-add (add),prov-ed (edit), andprov-dit (delete) commands taodify BAMS tables
(tag IDs). Use therov-dply command to deploy your provisioning changes.Us@the-rtrv (retrieve)
command to view existing values in the tables, and to verify your provisioning changes.

Additionally, you can use thgrov-exp (export) command to export existing values, for one table or for
the entire system, to a file. You can use phav-cpy (copy) command to copy one or more tables from
one node to the current node.

For more information about MML commands, $&leapter4, “Using MML Commands’or the MML
online help. For more information about BAMS tables, Ghapter5, “Using BAMS Tag IDs.”

| oL-11618-18
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System-level Provisioning

Stepl
Step2
Step3
Step4
Step5
Step6

Note

Step7

System-level provisioning for Cisco BAMS is optional because default values are set during installation.
You should maintain the default values unless you have specific reasons that require modifying them.

To provision BAMS three system-levilbles, perform the following steps:

Log in as the BAMS user, and start an MML session.

Execute theset-node:sysicommand to ensure thatyare at the system level.

Execute therov-sta command.

Provision the Alarm Parameters table (ALM-PARMS tag ID), or use the default values.
Provision the MSC Thresholds table (MSC-THRtag ID), or use the default values.
Provision the MSC Parameters (MSC-PARMS tag ID), or use the default values.

The default values in the MSC Parameters taldesat fairly high, so evaluate your disk-space
limitations and make any necessary changes to the values in this table. For more information, see
“Setting Up Disk Monitoring Thresholds” section on p&3&8.

Execute thegrov-dply command at the system level.

Node-level Provisioning

Stepl
Step2
Step3
Step4
Step5

Note

Step6
Step7

For every Cisco MGC to be polled by BAMS, you must define and provision a BAMS node for it. For
example, if there are eight Cisco MGCs, you must provision eight BAMS nodes. You need to perform
the following steps for each node. You can also craatelti-node batch file to provision more than one
node at the same time. For more information, seéRhavisioning Commandand Examples” section

on pages-5.

To provision BAMS node-level tables for one BAMS node, perform the following steps:

Execute theset-nodecommand to go to the desired node (for example, Node1l).
Start a provisioning session with theov-sta command.

Execute theset-nodenamecommand.

Provision the Poll table (POLL tag ID).

Provision the Node Parameters table (NODEPARMS tag ID).

Any values that you do not specify when provisioning the Node Parameters table are automatically
assigned the default values.

Provision the Trunk Group table (TRUNKGRP tag ID).
For Cisco SC2200 configurations, provision the Nailed Connection table (SIGPATH tag ID).

Cisco Billing and Measurements Server User Guide



| Chapter3  Provisioning BAMS

overview H

QoS Output Provisioning

To provision the Cisco BAMS to produce QoS output, enable the QoS output in the NODEPARNMS
table (NODEPARMS tag ID).

For information about QoS output, s€hapterll, “Configuring BAMS for QoS Output.”

Billing Output Provisioning

You can provision BAMS to output billing data in BAF, 1110 Binary, NICS, or P01 formats.

BAF Output

To provision BAMS to produce BAF output, perform the following steps:

Stepl  Ensure that BAF output is enabled in the Node Parameters table (NODEPARMS tag ID).
Step2  Provision the Switch Information table (SWITCHINFO tag ID).

Step3  Provision the Map Type table (MAPTYPE tag ID).

Step4  Provision the Zone Information table (ZONE-INFO tag ID).

Step5  Provision the NPANXXable (NPANXX tag ID).

Step6  Provision the Rating Type table (RATING-TYPE tag ID).

Step7  Provision the Tollfree table (TOLLFREE tag ID).

Step8  If applicable, provision the Country table (COUNTRY tag ID).

Note  For more information about BAF output, s€bapter6, “Configuring BAMS for BAF Output.”

1110 Binary Output

To provision BAMS to produce 1110 Binary output, perform the following steps:

Stepl  Ensure that 1110 Binary output is enabledhi@ Node Parametersbie (NODEPARMS tag ID).
Step2  Provision the 1110 Binary table (BIN1110 tag ID).

Note  For more information about 1110 Binary output, &dapterl0, “Configuring BAMS for 1110 Binary
Output.”

Cisco Billing and Measurements Server User Gui
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NICS Output

To provision BAMS to produce NICS output, perform the following steps:

Stepl  Ensure that NICS output is enabled in thede Parameters tab(NODEPARMS tag ID).
Step2  Provision the Trunk Group Prefix table (TKGPREFIX tag ID).

Note  For more information about NICS output, <eleapter9, “Configuring BAMS for NICS Output.”

PO1 Output

To provision BAMS to produce P01 output, perform the following steps:

Stepl  Ensure that PO1 output is enabled in the Node Parameters table (NODEPARMS tag ID).
Step2  Provision the P01 Filter table (PO1FILTER tag ID).

Note  For more information about PO1 output, €&wapter8, “Configuring BAMS for PO1 Output.”

Threshold Crossing Alarms (TCA) Provisioning

To provision BAMS to produce threshold crossing alarms, perform the following steps:

Stepl  Provision the TCA-TBL table (TCA-TBL tag ID).

Note The Skip CDB and Skip CDE tables should only be mioned as directed by Cisco, or left with the
default values.

Deploying Node-level Provisioning

To deploy your configuration and output changes for one node, perform the following steps:

Stepl  Execute therov-dply command at the node level.

Note If you are provisioning a redundant BAMS system,gh&v-dply command automatically synchronizes
the provisioning tables for that node on both units.
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Step2  Provision the next node. Return to tidode-level Provisioning” section on page2 and repeat the
above steps.

Provisioning Commands and Examples

Theprov-add (add),prov-ed (edit), andprov-dit (delete) commands can beed in conjunction with
any of the tag IDs shown below to modify BAMS tables. Useptiog-rtrv (retrieve) command to view
existing values in the tables.

+ ALM-PARMS
« BIN1110

« COUNTRY

« MAPTYPE

+ MSC-PARMS
+ MSC-THRES
« NODEPARMS
+  NPANXX

« PO1FILTER

- POLL

+ RATE-EXC

+ RATING-TYPE
+ SIGPATH

+ NODEPARMS
- SKIPCDB

» SKIPCDE

+ SWITCHINFO
« TCA-TBL

+ TKGPREFIX
+ TOLLFREE

+ TRUNKGRP
« ZONE-INFO
For more information abouhese tag IDs, see th€ag IDs and Field Names” section on pdgé.
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Starting a Provisioning Session

Note

In order to modify BAMS tables, you must first start a provisioning session withrdlvesta command.
For example:

mml:sys> prov-sta::srcver=active,dstver=test10

Billing and Measurements Server - BAMS-00 2004-10-19 14:15:08
B COMPLD

The value assigned to dstver must be a unique string, unless yoanfsen to overwrite an existing
configuration. When a provisioning session is stardedirectory with the specified name is created. The
directory is created under the directory name of the destination directory,
/opt/CiscoBAMS/files/mmidirname

In the example above, the /opt/CiscoBAMS/files/mml/test10 directory was created. For more
information about using thgrov-sta command, see tH@rov-sta—Provision Start” section on
page4-16.

Provisioning Multiple Records with a Single Command

Note

You can provision multiple records with a single command if you usprtheadd, prov-dlt, or
prov-ed command. Specify the parameter values by a randkat multiple records can be provisioned.
Here are examples:

Example 1:
prov-add:SIGPATH:sigpath=0x140004,trunkgrp=805

This command adds 32 records to the SIGPATH table. Each record has sigpath=0x140004,
trunkgrp=805.

Example 2:

prov-dit:SIGPATH:sigpath=0x140001-0x140005

This command deletes five records from the SIGPATH table.

Example 3:

prov-ed: TRUNKGRP:trunkgrp=100-199,connection="T"

This command edits 100 records in the TRUNKGRReaFor each record where trunkgrp falls within
the range 100199, the connection parameter is sethid

To view the current settings in a table, usegh®/-rtrv. command. For details, see the
“prov-rtrv—Provision Retrieve” section on pagele6.
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Deploying Changes

Use theprov-dply command when changes have been made and you must deploy them to the specifi
location. In the following example, provisioning session is started and a change is made and then
deployed.

Example:

mml:1> prov-sta::srcver=active,dstver=test10901,confirm

Billing and Measurements Server - BAMS-00 2004-10-08 16:30:25
B COMPLD

mml:1> prov-add:NPANXX:npanxx=301829,lata=00001,zone=0000001
Billing and Measurements Server - BAMS-00 2004-10-08 16:31:09
B COMPLD
"NPANXX"
mml:1> prov-dply::srcver=test10901
Billing and Measurements Server - BAMS-00 2004-10-08 16:33:28
B COMPLD

For more information about using tpeov-dply command, see tHgrov-dply—Provision Deploy”
section on pagé-13

Making Changes Using Batch Files

Consult the examples in this section, which show sample provisioning sessions, if you want to provisic
BAMS using a batch file.

Note A BAMS provisioning batch file must havepaov-sta command at the beginning (right after the
set-nodecommand) and end withpmov-dply command. These commands denote the beginning and the
end of the provisioning session.

The command-line instruction to execute a provisioning batch file is as follows:
mml -b filename [-o0 outputfilename ]

BAMS does not monitor each commaseéxecution status, but the reswte placed in the MML session
log file. You specify the log filename (that sytputfilenamgwith the -o parameter, as shown above.
Using a batch file, you can provision the system as follows:

- System-level only

* One node only

« Multiple nodes (with or without the system level)

Note  For ease of troubleshooting, it is recommended that you provision only one or two nodes at a time.

Cisco Billing and Measurements Server User Gui
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System-Level Example

This section provides an example of system-level provisioning.

Note  System-level provisioning for Cisco BAMS is optional because default values are set during installation.
You should maintain the default values unless you have specific reasons that require modifying them.

set-node:sys:

prov-sta::srcver=new,dstver=bams_system,confirm
prov-add:ALM-PARMS:maxlines=10000,msgdisclvi=5,msgfwdlvi=3
prov-add:MSC-PARMS:active="Y",dir="/opt/CiscoBAMS/data",subdirs="Y" ,type="baf*hin",
polled=2,alarm=5,agealarm=30,agelevel=6,delage=30,delalarm=6
prov-add:MSC-PARMS:active="Y",dir="/opt/CiscoBAMS/data",subdirs="Y" ,type="acc_h*",polled=1
,alarm=5,agealarm=30,agelevel=6,delage=30,delalarm=6
prov-add:MSC-PARMS:active="Y",dir="/opt/CiscoBAMS/data",subdirs="Y" ,type="acc_d*",polled=1
,alarm=5,agealarm=30,agelevel=6,delage=30,delalarm=6
prov-add:MSC-PARMS:active="Y",dir="/opt/CiscoBAMS/data",subdirs="Y" ,type="acc_r*",polled=1
,alarm=5,agealarm=30,agelevel=6,delage=30,delalarm=6
prov-add:MSC-PARMS:active="Y",dir="/opt/CiscoBAMS/data",subdirs="Y" ,type="cdr*bin",
polled=2,alarm=5,agealarm=30,agelevel=6,delage=30,delalarm=6
prov-add:MSC-PARMS:active="Y",dir="/opt/CiscoBAMS/data",subdirs="Y" ,type="*finished",
polled=1,alarm=5,agealarm=30,agelevel=6,delage=30,delalarm=6
prov-add:MSC-PARMS:active="Y",dir="/opt/CiscoBAMS/data",subdirs="Y" type="elkup*",polled=1
,alarm=6,agealarm=30,agelevel=6,delage=30,delalarm=6
prov-add:MSC-PARMS:active="Y",dir="/opt/CiscoBAMS/data",subdirs="Y" ,type="esyn*",polled=1,
alarm=6,agealarm=30,agelevel=6,delage=30,delalarm=6
prov-add:MSC-PARMS:active="Y",dir="/opt/CiscoBAMS/data",subdirs="Y" ,type="esem*",polled=1,
alarm=6,agealarm=30,agelevel=6,delage=30,delalarm=6
prov-add:MSC-PARMS:active="Y",dir="/opt/CiscoBAMS/data",subdirs="Y" type="ebaf*",polled=1,
alarm=6,agealarm=30,agelevel=6,delage=30,delalarm=6
prov-add:MSC-PARMS:active="Y",dir="/opt/CiscoBAMS/data",subdirs="Y" ,type="cdr*csv",polled=
2,alarm=5,agealarm=30,agelevel=6,delage=30,delalarm=6
prov-add:MSC-PARMS:active="Y",dir="/opt/CiscoBAMS/data",subdirs="Y" ,type="baf*csv",polled=
2,alarm=5,agealarm=30,agelevel=6,delage=30,delalarm=6
prov-add:MSC-PARMS:active="Y",dir="/opt/CiscoBAMS/CDR/archive",subdirs="Y" type="cdr*",
polled=1,alarm=5,agealarm=30,agelevel=6,delage=30,delalarm=6
prov-add:MSC-PARMS:active="Y",dir="/opt/CiscoBAMS/data",subdirs="Y" type="ext*csv",
polled=2,alarm=5,agealarm=30,agelevel=6,delage=30,delalarm=6
prov-add:MSC-PARMS:active="Y",dir="/opt/CiscoBAMS/data",subdirs="Y" ,type="p01_*bin",
polled=2,alarm=5,agealarm=30,agelevel=6,delage=30,delalarm=6
prov-add:MSC-PARMS:active="Y",dir="/opt/CiscoBAMS/data",subdirs="Y" ,type="CDR*",polled=2,
alarm=5,agealarm=30,agelevel=6,delage=30,delalarm=6
prov-add:MSC-PARMS:active="Y",dir="/opt/CiscoBAMS/data",subdirs="Y" ,type="cdr*BIN",
polled=2,alarm=5,agealarm=30,agelevel=6,delage=30,delalarm=6
prov-add:MSC-THRES:interval=10,put=80,plt=60,uut=95,iut=950000,mil=80,mal=85,crlI=90
prov-add:MSC-PARMS:active="Y",dir="/opt/CiscoBAMS/data",subdirs="Y" ,type="QOS_STAT_*csv",
polled=1,alarm=5,agealarm=30,agelevel=6,delage=30,delalarm=6

prov-dply::
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One-Node Example

This section provides an example of one-node provisioning.

set-node:1:

prov-sta::srcver=active,dstver=nodel,confirm

set-nodename::name="PGW_hostname"

prov-add: TRUNKGRP:trunkgrp=8888,connection="D"

prov-add: TRUNKGRP:trunkgrp=2632,connection="D"

prov-add: TRUNKGRP:trunkgrp=5511,connection="D"

prov-add: TRUNKGRP:trunkgrp=2066,connection="D"

prov-add: TRUNKGRP:trunkgrp=9600,connection="D"

prov-add: TRUNKGRP:trunkgrp=5200,connection="D"
prov-ed:NODEPARMS:activate=1,statoutput=1,asciioutput=2,extasciioutput=2
prov-add:POLL:host-namel="PGW_hostname",rem-dir1="/opt/CiscoMGC/var/bams" file-prefix1="cd
r*" file-suffix1=".bin",action="R" interval=5,timeout=5,maxtries=5,protocol="FTP"
prov-add: TCA-TBL:ID="global/0",egr-call-blkd=>5,ttl-failed-cong=>5,ttl-maint-use=10,igr-pct-
trk-use=90,egr-pct-trk-use=90,ttl-term-abnorm=10

prov-dply::

Multiple-Node Example

This section provides an expha of multi-node provisioning.

set-node:1:

prov-sta::srcver=active,dstver=nodel,confirm

set-nodename::name="va-okinawa"

prov-add: TRUNKGRP:trunkgrp=8888,connection="D"

prov-add: TRUNKGRP:trunkgrp=2632,connection="D"

prov-add: TRUNKGRP:trunkgrp=5511,connection="D"

prov-add: TRUNKGRP:trunkgrp=2066,connection="D"

prov-add: TRUNKGRP:trunkgrp=9600,connection="D"

prov-add: TRUNKGRP:trunkgrp=5200,connection="D"
prov-ed:NODEPARMS:activate=1,statoutput=1,asciioutput=2,extasciioutput=2
prov-add:POLL:host-namel="va-okinawa",rem-dirl="/opt/CiscoMGC/var/bams" file-prefix1="cdr*
" file-suffix1=".bin",action="R" interval=5,timeout=5,maxtries=5,protocol="FTP"

prov-add: TCA-TBL:ID="global/0",egr-call-blkd=5,ttl-failed-cong=>5,ttl-maint-use=10,igr-pct-
trk-use=90,egr-pct-trk-use=90,ttl-term-abnorm=10

prov-dply::

set-node:2:

prov-sta::srcver=active,dstver=node2,confirm

set-nodename::name="node2_reston"

prov-add: TRUNKGRP:trunkgrp=9000,connection="D"

prov-add: TRUNKGRP:trunkgrp=8000,connection="D"

prov-add: TRUNKGRP:trunkgrp=7000,connection="D"

prov-add: TRUNKGRP:trunkgrp=6000,connection="D"

prov-add: TRUNKGRP:trunkgrp=5000,connection="D"

prov-add: TRUNKGRP:trunkgrp=4000,connection="D"
prov-ed:NODEPARMS:activate=1,statoutput=1,asciioutput=2,extasciioutput=2
prov-add:POLL:host-namel="va-reston",rem-dirl="/opt/CiscoMGC/var/bams" file-prefix1="cdr*"
Jfile-suffix1=".bin",action="R",interval=5,timeout=5,maxtries=5,protocol="FTP"

prov-add: TCA-TBL:ID="global/0",egr-call-blkd=5,ttl-failed-cong=>5,ttl-maint-use=10,igr-pct-
trk-use=90,egr-pct-trk-use=90,ttl-term-abnorm=10

prov-dply::
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Executing the Batch File

Once the batch file is created, it must be executed from outside of MML:

mml -b <filename>
Example:

$mml -b node01_script

Copyright (C) 1998-2003, Cisco Systems, Inc.

Processing...

mml:sys>set-node:1:

Billing and Measurements Server - BAMS-00 2008-12-19 10:09:20
B COMPLD
mml:1:node01>prov-sta::srcver=active,dstver=nodel,confirm
Billing and Measurements Server - BAMS-00 2008-12-19 10:09:20
B COMPLD

mml:1:node01>set-nodename::name="PGW_hostname"
Billing and Measurements Server - BAMS-00 2008-12-19 10:09:21
mml:1:node01>prov-add: TRUNKGRP:trunkgrp=8888,connection="D"
Billing and Measurements Server - BAMS-00 2008-12-19 10:09:21
B COMPLD

"TRUNKGRP"

mml:1:node01>prov-add: TRUNKGRP:trunkgrp=2632,connection="D"
Billing and Measurements Server - BAMS-00 2008-12-19 10:09:21
B COMPLD

"TRUNKGRP"

mml:1:node01>prov-add: TRUNKGRP:trunkgrp=5511,connection="D"
Billing and Measurements Server - BAMS-00 2008-12-19 10:09:21
B COMPLD

"TRUNKGRP"

mml:1:node01>prov-add: TRUNKGRP:trunkgrp=2066,connection="D"
Billing and Measurements Server - BAMS-00 2008-12-19 10:09:21
B COMPLD

"TRUNKGRP"

mml:1:node01>prov-add: TRUNKGRP:trunkgrp=9600,connection="D"
Billing and Measurements Server - BAMS-00 2008-12-19 10:09:21
B COMPLD

"TRUNKGRP"

mml:1:node01>prov-add: TRUNKGRP:trunkgrp=5200,connection="D"
Billing and Measurements Server - BAMS-00 2008-12-19 10:09:21
B COMPLD

"TRUNKGRP"

mml:1:node01>prov-ed:NODEPARMS:activate=1,statoutput=1,asciioutput=2,extasciioutput=2
Billing and Measurements Server - BAMS-00 2008-12-19 10:09:22
B COMPLD

"NODEPARMS"

mml:1:node01>prov-add:POLL:host-namel="PGW_hostname",rem-dirl="/opt/CiscoMGC/var/bams",
file-prefix1="cdr*" file-suffix1=".bin",action="R" interval=5,timeout=5,maxtries=5,
protocol="FTP"
Billing and Measurements Server - BAMS-00 2008-12-19 10:09:22
B COMPLD
"POLL"
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m;'nI:1:node01>prov-add:TCA-TBL:|D:"gIobal/O",egr-call-blkd=5,tt|-failed-cong=5,
ttl-maint-use=10,igr-pct-trk-use=90,egr-pct-trk-use=90, ttl-term-abnorm=10
Billing and Measurements Server - BAMS-00 2008-12-19 10:09:22
B COMPLD
"TCA-TBL"
m;nl:l:node01>prov-dply::
Billing and Measurements Server - BAMS-00 2008-12-19 10:09:22
B COMPLD
[* Synchronizing remote BAMS ... */
/* Transferring file /opt/CiscoBAMS/files/s01/zoneinfo.CTL ... */
[* Transferring file /opt/CiscoBAMS/files/s01/TrunkGroup.CTL ... */
[* Transferring file /opt/CiscoBAMS/files/s01/alm_parms.CTL ... */
/* Transferring file /opt/CiscoBAMS/files/s01/bin1110.CTL ... */
[* Transferring file /opt/CiscoBAMS/files/sO1/country.CTL ... */
/* Transferring file /opt/CiscoBAMS/files/s01/maptype.CTL ... */
/* Transferring file /opt/CiscoBAMS/files/s01/nodeParm.CTL ... */
/* Transferring file /opt/CiscoBAMS/files/sO1/NpaNxx.CTL ... */
[* Transferring file /opt/CiscoBAMS/files/s01/pO01Filter.CTL ... */
/* Transferring file /opt/CiscoBAMS/files/s01/poll.CTL ... */
I* Transferring file /opt/CiscoBAMS/files/sO01/RatingType.CTL ... */
/* Transferring file /opt/CiscoBAMS/files/s01/RatingException.CTL ... */
[* Transferring file /opt/CiscoBAMS/files/s01/NailedConn.CTL ... */
/* Transferring file /opt/CiscoBAMS/files/s01/skipcdb.CTL ... */
/* Transferring file /opt/CiscoBAMS/files/s01/skipcde.CTL ... */
/* Transferring file /opt/CiscoBAMS/files/s01/switchinfo.CTL ... */
[* Transferring file /opt/CiscoBAMS/files/s01/thresholds.CTL ... */
[* Transferring file /opt/CiscoBAMS/files/s01/tollfree.CTL ... */

/* Transferring file /opt/CiscoBAMS/files/s01/TrunkPrefix.CTL ... */

mml:1:PGW_hostname>

Provisioning Commands and Exampldill
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CHAPTER I

Using MML Commands

Revised: March 10, 2011, OL-11618-18

Introduction

This chapter provides generafeeence information tdelp you understand how to operate the
CiscoBilling and Measurements Server (BAMS) nigiMan-Machine Language (MML) commands. See
Chapters, “Using BAMS Tag IDs"for the information about the tag IDs that you use in conjunction
with MML commands to modify BAMS tables.

Note ~MML commands are differentiated from the surroundiext by being set in a Courier typeface. This
makes them appear as they would on a computeesctéser input is shown ia bold font, and system
responses are shown in a plain font. Text strihgs$ you enter with MML commands are enclosed in
guotes. Integers are shown without quotes.

Command Notation

The command notation followtae Backus-Naur conventions.

Command Syntax

The command syntax follows the Bellcore TL1 conventions.

Starting and Stopping BAMS

The following sections describe the system-level MML commands that you use to start and stop BAM

Starting the System

To start the system from thd@ML system prompt, use thsta-softw (start software) command.

Cisco Billing and Measurements Server User Gui
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Example:

sta-softw
or
start_system (from UNIX)

Stopping the System or OOS

To stop the system or bring it out-of-service (O0S), usestiresoftw (stop software) command.
Example:

stp-softw::confirm
or
stop_system  (from UNIX)

Starting an MML Session

Stepl

Note

Step2

To start an MML session, and to get information about MML commands, perform the following steps:

Log in to BAMS using your user ID and password.
When MML is started, the system prompt changemnol:sys> .
The system is now ready &cept command-line instructions.

This is an alternate method for starting the command-line interface: In the BAMS bin directory, type
mml in lowercase letters at the UNIX system prompt. Certain environment variables must be defined
before MML can run. To define these variables, ragm_defsin the profile of athorized users. The
UNIX prompts and scripts follow theonventions for the UNIX Korn shell.

Type help.

The system displays a list ofalable MML commands. One screeninformation is presented. Press
Enter to display additional information.

These MML commands are discussed in naetail in the following sections.

Help—Help Command

Purpose Displays a list of available commands or help on a specified command.
Format help [ commandnamg
Description The Help function provides syntax and other general command information. At the

node level, the Help function providesnemand information for the current node. At
the system level, the Help function provides command information for the system as
a whole, as well as for each node.
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mml:sys> help
Billing and Measurements Server - BAMS-00 2004-09-22 15:28:46

Available commands (in alphabetical order):

<command name>:?: Displays a list of possible tagIDs
<command name>:<taglD>:? Displays a list of possible field
names

clr-alm:<tagID>:msgnumber="<nnn>"[,msgtext="<message_text>"]
Generates a clear message

dialog:<file name>: Redirects output to a file
get-nodenames:: Lists node names from all nodes
h::[<number>[,<number>]] Displays commands in the history

buffer
help[:<command name>] Displays a list of available commands

or help on a specified command
prov-add:<taglD>:<field namel>=["][<valuel>]["][rangel-range2], ...
<field nameN
>=["][<valueN>]["][rangel-range2]
Adds a new record to the ACRF format
file
prov-cpy:[<tagid>|all]:srcnode=<1..8> | <nodename>,srcver=active |
default | new | <dirname>
Copies a table or tables from one node
to the current node
prov-diff:: Compares active parameters between
units
prov-dit:<taglD>:<field namel>=["]<valuel>["][rangel-range2], ...<field
nameN>=["]<valueN>["][rangel-range2]
Deletes a record from the ACRF format
file
prov-dply::[srcver=<dirname>] Copies a provisioning session to the
active parameters
prov-ed:<taglD>:<field namel>=["]<valuel>["][rangel-range?2], ... <field
nameN>=["]<valueN>["][rangel-range2]
Modifies one or more records that have
already been inserted
prov-exp:[<taglD>|all]:dirname=<mml subdirectory>
Exports a list of parameters for a
specific table or all tables
prov-rtrv:<taglD>: Displays the contents of a record in
ACREF format file
prov-sta::srcver=<dirname>,dstver=<dirname>[,confirm]
Starts a provisioning session.
<dirname>=active | default | new |

dirname
prov-stp::[force] Stops the current provisioning session
prov-sync:: Copies active parameters from the cur -
rent unit to the remote unit
quit Quit the session
r::[n] Executes a previously entered command
rtrv-alms Displays the active alarms
rtrv-configs Displays available configurations
rtrv-file::<file name> Displays the contents of a Unix text
file
rtrv-ne Displays attributes of the Network
Element
rtrv-session Displays the current session
rtrv-softw:<process name>|all Displays the status of system modules
rtrv-syslog::[cont] Displays syslog continuously

set-alm:taskname:msgnumber="<nnn>" level=<n>
Generates an alarm message level n can

beO|1]2
set-node:<node #>|<node_name>|sys:Sets node number
sta-softw Starts the system application
stp-softw::confirm Stops the system application

mml:7:node07> help
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mml:7:node07> help

Billing and Measurements Server - BAMS-00 2004-09-22 12:07:35

Available commands (in alphabetical order):

<command name>:?: Displays a list of possible tagIDs

<command name>:<taglD>:? Displays a list of possible field names

chgno::[seqnol=<#>],[seqno2=<#>]Changes polling sequence numbers

clr-alm:<tagID>:msgnumber="<nnn>"[,msgtext="<message_text>"]
Generates a clear message

dialog:<file name>: Redirects output to a file
get-nodenames:: Lists node names from all nodes
h::[<number>[,<number>]] Displays commands in the history buffer
help[:<command name>] Displays a list of available commands or

help on a specified command
prov-add:<taglD>:<field namel>=["][<valuel>]["][rangel-range2], ...
<field nameN>=["][<valueN>]["]
[rangel-range2]
Adds a new record to the ACRF format file
prov-cpy:[<tagid>|all]:srcnode=<1..8> | <nodename>,srcver=active |
default | new | <dirname>
Copies atable ortables from one node to
the current node
prov-diff:: Compares active parameters between units
prov-dit:<taglD>:<field namel>=["]<valuel>["][rangel-range2], ...<field
nameN>=["]<valueN>["][rangel-range2]
Deletes a record from the ACRF format
file
prov-dply::[srcver=<dirname>]  Copies a provisioning session to the
active parameters
prov-ed:<taglD>:<field namel>=["]<valuel>["][rangel-range?2], ... <field
nameN>=["]<valueN>["]
[rangel-range?2]
Modifies one or more records that have
already been inserted
prov-exp:[<taglD>|all]:dirname=<mml subdirectory>
Exports a list of parameters for a
specific table or all tables
prov-rtrv:<taglD>: Displaysthe contentsofarecordin ACRF
format file
prov-sta::srcver=<dirname>,dstver=<dirname>[,confirm]
Starts a provisioning session.
<dirname>=active | default | new |

dirname
prov-stp::[force] Stops the current provisioning session
prov-sync:: Copiesactiveparametersfromthecurrent
unit to the remote unit
quit Quit the session
r::[n] Executes a previously entered command
rtrv-alms Displays the active alarms
rtrv-circuit:<all>:<trunkgrp>="nnn"> Displays number of circuits/trunkgrp
rtrv-configs Displays available configurations
rtrv-file::<file name> Displays the contents of a Unix text file
rtrv-ne Displays attributes of the Network
Element
rtrv-session Displays the current session
rtrv-softw:<process name>|all  Displays the status of system modules
rtrv-syslog::[cont] Displays syslog continuously

set-alm:taskname:msgnumber="<nnn>",level=<n>
Generatesanalarmmessage levelncanbe
0112
set-node:<node #>|<node_name>|sys: Sets node number
set-nodename::name=<node name> Sets the nodename of a node
sw-ovr Forces a manual rotation
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Starting and Stopping BAMSH

Variables such as tag ID, field napsd so on, are shown in brackets.

Strings must be enclosed in quotes, for exargtang’. Anything enclosed in brackets, for example
[:command nanjas an option. Colons are used to segi@ major command components, for example
the command name from the tag ID, and the tag IDfiloe field name. Fields are separated by commas.
When modifying field name values, do not enter spawafore or after the equal sign (=) or commas.

command name:?.—Help on Tag IDs

Note

Purpose
Format

Description

Example

Displays a list of tag IDs that can bsed with the specified MML command.

command name:?:

The value ocommand nam#s any valid MMLcommand.

Type help to display a list of available commands.
mml:sys> prov-add:?:

Billing and Measurements Server - BAMS-00 2004-09-22 11:33:04
B COMPLD

ALM-PARMS

MSC-PARMS

MSC-THRES

In the preceding examplthe specified command displays three valid tag IDs at the system level prompt
When a node is set, the tag IDs argptiyed, as shown in the example below:

mml:1:boston>

prov-add:?:

Billing and Measurements Server - BAMS-00 2004-09-22 11:26:35

B COMPLD
ZONE-INFO
TRUNKGRP
ALM-PARMS
BIN1110
COUNTRY
MAPTYPE
NODEPARMS
NPANXX
PO1FILTER
POLL
RATING-TYPE
RATE-EXC
SIGPATH
SKIPCDB
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SKIPCDE
SWITCHINFO
TCA-TBL
TOLLFREE
TKGPREFIX

command name:taglD:?—Help on Field Names

Purpose Obtains a list of field names for a specified table.
Format command name: tagiD :?
Description The value otommand name any valid MML command.

The value ottag ID is any valid tag ID.
Typecommand name:?to obtain a listing of valid tag IDs.

Example mml:sys> prov-add:MSC-THRES:?
Billing and Measurements Server - BAMS-00 2004-08-06 13:50:13

B COMPLD
interval (numeric)
put (numeric)

plt (numeric)

uut (numeric)

iut (numeric)

mil (numeric)

mal (numeric)

crl (numeric)

Note In the example above, the specifie@mmand and tag ID display the field names for the MSC-THRES
table. See th&Tag IDs and Field Names” section on pdié for a description of the fields in each
BAMS table.

MML Session Logs

The /opt/CiscoBAMS/data/logs directocontains daily MML session logs.

The log contains the time stamp of all user activity on BAMS and can be used for audits and
troubleshooting.
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To use the Man-Machine Language (MML) commands, define your user profile by tggmgdefsin
the /opt/CiscoBAMS/bin directory. Next, tymeml to start the MML program. The UNIX system
prompt changes taml:sys> and allows you to enter MML commasidvhich are listed in the following

sections.

chgno—Change Number

clr-alm—Clear Alarm

Purpose
Format

Description

Example

Purpose

Format

Description

Example

Changes the polling sequence numbers
chgno:[seqnol=  #],[seqno2= #]

The value ofsegnolis the value of the fitspolling sequence number.
The value osegno2s the value of the send polling sequence number.
Note This command can be execdtenly at the node level.

mml:3> chgno::seqnol=1,seqno2=1

Billing and Measurements Server - BAMS-00 2004-09-08 14:11:09
B COMPLD

Clears a previously set alarm that was written to the alarm history file. These
alarms are generally set for test purpo$aeisexample, to test the alarm trapping.
This command sends an alarm trap ckeathe SNMP agent. (For details about
setting alarms, see tliset-alm—Set Alarm” section on pade26.)

clr-alm:  taskname : msgnumber="nnn" [msgtext= "message_text" ]

The value otasknamas any valid BAMS task name.

The value of msgnumber can be any thdégt number. This number corresponds
to the number of the message to be@daFor ACC227 and POL402 alarms, you
need to specify the full msgtext valuedlear the alarm, because the message text
for these alarms can vary. For ACC227, the msgtext includes the timestamp.

mml:3> clr-alm:MSC:msgnumber="030"

mml:3> clr-alm:POL:msgnumber="402",msgtext= " Cannot connect to unit
bams0-a "
mml:3> clr-alm:ACC:msgnumber="227",msgtext ="TTL CALL ROUTING Ill, TG1, 0

is equal to 0 @ 20021102220000 UTC"
Billing and Measurements Server - BAMS-00 2004-09-08 14:11:09

B COMPLD
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Note For more information on the field names, refer to‘tipdating the Poll Table” section on pagel8.

dialog—Dialog

Purpose
Format

Description

Example

Redirects output to a log file.

dialog : filename

The value ofilenameis a UNIX filename. This commaris used to create a special
log file that is stored in the /opt/CiscoBAMS/files/mml directory in the format
filenamedlog when you quit MML. This log is different from the MML daily
session log files stored in the /opt/CiscoBAMS/data/log/mml directory, which are
prefixed with“mml.”

mml:sys> dialog:test:
Billing and Measurements Server - BAMS-00 2004-09-08 09:37:30
B COMPLD

get-nodenames—Get Node Names

Purpose
Format

Description

Example

Lists all node names.

get-nodenames::

Displays a list of all defined node names. The system default values for the node
names are node01, node02,node08.

mml:sys> get-nodenames::
Billing and Measurements Server - BAMS-00 2004-09-15 17:47:37

node 1: "newyork"
node 2: "sanfrancisco”
node 3: "baltimore”
node 4: "richmond"
node 5: "washingtondc"
node 6: "

node 7: "miami"

node 8: "
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h—History

Purpose Displays commands in the history buffer.
Format h::[ number[ ,number ]]
Description The value ohumberis a numeric valuéh:: is equivalent td::1,15 which displays

the last 15 commands in the history buffer. The first number option represents the
nth command in the history list. The second number represents the number of
commands in the list (a maximum of 15).

Example mml:sys> h::l
Billing and Measurements Server - BAMS-00 2004-09-08 09:40:38
B COMPLD

1 hol

prov-add—Provision Add

Purpose Adds a new record to the table specified by the tag ID.

Format prov-add :taglD : field namel =[] valuel [ , ... field
nameNg"] valueN ["][rangel - range2]
Description The value otaglD is any valid tag ID.
The value ofiield namelis a first field name.
The value ofvaluelis a first value.
The value ofiield nameNs anNth field name.
The value ofvalueNis anNth value.
The value ofrangelis a first value of a desired field range.
The value ofrange2is a second value of a desired field range.
Example mml:2> prov-add:sigpath:sigpath=0x50-0x60,trunkgrp=0-16
Billing and Measurements Server - BAMS-00 2004-09-08 11:06:53

B COMPLD
"SIGPATH"
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prov-cpy—Provision Copy

Purpose Copies a table or tables from one node to the current node.

Format prov-cpy: [ <tagid> |all]:srcnode= <1..8> | <nodename>,srcver=active |
default | new | <dirname>

Description The value otaglD is any valid tag ID.

The value ofsrcnodeis a node identifier (1 through 8).

The value ohodenamenust be a valid UNIX filename because this name is used
to create a directory link in the /data directory.

The value ofsrcveris one of the following:

« Active—Use this value to copy the table from the source rdetive
configuration.

- Default—Use this value to copy the table from the source rodefault
configuration. This could be used if theov-sta command does not use the
srcver=default setting. In this case, psev-cpy to copy the default table for
one table only.

+ New—Use this value to empty the table. This could be used ipibtre-sta
command does not use srcver=new. In this casepnasecpy to copy an
empty table into the current session.

The value oflirnamespecifies that the table é®pied from the source nodgeMML
directory. This is the same as thev-sta commands dstver argument.
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mml:sys> set-node:2:
Billing and Measurements Server - BAMS-00 2004-09-26 18:19:04
B COMPLD

mml:2:node02> prov-sta::srcver=active,dstver=test,confirm
Billing and Measurements Server - BAMS-00 2004-09-26 18:19:21
B COMPLD

mml:2:node02> prov-cpy:nodeparms:srcnode=1,srcver=active
Billing and Measurements Server - BAMS-00 2004-09-26 18:20:11

B COMPLD

Do you want to copy control file(s) from /opt/CiscoBAMS/files/s01 to
the current provisioning directory /opt/CiscoBAMS/files/s02/mml/test ?
(yn)

B COMPLD

mml:2:node02> prov-rtrv:nodeparms:
Billing and Measurements Server - BAMS-00 2004-09-26 18:20:22
B RTRV

"NODEPARMS:activate=1,statoutput=1,bafoutput=1,asciibafoutput=1,asciiou
tput=2,lookupinfo=1,bafinfo=1,dynamicaccumes=0,sup-zero-counts=0,interv
al-minutes=5,nailed-cfg=1,p01loutput=0,p01prefix="p01_",enable-h323=0,ex
tasciioutput=0,nicsoutput=0,bin1110output=0,qosoutput=0"

mml:2:node02> prov-dply::
Billing and Measurements Server - BAMS-00 2004-09-26 18:23:06
B COMPLD

/* The measurements interval (interval-minutes) has been modified in
the NODEPARMS table. */

/* This node will be dynamically restarted for the local unit if it
is currently running. */ ;

prov-diff—Provision Compare

Purpose

Format

Compares active parameters between BAMS units.

prov-diff
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Description No variables need to be specified.

Example mml:sys> prov-diff::
Billing and Measurements Server - BAMS-00 2004-09-21 17:38:28
B COMPLD

/* Table ALM-PARMS matches for both BAMS units */

/* Table MSC-PARMS matches for both BAMS units */

/* Table MSC-THRES matches for both BAMS units */
mml:sys>set-node:1:
Billing and Measurements Server - BAMS-00 2004-09-21 09:45:20
B COMPLD
mml:1:node01>prov-diff::
Billing and Measurements Server - BAMS-00 2004-09-21 09:45:24
B COMPLD

/* Table ZONE-INFO matches for both BAMS units */
/* Table TRUNKGRP matches for both BAMS units */
/* Table ALM-PARMS matches for both BAMS units */
/* Table BIN1110 matches for both BAMS units */

/* Table COUNTRY matches for both BAMS units */

/* Table MAPTYPE matches for both BAMS units */

/* Table NODEPARMS matches for both BAMS units */
/* Table NPANXX matches for both BAMS units */

/* Table POLFILTER matches for both BAMS units */

/* Table POLL matches for both BAMS units */

/* Table RATING-TYPE matches for both BAMS units */
/* Table RATE-EXC matches for both BAMS units */

/* Table SIGPATH matches for both BAMS units */

/* Table SKIPCDB matches for both BAMS units */

/* Table SKIPCDE matches for both BAMS units */

/* Table SWITCHINFO matches for both BAMS units */
/* Table TCA-TBL matches for both BAMS units */

/* Table TOLLFREE matches for both BAMS units */

/* Table TKGPREFIX matches for both BAMS units */

Note If two (or more) tables are not identical across ynital will receive a message similar to the following:

/* Table <table name> DOES NOT MATCH across BAMS units. Examine this table on both BAMS
units. Execute prov-sync from correct unit. */

After you determine which BAMS unit has the correctly configured table, execute the prov-sync
command for the appropriate nodetbé correctly configured BAM8nit. For more information, see
“prov-sync—Provision Synchronize” section on pag#&9.
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prov-dit—Provision Delete

Purpose

Format

Description

Example

Deletes a record from the table specified by the tag ID.

prov-dit :tagID :field namel =[] valuel [ , ... field

nameNg"] valueN ["][rangel-range2]

The value ottaglD is any valid tag ID.

The value ofiield namelis a first field name.

The value ofvaluelis a first value.

The value ofiieldnameNs anNth field name.

The value ofvalueNis anNth value.

The value ofrangelis a first value of a desired field range.
The value ofrange2is a second value of a desired field range.
mml:2> prov-dit:sigpath:sigpath=0x50-0x60,trunkgrp=0-16,

Billing and Measurements Server - BAMS-00 2004-09-08 11:25:03

B COMPLD
"SIGPATH"

prov-dply—Provision Deploy

Purpose

Format

Implements changes spéed during an active provisioning session.

prov-dply [ srcver= dirname ]
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Description The value ofdirnameis the directory name; if you are in a provisioning session,
you can deploy another session from within the active direqiooy-dply :: copies
the changes in the current provisioning session to the active session (directory). If
a directory name is specified with tpeov-dply command, the files in that
directory are copied to the active session.

Note When you execute prov-dply command in a redundant BAMS
configuration, all the tables atélsame level (node or system) are
synchronized with the remote unit (i.e., they are transferred to that unit).
This is the same behavior as when you executtine-sync command.

The following message indicates tlaat MML table has been successfully
transferred to the remote BAMS unit:

[* Transferring file <filename> ... */

If an SXF error message is displayiedtead, the MML tables may not be
synchronized if this table was edited in this session. For more information,
refer to the specific message in tis8end File Transfer Task Messages”
section on pagé-65.

Example mml:2> prov-dply::srcver=test
Billing and Measurements Server - BAMS-00 2004-09-08 11:29:15
B COMPLD

Note  When you executprov-dply at the node level, if the values to be provisioned for the NODEPARMS
parameters nailed-cfg and interval-minutes are difiefrom those in the current active configuration,
the processing tasks for this node automaticallyarésp that these parameter changes can take effect.
The restart of the node tasks generates MGR801 alarhich indicate that aéain processes are being
terminated and restarteflince changing these parameters haguifi¢ant effect on how the data is
processed, the measurements data produced mightstme incongruities with previously generated
measurements data.

prov-ed—Provision Edit

Purpose Modifies one or more provisioning recarih the table specified by the tag ID.
Format prov-ed :taglD :field namel =[] valuel [ , ... field
name>=["] valueN ["][rangel-range2]
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Description The value otagID is any valid tag ID.

The value offield namelis a first field name.

The value ofvaluelis a first value.

The value offieldnameNs anNth field name.

The value ofvalueNis anNth value.

The value ofrangelis a first value of a desired field range.

The value ofrange2is a second value of a desired field range.

Note Execute theorov-rtrv. command first, to see the existing configuration.
Example mml:2> prov-ed:sigpath:sigpath=0x50-0x61,trunkgrp=0-17

Billing and Measurements Server - BAMS-00 2004-09-08 11:33:47

B COMPLD
"SIGPATH"

prov-exp—~Provision Export

Purpose Exports a list of parameters for a speciéible or all tables. Tqhparameters are the
field names and values of the table or tables.

This command can be executaidthe system or nodeviel. When exegted at the
system level, the command generates atfitd contains albf the commands to
provision the system and all of the nodes. When executed at the node level, the
command generates a file that contaalisof the commands to provision the
indicated node.

Format prov-exp :[ taglD |all ]: dirname =mml subdirectory

Description The value otagID is any valid tag ID.

The value ofdirnameis the directory name that is created under the
/opt/CiscoBAMS/files/mml directory. Thall option exports all tag IDs.

Example mml:3> prov-exp:sigpath:dirname=testbackup
Billing and Measurements Server - BAMS-00 2004-09-08 11:51:11
B COMPLD
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prov-rtrv—Provision Retrieve

Purpose Retrieves the configuration for the specified tag ID.
Format prov-rtrv :taglD :
Description The value ottaglD is any valid tag ID.
Example mml:3> prov-rtrv:sigpath:
Billing and Measurements Server - BAMS-00 2004-09-08 11:54:15
B RTRV

"SIGPATH:sigpath=0x40,trunkgrp=16
"SIGPATH:sigpath=0x41,trunkgrp=16
"SIGPATH:sigpath=0x42,trunkgrp=16
"SIGPATH:sigpath=0x43,trunkgrp=16
"SIGPATH:sigpath=0x44,trunkgrp=16
"SIGPATH:sigpath=0x45,trunkgrp=16
"SIGPATH:sigpath=0x46,trunkgrp=16
"SIGPATH:sigpath=0x47,trunkgrp=16
"SIGPATH:sigpath=0x48,trunkgrp=16
"SIGPATH:sigpath=0x49,trunkgrp=16
"SIGPATH:sigpath=0x4a,trunkgrp=16
"SIGPATH:sigpath=0x4b,trunkgrp=16
"SIGPATH:sigpath=0x4c,trunkgrp=16
"SIGPATH:sigpath=0x4d,trunkgrp=16
"SIGPATH:sigpath=0x4e,trunkgrp=16
"SIGPATH:sigpath=0x4f,trunkgrp=16
"SIGPATH:sigpath=0x50,trunkgrp=16

prov-sta—Provision Start

Purpose Starts a provisioning session.

Format prov-sta :: srcver= dirname , dstver= dirname [, confirm ]
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In order to modify the contents of BAMS tables, you must executprthesta
command to start a provisioning session.

You specify the source of the tables to be used in the provisioning session with the
srcver parameter. The valuedifnameis the name of the source or destination
directory. Setting srcver=new sets the configuration tables to empty. Setting
srcver=default sets the configuration tables to the default values. Setting
srcver=active retrieves the currently provisioned tables.

The dstver parameter defines the namehefprovisioning session. This parameter
creates a separate directory contairting tables for the pwvisioning session.

Note  You must specify theonfirm command option if the destination directory
(dstver) already exists.

Once you start a provisioning session by executingtbe-sta command, you can
modify the BAMS tables by using the MML editing commaipdsv-add,
prov-dlt, andprov-ed,in conjunction with tag IDs.

Once all edits have been made, you execut@itre-dply command to make the
tables of the provisioning session the current active tables at either the BAMS
system level or node level (defined by g&t-nodecommand). If you do not wish
to deploy the edited tables, use firev-stp command to quit the provisioning
session.
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Example mml:sys> prov-sta::srcver=active,dstver=test,confirm
Billing and Measurements Server - BAMS-00 2004-09-08 14:32:49
B COMPLD

Note When you execute therov-sta command, it creates a working directory
with the same name as the dstver parameter value. These directories are
saved so that a user can retrieve tables from this directory at a later time.
(In this case the user would execptev-sta where the srcver is the name
of a previously created dstver value.) Over time, these MML working
directories can accumulate if many difént values are used for the dstver
parameter. A maintenance script, clean_mml.sh, should be executed
periodically on the BAMS unit so that the MML working directories do not
use up too much disk space. This ptprompts you, at the system level
and for each BAMS node, to delete an MML directory or not. The newest
working directory of each node is automatically saved.

To run this script, log in as the BAMS user and execute the following:

$ clean_mml.sh

** clean_mml.sh will clean up the mml working directories. The latest
** directory for each node will automatically be saved.

** Examining mml directories in BAMS system level:

Remove directory /opt/CiscoBAMS/files/mml/bams_system ?(y/n) y

Newest directory /opt/CiscoBAMS/files/mml/bams_system_vers2
automatically saved.

** Examining mml directories in BAMS node 01:
Remove directory /opt/CiscoBAMS/files/sO1/mml/nodel_config ?(y/n) n
Remove directory /opt/CiscoBAMS/files/sO1/mml/test_config ?(y/n) y

Newest directory /opt/CiscoBAMS/files/s01/mml/jims_config
automatically saved.

** Examining mml directories in BAMS node 02:
Remove directory /opt/CiscoBAMS/files/s02/mml/jims_config ?(y/n) y

Newest directory /opt/CiscoBAMS/files/s02/mml/bobs_config
automatically saved.

** Examining mml directories in BAMS node 03:
Remove directory /opt/CiscoBAMS/files/s03/mml/test ?(y/n) y

Newest directory /opt/CiscoBAMS/files/s03/mml/joes_config
automatically saved.

** Examining mml directories in BAMS node 04:
** Examining mml directories in BAMS node 05:
** Examining mml directories in BAMS node 06:
** Examining mml directories in BAMS node 07:
** Examining mml directories in BAMS node 08:

** clean_mml.sh finished.
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prov-stp—Provision Stop

Purpose
Format

Description

Example

Stops the current provisioning session.

prov-stp :: [force]

You use this command if you do not want to deploy the changes made in your
provisioning session to the active sessiUse the force argument to force a
provisioning session to stop (that is, when you must clear a lock on a prov-sta
session).

mml:3> prov-stp::
Billing and Measurements Server - BAMS-00 2004-09-08 11:55:57
B COMPLD

prov-sync—~Provision Synchronize

Purpose
Format
Description

Example

quit—Quit

Purpose
Format
Description

Example

Copies active parameters from the current unit to the remote unit.
prov-sync
No arguments are required.

mml:sys> prov-sync::
Billing and Measurements Server - BAMS-00 2004-09-08 16:56:18

/* Transferring file /opt/CiscoBAMS/files/alm_parms.CTL ... */
/* Transferring file /opt/CiscoBAMS/files/msc_parm.CTL ... */

/* Transferring file /opt/CiscoBAMS/files/msc.CTL ... */
B COMPLD

Quits the MML session.
quit
none

mml:sys> quit
Billing and Measurements Server - BAMS-00 2004-09-22 14:12:03
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r—Repeat

Purpose
Format
Description

Example

Executes a previously entered command.
rz[ n]
Heren is a numeric value.

mml:3>r::2
Billing and Measurements Server - BAMS-00 2004-09-08 11:58:36
B COMPLD

mml:3> prov-rtrv:sigpath:
Billing and Measurements Server - BAMS-00 2004-09-08 11:58:36
B RTRV

rtrv-alms—Retrieve Alarms

Purpose

Format

Description

Example

Displays the active alarms or eventgta system level (for system-level alarms)
or at the node level (for node-level alarms).

rtrv-alms

This command retrieves only clearable alarms currently maintained in the alarm

history file and defined with the alarmslist configuration. It does not retrieve event
information generated, for example, by table lookup and other configuration errors.
No tag IDs are required, just the command verb.

mml:3> rtrv-alms

Billing and Measurements Server - BAMS-00 2004-09-08 13:20:09
B RTRV

08/05/04 13:20:03 *C MSC030: Alarm/Event test message

B COMPLD
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rtrv-circuit—Retrieve Circuits

This command is only available at node level, and only on systems that have been configured in PG
Dynamic Mode (i.e., where PGW_DYNAMIC_UPDE=TRUE). For more information, see the
“Setting the PGW Dynamic Uptia Mode” section on paga20.

Purpose Displays the available circuits (at node level).
Format rtrv-circuit
Description No tag IDs are required, just the command verb.
Examp|e mml:1:node01> rtrv-circuit:all:

glllg_?R?d Measurements Server - BAMS-00 2004-09-28 15:43:36

"CKTS:trunkgrp=1,circuits=124"
"CKTS:trunkgrp=2,circuits=124"
"CKTS:trunkgrp=3,circuits=124"
"CKTS:trunkgrp=4,circuits=96"
"CKTS:trunkgrp=5,circuits=96"
"CKTS:trunkgrp=6,circuits=96"
"CKTS:trunkgrp=7,circuits=96"
"CKTS:trunkgrp=8,circuits=96"

mml:1:node01>rtrv-circuit::trunkgrp="2"
Billing and Measurements Server - BAMS-00 2004-09-28 15:43:43
B RTRV

"CKTS:trunkgrp=2,circuits=124"

mml:1:node01>rtrv-circuit::trunkgrp=7
Billing and Measurements Server - BAMS-00 2004-09-28 15:43:48
B RTRV

"CKTS:trunkgrp=7,circuits=96"

rtrv-configs—Retrieve Configuration

Purpose Displays the available configurations.
Format rtrv-configs
Description The configurations are maintained in the /opt/CiscoBAMS/files/mml subdirectory.

When you start a provisioning session, your changes are written to this directory.
You can use this command to retrieve the current configuration. No tag IDs are
required, just the command verb.

Example mml:3> rtrv-configs
Billing and Measurements Server - BAMS-00 2004-09-12 13:23:08

B COMPLD
[* Current session: ACTIVE */
/* Available Configurations: */
/* lopt/CiscoBAMS/files/s03/mml/bams_system, Mon Jul 12 11:45:48 2004

*/
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rtrv-file—Retrieve File

Purpose
Format

Description

Example

Displays the contents of a UNIX text file.

rtrv-file . filename

The value ofilenameis any existing filename. You need to specify the full UNIX
filename that includes the directory patimless the file exists in the current
directory (/opt/CiscoBAMS/bin).

mml:sys> rtrv-file::collect_defs
Billing and Measurements Server - BAMS-00 2004-09-08 13:42:53

B RTRV

#

# Collection variables
#

REDUNDANCY_MODE=1; export REDUNDANCY_MODE

rtrv-ne—Retrieve Network

Purpose

Format

Description

Displays attributes (for example, polling status) of the network elements.

Note There is an 8-second interval betwesystem start and POL task start.
Within this interval, the status shows ACTIVE or STANDBY, even though
the POL task has not started. Once thé Pa3k starts, the polling status is
accurate.

rtrv-ne

No tag IDs are required, just the command verb.

Cisco Billing and Measurements Server User Guide



| Chapter4  Using MML Commands

MML Commands Il

Examp|e mml:sys> rtrv-ne
Billing and Measurements Server - BAMS-00 2004-10-07 11:15:03

B RTRV
"Type: BAMS"
"Hardware platform: sun4u sparc SUNW,UItra-250"
"Vendor: "Cisco Systems, Inc.""
"Location: Billing and Measurements Server - BAMS-00"
"Version: "3.20"
"System Status: OOS"
"Polling Status[s01 (test01)]: OOS"
"s01 (test0O1) Node Status: ACTIVATED"
"Polling Status[s02 (test02)]: OOS"
"s02 (test02) Node Status: ACTIVATED"
"Polling Status[s03 (node03)]: OOS"
"s03 (node03) Node Status: DEACTIVATED"
"Polling Status[s04 (node04)]: OOS"
"s04 (node04) Node Status: DEACTIVATED"
"Polling Status[s05 (node05)]: OOS"
"s05 (node05) Node Status: DEACTIVATED"
"Polling Status[s06 (node06)]: OOS"
"s06 (node06) Node Status: DEACTIVATED"
"Polling Status[s07 (node07)]: OOS"
"s07 (node07) Node Status: DEACTIVATED"

"Polling Status[s08 (node08)]: OOS"

"s08 (node08) Node Status: DEACTIVATED"
"Local hostname: "
"Unit ID: BAMS-00"
"BAMS-00 hostname: "
"BAMS-01 hostname: "
"Mode: Simplex"

Examp|e mml:node01> rtrv-ne
Billing and Measurements Server - BAMS-00 2004-09-06 14:43:17

B RTRV
"Type: BAMS"
"Hardware platform: sun4u sparc SUNW,UItra250"
"Vendor: "Cisco Systems, Inc.""
"Location: Billing and Measurements Server - BAMS-00"
"Version: "3.20™
"Polling Status[s01 (node01)]: OOS"
"s02 (node02) Node Status: ACTIVATED"
"VSC1 seqgno: 000001"
"VSC2 seqgno: 000001"
"Local hostname: "
"Unit ID: BAMS-00"
"BAMS-00 hostname: "
"BAMS-01 hostname: "
"Measurement Interval: 10 minutes"”
"VSC Configuration: Switched"

rtrv-session—Retrieve Session

Purpose Displays the current provisioning session.
Format rtrv-session
Description No tag IDs are required, just the command verb.
Example mml:3> rtrv-session
Billing and Measurements Server - BAMS-00 2004-09-08 13:56:52
B COMPLD

/* Current Session: active */

Cisco Billing and Measurements Server User Gui
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rtrv-softw—Retrieve Software

Purpose Displays the status cfoftware processes.
Format rtrv-softw [ process name |all ]
Description The value ofprocess namés any valid task name.
Example mml:3> rtrv-softw:all
Billing and Measurements Server - BAMS-00 2004-08-06 14:45:00
B RTRV

"MGR-03 RUNNING"
"ALM-03 RUNNING"
"POL-03 RUNNING"
"FMT-03 RUNNING"
"COR-03 RUNNING"
"AGB-03 RUNNING"
"ASC-03 RUNNING"
"EXT-03 RUNNING"
"CTB-03 RUNNING"
"P01-03 RUNNING"

"NIC-03 RUNNING"

"BIN-03 RUNNING"

"ACC-03 RUNNING"
B COMPLD
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Example

mml:sys> rtrv-softw:all

Billing and Measurements Server - BAMS-00 2004-09-22 14:25:18

NODE: system

B RTRV

"MGR-00 RUNNING"

"ALM-00 RUNNING"
"bamsP3MIBagt-00 RUNNING"
"NNL-00 RUNNING"

"MGR-00 RUNNING"

"MGR-00 RUNNING"

"MGR-00 RUNNING"

"MGR-00 RUNNING"

"MGR-00 RUNNING"

"MGR-00 RUNNING"

"MGR-00 RUNNING"

"MGR-00 RUNNING"
"MSCmain-00 RUNNING"
"mscParmP3MIBagt-00 RUNNING"
"mscP3MIBagt-00 RUNNING"
"pollP3MIBagt-00 RUNNING"
"nodeParmP3MIBagt-00 RUNNING"

B RTRV

"MGR-01 RUNNING"
"ALM-01 RUNNING"
"POL-01 RUNNING"
"FMT-01 RUNNING"
"COR-01 RUNNING"
"AGB-01 RUNNING"
"ASC-01 RUNNING"
"EXT-01 RUNNING"
"CTB-01 RUNNING"
"P01-01 RUNNING"

"NIC-01 RUNNING"

"BIN-01 RUNNING"

"ACC-01 RUNNING"
B COMPLD

MML Commands Il
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rtrv-syslog—Retrieve Syslog

Purpose
Format

Description

Example

set-alm—Set Alarm

Purpose

Format

Description

Example

Displays the system log (syslog) continuously.

rtrv-syslog

[ cont ]

No tag IDs are required, just the command verb.

Note

Thecont command option displays the system log continuously. Press

Ctrl-C to escape out of the display.

mml:sys> rtrv-syslog::
Billing and Measurements Server - BAMS-00 2004-09-08 17:22:39

08/06/04 23:35:51
08/06/04 23:35:51
08/06/04 23:35:51
08/06/04 23:35:51
08/06/04 23:35:51
08/06/04 23:35:51
08/06/04 23:35:51
08/06/04 23:35:51
08/06/04 23:35:51
08/06/04 23:35:51
08/06/04 23:35:51
08/06/04 23:35:51
08/06/04 23:45:50

MSC233: Executing system command: ‘/opt/CiscoBAMS/bin/msc_
MSC233:+pre_del.sh ebaf*

MSC233: Executing system command: ‘/opt/CiscoBAMS/bin/msc_
MSC233:+pre_del.sh ext*csv'

MSC233: Executing system command: ‘/opt/CiscoBAMS/bin/msc_
MSC233:+pre_del.sh p01_*bin’

MSC902: Block: total=493688 free=92923 used=400765 utiliza
MSC902:+tion: 81% partition: /opt

MSC904: Inode: total=256576 free=254624 used=1952 utilizat
MSC904:+ion: 0% patrtition: /opt

MSC906: Inodes matching path(s) and prefix(es) in partitio
MSC906:+n /opt: 28

MSCO001: MSC version W3.02 (CISCO) cleaning disk

Generates an alarm message. Use this comnuaselt a test alarm that is written
to the syslog. (For details about clearing alarms, se&cthalm—Clear Alarm”
section on pagé-7.)

set-alm : taskname : msgnumber=nnn, level= n

The value otasknamés any valid BAMS task name.

The value ofnnnis a three-character message number.

The value ofh is a valid single-character threshold level (0, 1, or 2).

Note

This command works only for alarms maintained in the alarmslist.CTL file

in the /opt/CiscoBAMS/files directory.

mml:3> set-alm:MSC:msgnumber="030",level=0
Billing and Measurements Server - BAMS-00 2004-09-08 14:13:13

B COMPLD
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set-node—Set Node

Purpose

Format

Description

Example

MML Commands Il

Sets the node number. Use this command to change from the system level to the
node level, or to change from one node to another node.

set-node: node# | nodename|sys:

The value ohode#is any integer between 1 and 8.
The value olhodenamés any valid node name.
sys displays the system level.

Note When 1 is specified as the node number, the MML prompt changes from
mml:sys> to mml:1>. Exit out of any provisioning sessions before
changing the node number. The prompt displays the node name when it is
defined. The prompt always displays the node number, except when system
is specified.

mml:sys> set-node:1:
Billing and Measurements Server - BAMS-00 2004-09-08 14:45:27

mml:1:node01 >

set-nodename—Set Node Name

Purpose
Format

Description

Example

Sets the node name for a node.

set-nodename: node# :name= nodename

The value ohode#is any integer between 1 and 8.

The value ohodenamenust be a valid UNIX filename, because this name is used
to create a directory link in the data directory. The maximum lengtiodéname
is 40 characters.

This command must be executed within an MML editing session at the node level.
Note You can use theet-nodenamecommand to modify any existing node
names. You cannot use the command to modify the system name.

mml:sys> set-nodename:1l:name="boston"
Billing and Measurements Server - BAMS-00 2004-09-08 14:45:27

mml:1>

| oL-11618-18
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sta-softw—Start Software

Purpose Starts the system application.
Format sta-softw
Description No tag IDs are required, just the command verb.

Note An alternative way to start the software is to use the UstBft system
command, which is found in the /opt/CiscoBAMS/bin directory.

Example mml:sys> sta-softw
Billing and Measurements Server - BAMS-00 2004-09-08 14:14:41
B COMPLD

stp-softw—Stop Software

Purpose Stops the system application.
Format stp-softw::confirm
Description No tag IDs are required, just the command verb.

Note You can execute this commandly at the system level.

Note An alternative way to stop the software is to use the Usibp_system
command, which is found in the /opt/CiscoBAMS/bin directory.

Example mml:sys> stp-softw::confirm
Billing and Measurements Server - BAMS-00 2004-09-08 14:16:34
B COMPLD

Terminating BAMS

waiting for MGR to shut down...
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sw-ovr—Switch Over

Purpose

Format

Description

MML Commands Il

Forces a manual rotation of the BAMS unit designated to poll the VSC. (You can
execute this command only on the active polling unit.)

SW-ovr

You can use thew-ovr command to rotate polling from the active BAMS unit to
the standby unit in the event of a switch failover. The command is executed
immediately on the local BAMS unit. On the remote BAMS unit, the rotation takes
effect at the next poll attempt. Poll attempts are typically set at 5-minute intervals.

Caution Do not execute this command while polling is taking place; it will fail.

Example

No tag IDs are required, just the command verb.

Note  Successful execution of this command causes a POL105 message to be
written to the syslog (se&ppendixA, “Troubleshooting Cisco BAMS'

mml:sys> sw-ovr
Billing and Measurements Server - BAMS-00 2004-09-22 13:26:19

B COMPLD
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CHAPTER 5

Using BAMS Tag IDs

Revised: March 10, 2011, OL-11618-18

Introduction

This chapter provides general refece information to help you understand how to update BAMS tables
by using BAMS tag IDs.

For information about the MML commantizat you use with the tag IDs, s€adapter4, “Using MML
Commands.”

Note ~MML commands, tag IDs and field names are differatetd from the surrounding text by being setin a
Courier typeface. This makes them appear as theydvan a computer screen. User input is shown in
a bold font, and system responses are shown in a plain font. Text strings that you enter with MML
commands are enclosed in quotes. Integers are shown without quotes.

Command Notation

The command notation followtee Backus-Naur conventions.

Command Syntax

The command syntax follows the Bellcore TL1 conventions.

Tag IDs and Field Names

Tag IDs are aliases for BAMS tables. You use them in conjunction with MML commands to modify ol
delete table records or data. Some tag IDs com@fimed parameter sets used to provision the BAMS
tables. The field default values aecommended values, unless noted otherwise.

Note Tag IDs and field names are not case sensitive. However, values are case sensitive.

Cisco Billing and Measurements Server User Gui
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Updating the Alarm Parameters Table

Note

Use the ALM-PARMS tag ID to update the Alarm Paramsetable. Use the maxlines field to set the size
of the system log (syslog) file. The default value is 10,000 lines. When the maxlines threshold is
surpassed, BAMS begins deleting lines frora #lyslog, starting with the oldest entries.

BAMS creates oldlog and oldloga backup system logs by default. You can configure the number of
backup logs for a higher value (a maximum of 26) in the sym_defs file. The number of logs you create
affects the available disk space.

Use the msgdisclvl field to set the level (for example, minor, major, critical) of alarms written to the
syslog. Use the msgfwdlvl field to set the level (for example, critical) of alarms forwarded to a network
management platform.

Example:

mml:sys> prov-add:ALM-PARMS:maxlines=50000,msgdisclvl=1,msgfwdlvi=2
Billing and Measurements Server - BAMS-00 2004-10-08 15:11:49
B COMPLD

"ALM-PARMS"

In this example, thenaxlinesfield was set to 50000, thasgdisclvfield was set to 1 (that is, major),
and themsgfwdlvlfield was set to 2 (that is, minor).

ALM-PARMS Tag ID

Table5-1 lists field names and values that can be specified with the ALM-PARMS tag ID.

Table 5-1  Fields in the Alarm Parameters Table

Field Name Description Values Range
maxlines Maximum number of lines in theAny number, for 1 through 99999
syslog file (numeric). example, 10000
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Table 5-1  Fields in the Alarm Parameters Table (continued)
Field Name Description Values Range
msgdisclvl Message discrimination level |Critical =0 0,1,2,3,0or5
(numeric). Used to spgmfy the Major = 1
messages that are written to the
syslog file. Minor = 2
Note Any alarms at the Warning = 3
selected value or lower ||nformational = 5
are displayed (for
example, a value of 2
displays all minor,
major, and critical
alarms).
msgfwdlvl Message forward level Critical = 0 0,1,2,3,0r5

(numeric). Used to specify the
messages that are trapped and

forwarded to a network
management platform.

Major = 1
Minor = 2

Note

Any alarms at the
selected value or lower
are forwarded (for
example, a value of 1
forwards all major and
critical alarms).

Warning = 3
Informational = 5

| oL-11618-18
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Updating the BIN1110 Table

Note  This table is only required for systems that are configured to produce 1110 Binary output. For more
information, see€Chapter9, “Configuring BAMS for NICS Output”

Use the BIN1110 tag ID to update the BIN1110 table. This table allows you to disable or enable the
generation of 1060 CDBs in TLV (tag, length, value) format, as well as to specify the suffix of the 1110
Binary output. By default, the system generdt@80, 1090, 1100, and 1110 CDB types, and appends
the BIN suffix to the output files.

Example:

mml:1> prov-add:BIN1110:enable1060=1filesuffix=BIN
Billing and Measurements Server - BAMS-00 2004-09-28 15:59:29
B COMPLD

"BIN1110"

In this example, thenable1060 field was set to 1, and the filesuffix field was set to BIN.

BIN1110 Tag ID

Table5-8 lists field names and values that can be specified witiBtN&110 tag ID.

Table 5-2  Fields in the BIN1110 Table

Field Name Description Values

enablel070 | This numeric parameter enables or disables the |Enabled =1
generation of 1070 CDBs. Disabled = 0 (default)

Note The BIN task no longer generates 1070 output.
This field is no longer used.

enable1060 This numeric parameter enables or disables the |Enabled = 1 (default)
generation of 1060 CDBs. Disabled = 0

filesuffix This parameter allows you to specify the suffix of theIN (default)
output file. The suffix maype up to 8 characters long.

Note If you change the default filesuffix value,
ensure that you add the file pattern with the
new suffix to the MSC Parameters table.
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Updating the Country Table

Use the COUNTRY tag ID to update the Countrgléa The Country table maintains country codes.
Example:

mml:3> prov-add:COUNTRY:countrycode=001,countryname="USA"
Billing and Measurements Server - BAMS-00 2004-10-08 15:20:35
B COMPLD

"COUNTRY"

In this example, theountrycode field was set to 001, and the countryname field was set to USA.

COUNTRY Tag ID
Table5-3lists field names and values that daspecified with the COUNTRY tag ID.

Table 5-3  Fields in the Country Table

Field Name Description Values

countrycode | Country code (numeric)|The 5-digit country code

countryname |Country name (string) |The country name, a maximum of 40 letters

Updating the Map Type Table

Use the MAPTYPE tag ID to update the Map TypleléaThe Map Type table defines which structure
code to generate and which call type to assign for each call category.

Example:

Billing and Measurements Server - BAMS-00 2004-10-08 15:25:50
B COMPLD
"MAPTYPE"

In this example, the maptype field was set to fla, ¢hlltype field was set to 1, the answered field was
set to 502, and the unanswered field was set to 20.

MAPTYPE Tag ID

Table5-4 lists field names and values that danspecified with the MAPTYPE tag ID.

Note  The Maptype table should contain one record entrgéeh maptype value. Thiefault system contains
the entries. The user should not add or delete any entries, only modify them by specifying different fie
values with the Rating Type tag ID. The values are case sensitive.

Note A value of-1 in the answered or unanswefeadd means that a BAF record is not generated for that case.

Cisco Billing and Measurements Server User Gui
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Table 5-4  Fields in the Map Types Table

Field Name Description Values Range

maptype Map type (string) FLAT A maximum of
MESSAGE 24 characters
INTRALATA

INTERLATAORIGINATING
INTERLATATERMINATING

INTERLATATANDEM
TOLLFREE
calltype Call type (string) 1, 6, 110, 119, 141 A maximum of
3 digits
answered Answered (string) -1, 1, 2, 20, 21, 360, 500, 502,/A maximum of
625, 653 4 digits

Note A value of-1 does not
generate a record.

unanswered |Unanswered (string) |-1, 1, 2, 20, 21, 360, 500, 502,/A maximum of
625, 653 4 digits

Note A value of-1 does not
generate a record.

Updating the Mass Storage Control Parameters Table

Use the MSC-PARMS tag ID to update the Mass &jerControl (MSC) Parameters table. This table
maintains definitions of conditionsahgenerate alarms or events, lthse parameters suds file type,
size, and age.

Example:

mml:sys> prov-add:MSC-PARMS:type="baf*",polled=0,alarm=5,agealarm=30,agelevel=2,delage=30,
delalarm=6
Billing and Measurements Server - BAMS-00 2004-10-08 15:30:20
B COMPLD
"MSC-PARMS"

In this example théype field was set tbaf*, the polled field was set to 0, the alarm field was set to 5,
the agealarm field was set to 30, the ageléedd was set to 2, the delage field was set to 30, and the
delalarm field was set to 6.
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MSC-PARMS Tag ID

Table5-5lists field names and values that denspecified with the MSC-PARMS tag ID.

Table 5-5 Fields in the Mass Storage Control Parameters Table
Field Name Description Values Range
active Enables/disables cleanup task (string) |Y = Yes, N = No Y orN
dir Directory (string) /opt/CiscoBAMs/data
subdirs Enables/disables cleanup of Y = Yes, N =No Y or N
subdirectories (string)
type File prefix or suffix to be monitored For example: A maximum of
(string) 23 characters
Note If you change a default file prefi gd]r;
or suffix in another table, ensure”2 .
thhat yolu add the new file pattern?:C[;:R*
ere also. cdr*BIN
esem*
p0l1_*bin
QOS_STAT*
polled Polled/unpolled flag (numeric) Polled = 1 1 through 3
Unpolled = 2
Header = 3
alarm Alarm level to generate when you are |Critical = 0 0 through 6
deleting files (numeric) Major = 1
Minor = 2
Warning = 3
Manual = 4
Informational = 5
Debug =6
agealarm Number of days to wait before file is |Any appropriate 0 through 99
considered aged (numeric) number
agelevel Alarm level to generate when the file |Critical =0 0 through 6
reaches its age limit (numeric) Major = 1
Minor = 2
Warning = 3
Reserved for future use
=4
Informational = 5
Debug = 6
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Table 5-5  Fields in the Mass Storage Control Parameters Table (continued)

Field Name Description Values Range
delage Number of days to wait before the systedny appropriate 0 through 99
deletes the file (numeric) number
delalarm Alarm level to generate when deleting |Critical = 0 0 through 6
aged files (numeric) Major = 1
Minor = 2
Warning = 3
Reserved for future use
=4
Informational = 5
Debug =6

Updating the Mass Storage Control Thresholds Table

Use the MSC-THRES tag ID to update the Mass Storage Control ThresalollelsThis table maintains

the system-level MSC thresholtsat determine when the MSC task generates alarms based on
disk-capacity thresholds, and when it begins and stops deleting specific types of files to free up disk
space.

Example:

mml:sys> prov-add:MSC-THRES:interval=15,put=80,plt=60,uut=95,iut=950000,mil=80,

mal=85,crl=90

Billing and Measurements Server - BAMS-00 2004-10-08 15:34:02

B COMPLD
"MSC-THRES"

In this example theterval field was set to 15, thmrutfield was set to 80, the pield was set to 60, the
uut field was set to 95, that field was set to 950000, the mil field was set to 80, the mal field was set
to 85, and the cffield was set to 90.
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MSC-THRES Tag ID

Tag IDs and Field Namedll

Table5-6 lists field names and values that denspecified with the MSC-THRES tag ID.

Table 5-6  Fields in the Mass Storage Control Thresholds Table

Field Name

Description

Value

Range

interval

The run interval (in minutdslidentifies when the

Mass Storage Control (MSC) task operates in the

background and deletes available eligible files in the

specified directories. Thifield requires a numeric
value. A typical value is 30 minutes.

1 through 9999

put

The polled upper thresholdyf) value. Identifies the
disk capacity level (percénat which the MSC task
begins to delete polled files.

Note Polled files are files tht have been polled
from BAMS by a polling computer and

renamed to identify #am as such. Unpolled

files are files that have not been polled ye

This field requires a numeric value. A typical value

is 60 percent.

80

—

1 through 100

plt

The polled lower threshold (plt) value. Identifies th&0

disk capacity level (percénat which the MSC task
stops deleting polled files. This field requires a
numeric value. A typical value is 4fercent.

1 through 100

uut

The unpolled upper threshold (uut) value. Identifi
the disk capacity level gycent) at which the MSC
task begins to delete unpolled data files. The MS

2553

C

continues to delete these files until the disk capacity

level drops below the threshold value.

Note This value should be set high. For examp
a value of 100% ensures that no unpolled
files are deleted.

This field requires a numeric value. A typical value

is 80 percent.

€,

1 through 100

iut

The inode upper threshold (iut). Defines an uppe

850000

limit expressed by the maximum number of inodes,

which is roughly equivalent to the number of files.

When the maximum number is exceeded, the MSC

task begins to delete files until the disk capacity
level drops below the threshold value. This field
requires a numeric value.

1000 through
1000000
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Table 5-6  Fields in the Mass Storage Control Thresholds Table (continued)

Field Name Description Value Range

mil The minor alarm level value (a percentage of the 80 1 through 100
disk). Indicates when the MSC task will generate a
minor alarm. If the disk is still occupied by files (Up
to the threshold disk level) after the MSC task
background cleanup routine is run, a minor alarm,
such as MSCO032, is generated. This field requires a
numeric value. A typical value is Giercent.

mal The major alarm level value (a percentage of the 85 1 through 100
disk). Indicates when the MSC task will generate a
major alarm. If the disk is still occupied by files (Uup
to the threshold disk level) after the MSC task
background cleanup routine is run, a major alarm,
such as MSCO031, is generated. This field requirgs a
numeric value. A typical value is fiercent.

crl The critical alarm level value (a percentage of the90 1 through 100
disk). Indicates when the MSC task will generate a
minor alarm. If the disk is still occupied by files (Up
to the threshold disk level) after the MSC task
background cleanup routine is run, a minor alarm,
such as MSCO030, is generated. This field requires a
numeric value. A typical value is §fercent.
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Updating the Node Parameters Table

Use the NODEPARMS tag ID to update the Né&rameters table. Thiable maintains node
configuration information such as output types (for example, ASCII, BAF, NICS, P01) and
measurements.

Example:

mml:1:nodel> prov-add:NODEPARMS:activate=1,statoutput=1,bafoutput=1,asciibafoutput=1,
asciioutput=2,lookupinfo=1,bafinfo=1,dynamicaccumes=0,sup-zero-counts=0,interval-minutes=
15,nailed-cfg=0,p01loutput=0,p01prefix="p01_",enable-h323=0,extasciioutput=0,nicsoutput=0,
bin1110output=0,qosoutput=0,
Billing and Measurements Server - BAMS-00 2004-10-19 15:51:44
B COMPLD

"NODEPARMS"

In this example, the activate field was set to 1, the statoutput field was set to 1, the bafoutput field w
set to 1, the asciibafoutput field was set to 1, the asciioutput field was set to 2, the lookupinfo field w:
set to 1, the bafinfo field was set to 1, the dynamicaccuimleswas set to 0, the sup-zero-counts field
was set to 0, the interval-minutiésld was set to 15, the nailed-cfg field was set to 0, the pOloutput field
was set to 0, the pOlprefix field was set to pO1_, the enable-h323 field was set to 0, the extasciioutp
field was set to 0, the nicsoutput field was set to 0, and the bin1110output field was set to 0.

Caution

Modifying the interval-minutes or nailed-cfg pamaters automatically triggers a restart of the
node-level processing tasks, resulting in measuréam@malies and the generatiaf associated traps.

NODEPARMS Tag ID

Table5-7 lists field names and values that denspecified with the NODEPARMS tag ID.

Table 5-7  Fields in the Node Parameters Table

Field Name Description Value Range

activate This numeric parameter activates |Enabled = 1 (default for |0 or 1
polling for a node. If the parameter isnode 1)

enabled, I_3AMS actively afctempts 0 |pisabled = 0 (default for
poll data files from the switch. After

. nodes 2 to 8)

polling, BAMS processes all data. If
this parameter is disabled, the BAMS
polling function is turned off, and
BAMS does not poll any data from the
switch.

statoutput Statistics output mode (numeric). Thi€nabled = 1 (default) Oorl
paramef[er enables or disables th_e Disabled = 0
generation of the measurement files.

| oL-11618-18
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Table 5-7

Fields in the Node Parameters Table (continued)

Field Name

Description

Value

Range

bafoutput

BAF output mode (numeric). This
parameter enables or disables the
generation of the BAF output files.
When the parameter is enabled, BAM
converts the CDR records from the

switch to BAF format, and places these

files in the BAF subdirectory under
each nodes data directory (for
example,
opt/CiscoBAMS/data/sOx/BAF).

Enabled = 1
Disabled = 0 (default)

S

Oorl

asciibafoutput

This parameter enables or disables t
generation of the BAF output files in
readable ASCII format. When enable

BAMS converts the CDR records from

the switch to ASCII BAF format, and
places these files in the ASCIIBAF
subdirectory under each nddelata
directory (for example,
opt/CiscoBAMS/data/sOx/ASCIIBAF)

Hzisabled = 0 (default)
[Fnabled =1

0 through 1

asciioutput

ASCII output mode (numeric). This
parameter enables or disables the
generation of the ASCII output files.
When the parameter is enabled, BAM
converts the CDR records from the
switch to ASCII format, and places
these files in the ASCII subdirectory
under each node data directory (for
example,
opt/CiscoBAMS/data/sOx/ASCII).

Disabled = 0

Enabled = 1 (ANSI
gutput)

Enabled = 2 (ITU output)
(default)

0 through 2

lookupinfo

Look up info mode (numeric). This
parameter enables or disables messa
to the node syslog dafrrors associated
with table lookup failures. Lookup
failures are always displayed in the
files /opt/CiscoBAMS/files/sxx/
AUG_cor_ac.log and
/opt/CiscoBAMS/files/sxx/
AUG_cor_ag.log.

If the lookupinfo parameter is enable
these messages are also logged to t
node syslog so that the operator is
readily notified. Normally the node
syslog contains information on the tot
number of lookup errors per file.
Enabling this parameter displays

detailed information about each lookup

error.

Trunk Group Enabled =1
gesfault)
NPA-NXX Enabled = 2

Both Enabled = 3
Both Disabled = 0

=N

ne

0 through 3
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Table 5-7  Fields in the Node Parameters Table (continued)
Field Name Description Value Range
bafinfo BAF info mode (numeric). This Enabled = 1 Oorl
parameter enables or dlsgbles Messages 1ied = 0 (default)
to the node syslogoncerning errors
associated with the CDR-to-BAF
(CTB) process. The CTB process
outputs call records in BAF format.
This parameter should be enabled if
bafoutput is enabled.
dynamicaccumes |Dynamic accumulation mode Report configured trunks|0 through 2
(numeric). For more information, seejonly = 2
the “Configured vs. Dynamic Trunk ;
. Report dynamic trunks
Group Output” section on pade-35 onls -1 y
Note thyo(;J ch?hnge this value d;“'”nglReport both configured
€ day, Ine measurements w <J;1nd dynamic trunks = 0
be inaccurate for the remainde
) (default)
of the day. As well, dynamic
trunk measurements are not
kept if the mode is set t@”
(that is, report defined trunk
groups only).
sup-zero-counts |Zero count suppression (numeric). FdEnabled = 1 Oor1l

more information, see tH&ero

Disabled = 0 (default)

Counts” section on pagE-34

| oL-11618-18
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Table 5-7

Fields in the Node Parameters Table (continued)

Field Name

Description

Value

Range

interval-minutes

This numeric parameter sets the
measurements file interval (in
minutes). By default, BAMS always

5, 10, 15, 20, 30
(Default = 15)

creates hourly and daily measurements
files as long as the statoutput parameter

is enabled. This pameter specifies the

interval if files are to be created at le
than 1-hour intervals.

The value of this parameter must be
greater than and not equal to the val

of the MGC CDR dump interval value

in the dmprSink.dat file. For more
information, see th&Configuring the
Cisco MGC for Using BAMS” section
on pagez-1.

Note Modifying this parameter while
the system is running triggers
an automatic restart of the
processing tasks for the curre
node. Such a restart could
affect the accuracy of the

current measurements. A

restart also creates alarms and

traps that state that the
processing tasks have been
terminated and are being
restarted (MGR801).

5S

5 through
30

nailed-cfg

Enabling this numeric parameter

Enabled = 1 (default)

specifies that the switch has been setfg 114 = o

a nailed configuration. Disabling this
parameter specifies that the switch h
been set to a switched configuration.

Note Modifying the parameter
nailed-cfg while the system is

running triggers an automatic

restart of the processing tasks

for the current node. Such a

restart could affect the accuracy

of the current measurements.

restart also creates alarms and

traps that state that the
processing tasks have been
terminated and are being
restarted (MGR801).

as

Oor1l
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Table 5-7  Fields in the Node Parameters Table (continued)
Field Name Description Value Range
pOloutput This parameter enables or disables titgnabled = 1 Oor1l
generation of the p01 output files by thB'sabIed - 0 (default
P01 node task. These files are ! ( ult)
generated and stored in the directory
/opt/CiscoBAMS/data/sxx/p001, where
xx=node number. If you enable P01
output, you can filter out certain types
of calls (that is, answered, noanswer,
busy and other), based on the cause
code from the MGQ@lata record. For
more information, see tH&Jpdating
the PO1 Filter Table” section on
page5-17.
p01prefix This string parameter specifies the fil@01_ (default) 23
prefix of the p01 output files stored in Note A value of NULL characters
/opt/CiscoBAMS/data/sxx/p00L1. or empty means
that the pO1 outpu
file will have the
same name as the
input file.
enable-H323 This numeric parameter enables or |Enabled =1 Oor1l
disables the H.323 measurements. FOpa 14 = g (default)
complete listing of H.323
measurements, see ttiéoncarrier
Measurements” section on pag2-11
extasciioutput This parameter enables or disables th#isabled = 0 (default) 0 through 2
generation of Extendable ASCII data'EnabIed = 1 (ANSI
output)
Enabled = 2 (ITU output)
nicsoutput This parameter enables or disables tlizgisabled = 0 (default) |0 through 2
generation of Non-Intercompany Enabled = 1 (ANSI
Settlement System (NICS) data. output) (
Enabled = 2 (ITU output)
bin1110o0utput This parameter enables or disables th#isabled = 0 (default) 0 through 2
generation of 1110 Binary data. Enabled = 1 (ANSI
output)
Enabled = 2 (ITU output)
gosoutput This parameter enables or disables tiizgisabled = 0 (default) |0 through 2

generation of QoS output.

Enabled = 1 (ANSI
output)

Enabled = 2 (ITU output)

| oL-11618-18
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Updating the NPANXX Table

Use the NPANXX tag ID to update the NPANXX tabléis table allows you to assign a zone ID and a
local access transport ar@aATA) to each NPA-NXX.

Example:

mml:1> prov-add:NPANXX:npanxx=301829,lata=00001,zone=0000001
Billing and Measurements Server - BAMS-00 2004-10-08 15:52:29
B COMPLD

"NPANXX"

In this example, the npanxield was set to 301829, thata field was set to 00001, and the zone field
was set to 0000001.

NPANXX Tag ID
Table5-8 lists field names and values that can be specified witiNBANXX tag ID.

Table 5-8 Fields in the NPANXX Table

Field Name Description Values

npanxx NPA and NXX (numeric) The 6-digit NPANXX number

lata LATA (numeric) The 5-digit LATA number to which this NPANXX
belongs

zone Zone ID (numeric) The 1- through 8-digit zone ID for a given
CiscoMGC
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Updating the P01 Filter Table

Use the PO1FILTER tag ID to determine the type of calls that should be filtered from the PO1 outpurt,
based on the cause code of the MGC data re¥ordenable PO1 output with the NODEPARMS tag ID.
For more information, see thi&pdating the Node ParamegeTable” section on padgell

Example:

mml:1:nodel> prov-rtrv:pO1filter:
Billing and Measurements Server - BAMS-00 2004-10-11 09:35:57
B RTRV

"PO1FILTER:answered=1,noanswer=1,busy=1,other=1"

In this example, the answered field was set tthe noanswer field was set to 1, the biislgl was set
to 1, and the other field was set to 1.

For more information about P01 filtering, s€bapter8, “Configuring BAMS for P01 Output.”

POI1FILTER Tag ID

Table5-9lists field names and values that denspecified with the PO1FILTER tag ID.

Table 5-9  Fields in the P01 Filtering Table

Field Name Description Values Range

answered Answered call filter (numeric). This Enabled = 1 Oorl
para_meter enables (1) or disables (0) the Disabled = 0 (default)
filtering of answered calls.

noanswer Noanswer call filter (numeric). This Enabled =1 Oor1l
para_meter enables (1) or disables (0) the Disabled = 0 (default)
filtering of noanswer calls.

busy Busy call filter (numeric). This parameter |Enabled =1 Oorl
enables (1) or disables)(e filtering of busy Disabled = 0 (default)
calls.

other Other call filter (numeric). This parameter |Enabled =1 Oorl
enables (1) or disables (0) the filtering of Disabled = 0 (default)
other calls.

| oL-11618-18
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Updating the Poll Table

Use the POLL tag ID to update the Poll table. This table allows you to configure BAMS polling
parameters such as hostname, remote dirgend file prefix and suffix information.

Example:

mml:1> prov-add:POLL:host-namel="newyork1",rem-dirl="/opt/CiscoMGC/var/bam",

file-prefix1="cdr*" file-suffix1=".bin",action="R",interval=1,timeout=1,maxtries=2,

protocol="ftp”

Billing and Measurements Server - BAMS-00 2004-10-08 15:56:05

B COMPLD
"POLL"

In this example, the host-namééld was set to newyorkl, the rem-dirl field was set to
/opt/CiscoMGC/var/bam, the file-prefiXfield was set to cdr*, the file-suffix1 field was set to .bin, the
action field was set to R, the interfadld was set to 1, themeout field was set to 1, the maxtries field
was set to 2, and the protocol field was set to FTP.

POLL Tag ID
Table5-10lists field names and values that can be specified with the POLL tag ID.

Table 5-10 Fields in the Poll Table

Field Name Description Values Range
host-namel Host name for Cisco MGCL1 (string) |Name of the host A maximum of
15 characters
rem-dirl Remote directory for CischIGC1 Full text path of the A maximum of
(string) directory 42 characters
file-prefix1 Prefix of data files on CischIGC1 cdr* A maximum of
(string) 10 characters
file-suffix1 Suffix of files on CiscaMGC1 (string) |.bin A maximum of

10 characters

host-name2 Host name for Cisco MGC2 (string) |Name of the second hosA maximum of

Note Required only if a second MGC 15 characters

is operational.

rem-dir2 Directory name on Cisco MGC2 (stringjull text path of the A maximum of
Note Required only if a second MGC‘d'rte/g[PW, '{/?é?/(am/%le, 42 characters
is operational. 8? Isco var/bamn

opt/TransPath/var/bam

file-prefix2 Prefix of data files on Cisco MGC2 |cdr A maximum of
(string) 10 characters
file-suffix2 Suffix of files on Cisco MGC2 (string) |.bin A maximum of

Note Required only if a second MGC 10 characters

is operational.
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Table 5-10 Fields in the Poll Table (continued)

Field Name Description Values Range
action Action after polling (delete/rename) |Delete =D DorR
(string) Rename = R
Rename to .finished on
the MGC.
interval Polling interval (in minutes) (numeric)|1 through 99 1 through 99

5 minutes is the
recommended setting.

timeout Timeout for file transfer (in minutes) |1 through 9999 1 through 9999
(numeric)

maxtries Maximum number of tries on each file|1 through 10 1 through 10
(numeric)

protocol The protocol that controls the transfer &8TP = FTP file transfer|[FTP or SFTP

polling files between PGW and BAMS|(default)

SFTP = SFTP file
transfer

Note When BAMS collects a CDR file from the Cisco MGC, it renames that file on the Cisco MGC with a
finished suffix. For purposes of polling efficiency, if BAMS is not able to rename the polled file
“finished”, it does not retry but instead generates an SNMP trap based on the POL115 message.

When a downstream polling computer collects a file from the BAMS unit, it renames that file on the
BAMS unit to .finished. The Mass Storage Control (MSC) task maintains disk space and periodically
checks polled and unpolled files on the BAMS unit, that is, files that have or have not been polled by
downstream polling computer.

Updating the Rating Exception Table

Use the RATE-EXC tag ID to update the Rating Exceptadrie. The values in the Rating Exception
table override the relationships (in terms of calkegaty) that were defined with the NPANXX tag ID.
This table allows you to support special billing arrangements.

Example:

mml:1> prov-add:RATE-EXC:orgnpanxx=301829,trmnpanxx=301831,ratetype="FLAT"
Billing and Measurements Server - BAMS-00 2004-10-08 15:59:12
B COMPLD

"RATE-EXC"

In this example, the orgnpanifield was set to 301829, themnpanxx field was set to 301831, and the
ratetype field was set to FLAT.

Cisco Billing and Measurements Server User Gui
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RATE-EXC Tag ID

Table5-11lists field names and values that canspecified with the Rating Exception tag ID.

Table 5-11 Fields in the Rating Exception Table

Using BAMS Tag Ips

Field Name Description Values Range
orgnpanxx Originating NPA and NXX 6-digit NPANXX A maximum of
(numeric) number 6 digits
trmnpanxx Terminating NPA and NXX 6-digit NPANXX A maximum of
(numeric) number 6 digits
ratetype Rating type (string) FLAT A maximum of
MESSAGE 24 characters
INTRALATA
INTERLATA

Updating the Rating Type Table

Use the RATING-TYPE tag ID to update the Rating Typlaele. The Rating Type table defines the
relationships (in terms of call category) between differemes. This table is directional. That is, calling
from Zone 1 to Zon@ might be categorized one way, and calling in the reverse direction might be
categorized another way.

Example:

mml:1> prov-add:RATING-TYPE:orgzone=123,trmzone=123,ratetype="FLAT"
Billing and Measurements Server - BAMS-00 2004-10-08 15:58:19
B COMPLD

"RATING-TYPE"

In this example, the orgzone field was set to 123, the trmfteldewvas set to 123, and the ratetype field
was set to FLAT.

RATING-TYPE Tag ID
Table5-12lists field names and values that can be specified with the RATING-TYPE tag ID.

Table 5-12 Fields in the Rating Type Table

Field Name Description Values Range
orgzone Originating zone (numeric) 8-digit originating zone/A maximum of
8 digits
trmzone Terminating zone (numeric) |8-digit terminating zoneA maximum of
8 digits
ratetype Rating type (string) FLAT A maximum of
MESSAGE 24 characters
INTRALATA
INTERLATA
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Updating the Nailed Connection Table

In a nailed environment, use the SIGPATH tag Iipalate the Nailed Connection table. This table
maintains nailed connections for the Cisco SC2200 configuration.

Trunk groups are populated in the Cisco MGC daliail records based on table lookups of read-in
hexadecimal values for signal path. On Cisco SC22@lcgtions, sigpath ID is used as a reference for
trunk groups. Trunk group numbers are as follows: BAF (1 through 9999), ITU (4096), and ANSI (1684
On a nailed application, you must have a SIGPARdociation for every ciuit that must be added.

The maximum number of records defined in the Nailed Connection table is 100,000.

Example:

mml:1> prov-add:sigpath:sigpath=0x50-0x60,trunkgrp=0-16
Billing and Measurements Server - BAMS-00 2004-10-08 16:02:37
B COMPLD

"SIGPATH"

In this example, the sigpafteld was set to the range 0x5Ix60, and the trunkgrp field range was set
to 0-16.

SIGPATH Tag ID

Note

Table5-13lists field names and values that can be specified with the SIGRAJ HD.

The sigpath and trunkgrp fields are independent keys, thereforentistyfollow a one-to-one mapping.
BAMS does not allow duplicatentries in either column.

Table 5-13 Fields in the Nailed Connection Table

Field Name Description Values Range

sigpath Signal path (humeric) 8-digit hexadecimal A maximum of
number 8 digits

trunkgrp Trunk group (numeric) 0 through 65535 0 through

Note BAF records store only the 4 65535

least-significant decimal digits of
the trunk group value.

Cisco MGC End of Call 1110
ASCIl records and measurements
support the full range.
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Updating the Skip CDB Table

Use the SKIPCDB tag ID to update the Skip CDB tables table maintains a list of CDBs produced
by the Cisco MGC that BAMS should not process. By default this table contains two values: 1020 and
1070.

Example:

mml:1> prov-add:SKIPCDB:id=1020
Billing and Measurements Server - BAMS-00 2004-10-08 16:02:37
B COMPLD

mml:1> prov-add:SKIPCDB:id=1070
Billing and Measurements Server - BAMS-00 2004-10-08 16:02:51
B COMPLD

In this example, the id field was set to 1020, and again to 1070.

SKIPCDB Tag ID

Table5-14lists the field name that can bpecified with the SKIPCDB tag ID.

Table 5-14 Fields in the Skip CDB Table

Field Name Description Values Range

id A CDB identifier is used to Default: 1020 and 1070 Up to 10-digit
identify any new CDB that the numeric value
Cisco MGC is producing and (231-1)

that BAMS should skip in its
processing. Please contact Cisco
for assistance.

Updating the Skip CDE Table

Use the SKIPCDE tag ID to update the Skip CDE tabkhés table maintains a list of CDEs produced by
the Cisco MGC that BAMS should not process. By default this table is empty.

Example:

mml:1> prov-add:SKIPCDE:id=5000
Billing and Measurements Server - BAMS-00 2004-10-08 16:02:37
B COMPLD

In this example, the ifleld was set to 5000.
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SKIPCDE Tag ID
Table5-15lists field names and values that can be specified with the SKIPCDE tag ID.

Table 5-15 Fields in the Skip CDE Table

Field Name Description Values Range

id A CDE identifier is used to identify any new |Default: empty Up to 10-digit
CDE that the Cisco MGC is producing and that numeric value
BAMS should skip irits processing. Please (2%t-1)
contact Cisco for assistance.

Updating the Switch Information Table

Use the SWITCHINFO tag ID to update the Switch Information table. This table must be populated i
BAF output has been enabled. For more information wpter6, “Configuring BAMS for BAF
Output.”

The values maintained in this takdre customer-specific and mustdidained from Telcordia. Refer to
the Telcordia/Bellcore document GR-478-CORE fwre detailed descriptions of these fields.

Example:

mml:1:node01> prov-ed:switchinfo:sensortype="118",sensorid="999999" recoffctype="118",
recoffcid="999999"
Billing and Measurements Server - BAMS-00 2004-09-15 10:15:19
B COMPLD
"SWITCHINFO"

In this example, the sensortype field was set to flie8sensorid field was set to 999999, the recoffctype
field was set to 118, and the recoffcid field was set to 999999.

SWITCHINFO Tag ID
Table5-16lists field names and values that can be specified with the SWITCHINFO tag ID.

Table 5-16 Fields in the Switch Information Table

Field Name Description Values Range

sensortype Sensor type Default =0 |See Telcordia/Bellcore
document GR-478-CORE

sensorid Sensor ID Default =0 See Telcordia/Bellcore
document GR-478-CORE

recoffctype Recording office type Default =0 See Telcordia/Bellcore
document GR-478-CORE

recoffcid Recording office ID Default =0 See Telcordia/Bellcore
document GR-478-CORE

Cisco Billing and Measurements Server User Gui
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Updating the Threshold Crossing Alarms Table

Use the TCA-TBL tag ID to update the Threshold Crossing Alarms (TCA) table.

Each TAG/TRK (where TAG is a user-defined valaad TRK is the trunk) can have a maximum of
43 measurements. A global TCA can be set up withaximum of 43 measurements. Any TAG/TRK
that does not have a specific TCAcisecked against the global TCA.

For eight measurements, you can specify TAG/TRKW8ere TAG is a user-defined value, TRK is the
trunk, and IC is the interexchange carrier.

You need to know the carrier codes (for example, G2BAT&T). Enter three-digit codes as four digits
with a 0 as the first digit. Refer ©hapterl2, “Obtaining Measurementsfdr additional information.

A special measurement group can be specified pdyap all TAG/TRK measwment groups that are
not otherwise specified. This measumrhgroup is identified by the naiglobal/0,” where the TAG
is “global” and the trunk group 0.”

If there is no global/0 defined, any measurementdioas not have a specific threshold set for it is not
checked. The measurement is still reported in thexgaacc_r, acc_h, or acc_d file, but no alarm is
generated, regardless of the value.

If global/0 is defined, it is used when no specificetholds have been specified for a trunk group. If you
set thresholds for a specific TAG/TRK, onlyetBpecified values are checked. Any unspecified
measurements within the TAG/TRK are ignored.

Note  When setting up a global TCA for a trunk group,rdd use a global measurement change for trunk
groups where measurements are not used.

In Table5-17, peg counts refer to statistics. Any number can be specified for the threshold values; the
only limit is the field length. The condition values are as follows:

0 = Ignore, 1 = Less than, 2 = Equal, 3 = Greater than, and 4 = Not equal.

None of the fields shown ihable5-17 are required fields. Each ttateold is based on user-defined
alarms. If you specify a value parameter, you nalsd specify its corresponding condition parameter,
and vice versa. For each defined record, the id record field must be populated.

Note  When setting up a TCA for all trunk groups, do not use a global measurement change for trunk groups
where measurements are not used.

Once you use therov-add command for all trunk groups, use f®v-ed command for all other trunk
group changes.

Example (one trunk group):

mml:1> prov-add:tca-tbl:id="1/800",igr-call-att-cond=3,igr-call-att=5

Billing and Measurements Server - BAMS-00 2004-10-06 15:45:32
B COMPLD
“TCA-TBL”

In this example, the id field was set to 1/800, the igr-call-att-cond field was set to 3, and the igr-call-att
field was set to 5.
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Example (all trunk groups):

mml:1> prov-add:tca-tbl:id="global/0",igr-call-att-cond=3,igr-call-att=5

Billing and Measurements Server - BAMS-00 2004-10-06 15:45:32

B COMPLD
“TCA-TBL”

In this example, the id field was set to global/0, the igr-call-att-cond field was set to 3, and the igr-call-a

field was set to 5.

Tag IDs and Field Namedll

Note

To suppress a threshold condition, specify a value of 0 (ignore) wittrolreed command. Do not use

theprov-dit command, because it deletes all thresholds for the specified id.

TCA-TBL Tag ID

Table5-17 lists field names and values that carsbecified with the Threshold Crossing Alarm

(TCA-TBL) tag ID.

Table 5-17 Fields in the Threshold Crossing Alarms Table
Field Name Description Values
id User-defined tag/trunk gup/interconnect carrier |A maximum of
(string) 43 characters
Note Do notinclude the trunk group prefix (from
the TRUNKGRP table) in this field.
igr-ans-calls Answered ingress calls (numeric) Any number
igr-ans-calls-cond Answered ingress calls threshold condition (numep@cdhrough 4
igr-call-att-cond Call attempts incoming threshold condition (numeri@hrough 4
igr-call-att Call attempts incoming threshold value (numeric) |Any number
egr-ans-calls Answered egress calls (numeric) Any number
egr-ans-calls-cond Answered egress calls threshold condition (numerizYhrough 4
egr-call-att-cond Call attempts outgoing threshold condition (numerithrough 4
egr-call-att Call attempts outgoing threshold value (numeric) |Any number
egr-call-blkd-cond Outgoing calls blocked threshold condition (hnumeri@}hrough 4
egr-call-blkd Outgoing calls blocked threshold value Any number
ttl-ans-calls Total answered calls (numeric) Any number
ttl-ans-calls-cond Total answered calls thsbold condition (numeric) |0 through 4

ttl-failed-cong-cond

Failed calls congestion threshold condition (nume

ricjhrough 4

ttl-failed-cong

Failed calls congestion threshold value (numeric)

Any number

igr-term-norm-cond

Successful calls incoming threshold condition
(numeric)

0 through 4

igr-term-norm

Successful calls incoming threshold value (numer

i&Any number

egr-term-norm-cond

Successful calls outgoing threshold condition
(numeric)

0 through 4

Cisco Billing and Me
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Table 5-17 Fields in the Threshold Crossing Alarms Table (continued)

Field Name Description Values

egr-term-norm Successful calls outgoing threshold value (numeri@dny number

igr-pct-trk-use-cond Percent trunk group usage incoming threshold |0 through 4
condition (numeric)

igr-pct-trk-use Percent trunk group usage incoming threshold |Any number
condition (numeric)

egr-pct-trk-use-cond Percent trunk group usage outgoing threshold 0 through 4
condition (numeric)

egr-pct-trk-use Percent trunk group usage outgoing threshold valifeny number
(numeric)

ttl-maint-use-cond Maintenance usage per trunk group threshold 0 through 4
condition (numeric)

ttl-maint-use Maintenance usage per trunk group threshold valugny number
(numeric}

ttl-erlangs-cond Total traffic erlangs threshold condition (numeric) |0 through 4

ttl-erlangs Total traffic erlangs threshold value (numeric) Any number

ttl-term-norm-cond Total calls terminated normally threshold conditionO through 4
(numeric)

ttl-term-norm Total calls terminated normally threshold value |Any number
(numeric)

ttl-term-abnorm-cond Calls terminated abnormally threshold condition |0 through 4
(numeric)

ttl-term-abnorm Calls terminated abnormally threshold value Any number
(numeric)

ttl-term-failed-mgw-cond Calls terminated, failed MGW or NAS threshold |0 through 4
condition (numeric)

ttl-term-failed-mgw Calls terminated, failed MGW or NAS threshold |Any number
value (numeric)

ttl-calls-rejected-cond Calls rejected threshold condition (numeric) 0 through 4

ttl-calls-rejected Calls rejected threshold value (numeric) Any number

ttl-rejected-dialnum-cond Calls rejected, unknown dialed number threshold |0 through 4
condition (numeric)

ttl-rejected-dialnum Calls rejected, unknown dialed number threshold |Any number
value (numeric)

ttl-rejected-other-cond Calls rejected, other reass threshold condition 0 through 4
(numeric)

ttl-rejected-other Calls rejected, other asons threshold value Any number
(numeric)

egr-ofl-blkd-cond Overflow, outgoing attempts blocked threshold |0 through 4
condition (numeric)

egr-ofl-blkd Overflow, outgoing attempts blocked threshold valéey number

(numeric)
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Table 5-17 Fields in the Threshold Crossing Alarms Table (continued)

Field Name Description Values

ttl-traffic-usage-pegs-cond Total traffic usage pegs threshold condition (humer@c)hrough 4

ttl-traffic-usage-pegs Total traffic usage pegs threshold value (numeric)|Any number

egr-tndm-att-cond Tandem routing attempts, outgoing threshold 0 through 4
condition (numeric)

egr-tndm-att Tandem routing attempts, outgoing threshold valué@ny number
(numeric)

egr-tndm-cmplt-cond Tandem completions, outgoing threshold conditiorO through 4
(numeric)

egr-tndm-cmplt Tandem completions, outgoing threshold value |Any number
(numeric)

igr-tndm-att-cond Tandem routing attempts, incoming threshold 0 through 4
condition (numeric)

igr-tndm-att Tandem routing attempts, incoming threshold valudny number
(numeric)

igr-tndm-cmplt-cond Tandem completions, incoming threshold conditior® through 4
(numeric)

igr-tndm-cmplt Tandem completions, incoming threshold value |Any number
(numeric)

egr-tndm-dur-cond Tandem duration, outgoing threshold condition |0 through 4
(numeric)

egr-tndm-dur Tandem duration, outgoing threshold value (numeria)y number

igr-tndm-dur-cond Tandem duration, incoming threshold condition |0 through 4
(numeric)

igr-tndm-dur Tandem duration, incoming threshold value (numeriry number

igr-conv-dur-cond Conversation duration, incoming threshold conditidhthrough 4
(numeric)

igr-conv-dur Conversation duration, incoming threshold value |Any number
(numeric)

egr-conv-dur-cond Conversation duration, outgoing threshold conditiohthrough 4
(numeric)

egr-conv-dur Conversation duration, outgoing threshold value |Any number
(numeric)

igr-setup-dur-cond Setup duration, incoming threshold condition 0 through 4
(numeric)

igr-setup-dur Setup duration, incoming threshold value (numerichny number

egr-setup-dur-cond Setup duration, outgoing threshold condition 0 through 4
(numeric)

egr-setup-dur Setup duration, outgoing threshold value (numericAny number

igr-teardown-dur-cond Teardown duration, incoming threshold condition |0 through 4
(numeric)
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Table 5-17 Fields in the Threshold Crossing Alarms Table (continued)

Field Name Description Values

igr-teardown-dur Teardown duration, incoming threshold value Any number
(numeric)

egr-teardown-dur-cond Teardown duration, outgoing threshold condition |0 through 4
(numeric)

egr-teardown-dur Teardown duration, outgoing threshold value Any number
(numeric)

egr-ic-calls-cond IC destined calls threshold condition (numeric) |0 through 4

egr-ic-calls IC destined calls threshold value (numeric) Any number

egr-ic-nockt-cond IC destined calls, no circuit threshold condition |0 through 4
(numeric)

egr-ic-nockt IC destined calls, no circuit threshold value (numerf)y number

ttl-ic-usage-cond IC usage threshold condition (numeric) 0 through 4

ttl-ic-usage IC usage threshold value (numeric) Any number

ttl-routel-cond Route 1 threshold condition (numeric) 0 through 4

ttl-routel Route 1 threshold value (numeric) Any number

ttl-route2-cond Route 2 threshold condition (numeric) 0 through 4

ttl-route2 Route 2 threshold value (numeric) Any number

ttl-route3-cond Route 3 threshold condition (numeric) 0 through 4

ttl-route3 Route 3 threshold value (numeric) Any number

egr-scfl-h323-cond Successful H.323 terminating threshold condition|0 through 4
(numeric)

egr-scfl-h323 Successful H.323 terminating threshold value Any number
(numeric)

igr-scfl-h323-cond Successful H.323 originating threshold condition |0 through 4
(numeric)

igr-scfl-h323 Successful H.323 originating threshold value Any number
(numeric)

egr-unscfl-h323-cond Unsuccessful H.323 terminating threshold conditioh through 4
(numeric)

egr-unscfl-h323 Unsuccessful H.323 terminating threshold value |Any number

(numeric)

igr-unscfl-h323-cond

Unsuccessful H.323 originating threshold conditio® through 4

(numeric)

igr-unscfl-h323 Unsuccessful H.323 originating threshold value |Any number
(numeric)

ttl-ic-sel-noind-cond Total carrier select no indication threshold conditio® through 4
(numeric)

ttl-ic-sel-noind Total carrier select no indication threshold value |Any number

(numeric)
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Table 5-17 Fields in the Threshold Crossing Alarms Table (continued)

Field Name Description Values

ttl-ic-sel-pr-nipt-cond Total carrier select presubscribed not input thresh@dhrough 4
condition (numeric)

ttl-ic-sel-pr-nipt Total carrier select presubscribed not input threshéidy number
value (numeric)

ttl-ic-sel-pr-input-cond Total carrier select presubscribed input threshold |0 through 4
condition (numeric)

ttl-ic-sel-pr-input Total carrier select presubscribed input threshold |Any humber

value (numeric)

ttl-ic-sel-pr-wni-cond

Total carrier select presubscribed with no indicatio® through 4

threshold condition (numeric)

ttl-ic-sel-pr-wni

Total carrier select presubscribed with no indicatig
threshold value (numeric)

Any number

ttl-ic-sel-no-pr-cond Total carrier select not presubscribed threshold |0 through 4
condition (numeric)

ttl-ic-sel-no-pr Total carrier select not presubscribe threshold valieny number
(numeric)

egr-scfl-isup-cond Successful ISUP terminating pegs condition 0 through 4

(numeric)

egr-scfl-isup

Successful ISUP terminating pegs value (numeric

JAny number

igr-scfl-isup-cond

Successful ISUP originating pegs condition (hnume

ricyhrough 4

igr-scfl-isup

Successful ISUP originating pegs value (numeric)

Any number

egr-unscfl-isup-cond

Unsuccessful ISUP terminating pegs condition
(numeric)

0 through 4

egr-unscfl-isup

Unsuccessful ISUP terminating pegs value (nume

rAa)y number

igr-unscfl-isup-cond

Unsuccessful ISUP originating pegs condition
(numeric)

0 through 4

igr-unscfl-isup

Unsuccessful ISUP originating pegs value (numer

iBnhy number

egr-isdn-su-msg-delay-cond

ISDN terminating setup message delay pegs condi
(numeric)

thbthrough 4

egr-isdn-su-msg-delay

ISDN terminating setup message delay pegs valu
(numeric)

eAny number

igr-isdn-su-msg-delay-cond

ISDN originating setup message delay pegs condi
(numeric)

@mhrough 4

igr-isdn-su-msg-delay

ISDN originating setup message delay pegs value
(numeric)

Any number

ttl-avlbl-cic-cond Total number of available CICs threshold conditiorD through 4
(numeric)

ttl-avibl-cic Total number of available CICs threshold value |Any number
(numeric)

ttl-call-att-cond (numeric) Total number of call attempts condition (numeric) |Any number

ttl-call-att (numeric) Total number of call attempts (numeric) Any number
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Table 5-17 Fields in the Threshold Crossing Alarms Table (continued)

Field Name Description Values
igr-ans-seize-ratio-cond Percentage of incoming seized calls threshold 1to 100
(numeric) condition (numeric)

igr-ans-seize-ratio (numeric) |Percentage of incoming seized calls (numeric) |1 to 100

egr-ans-seize-ratio-cond
(numeric)

Percentage of outgoing answer seizure ratio threshblw 100
condition (numeric)

egr-ans-seize-ratio (numeric)

Percentage of outgoing seized calls (humeric)

1to 100

ttl-ans-seize-ratio-cond
(numeric)

Percentage of seized answered calls at end of
measurement interval threshold condition (numeric)

1to 100

ttl-ans-seize-ratio (numeric)

Percentage of seized answered calls at end of
measurement interval

1to 100

1. This value is disabled andgbpulated, no alarm is generated.

Updating the Tollfree Table

Use the TOLLFREE tag ID to update the Tollftable. The Tollfree table maintains the toll-free

prefixes.
Example:

mml:1> prov-add: TOLLFREE:digits=800
Billing and Measurements Server - BAMS-00 2004-10-08 16:25:17

B COMPLD
"TOLLFREE"

In this example, the digitéeld was set to 800.

TOLLFREE Tag ID

Table5-18lists the field name that cdre specified with the TOLLFREEag ID.

Table 5-18 Fields in the Tollfree Table

Field Name

Description

Values

Range

digits

This numeric prefix identifies a
toll-free call. Default values are

800, 877, 888, 1800, 1877, andNPA, three or four

1888. Additional values can be
entered if needed.

800, 877, 888, 1877,
1800, 1888, any valid

characters

A maximum of
12 digits
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Updating the Trunk Group Table

Use the TRUNKGRP tag ID to update the Trunk Group table. The Trunk Group table provides
information about each trunk group. This informatiotedmines if a call is originating or terminating.
In addition, the default NPA is taken from here if only 7 digits are populated in the calling or called
phone numbers.

Note When BAMS is configured in PGW Dynamic Update mode (for exanvahen
PGW_DYNAMIC_UPDATE=TRUB, the circuits field does not appear in the Trunk Group table. For
more information, see tH&etting the PGW Dynamic UptiaMode” section on paga20.

PGW Dynamic Update Mode = True
In this mode the circuits field is not included in the Trunk Group table. For more information, see the
“Setting the PGW Dynamic Uptia Mode” section on paga-20.
Non-BAF Mode Example (where ORGNPA and TRMNPA are not required):

mml:3>Prov-add:trunkgrp:trunkgrp=1000,connection="T"
mml:3>Prov-ed:trunkgrp:trunkgrp=1000,prefix="abc"

BAF Mode Example (where ORGNPA and TRMNPA are required):

mml:3>PROV-ADD:TRUNKGRP:trunkgrp=1000,connection="T",ORGNPA="123", TRMNPA="456"
mml:3>PROV-ADD: TRUNKGRP:trunkgrp=1000,connection="T",ORGNPA="123", TRMNPA="456",
prefix="abc"

TRUNKGRP—Trunk Group Table

Table5-19lists field names and values that denspecified with the TRUNKGRP tag ID.

Table 5-19 Fields in the Trunk Group Table

Field Name Description Values Range
trunkgrp Trunk group (numeric). This |0 through 65535 0 through
field is mandatory. 65535

Note BAF records store only
the 4 least-significant
decimal digits of the
trunk group value.
Cisco MGC End of Call
1110 ASCII records and
measurements support
the full range.
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Table 5-19 Fields in the Trunk Group Table

Field Name Description Values Range

connection Connection (string). This field isDirect = D (for direct or local)D or T
mandatory. This value is used foq- _

. andem =T
BAF output mapping. If BAF
output is not enabled, you can
use either value.

Note A Direct (D) connection
refers to calls terminated
locally (directly) on the
VSC. A Tandem (T)
connection is a call
collected over a long
distance or remote
tandem switching systen
and forwarded to the

-

VSC.
orgnpa Originating NPA (numeric). This The 3-digit originating NPA |A maximum
field is optional. For local 7-digit of 3 digits

calls, this value is prepended to
create a 10-digit number.

trmnpa Terminating NPA (numeric). | The 3-digit terminating NPA |A maximum
This field is optional. For local of 3 digits
7-digit calls, this value is
prepended to create a 10-digit

number.

prefix Trunk group prefix (string). ThigThe trunk group prefix. A maximum
field is optional. If you populate of 3 letters
this field, the trunk group prefix (A-Z, a2z)

o

is prepended to the trunkgrp fiel
value, and both are displayed i
statistics output and NICS
output.

>

Updating the Trunk Group Prefix Table

Note  This table is only required for systems thag aonfigured to produce NICS output. For more
information, see&Chapter8, “Configuring BAMS for PO1 Output.”

Use the TKGPREFIX tag ID to update the Trunk Group Prefix table. The Trunk Group Prefix table
provides information about each trunk group prefix. Thalde is used by the NIC task to produce NICS
output. For each record to be processed, the NIC task does a TKGPREFIX table lookup based on the
trunk group prefix of the ingress and egress trunks. If the prefix is found, the ingress and/or egress trunk
type is assigned. By default this table is empty.
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Example:

mml:1> prov-add: TKGPREFIX:prefix="ABC",type=1
Billing and Measurements Server - BAMS-00 2004-10-08 16:26:06
B COMPLD

"TKGPREFIX"

In this example, the prefifield was set to ABC and the type field was set to 1 (that is, PSTN).

Note  To correctly provision the Trunk Group Prefix table, each unique value of the prefix field from the Trunl
Group table (TRUNKGRP tag ID) must have an entry in the Trunk Group Prefix table that defines the
trunk group type (PSTN, SIP, PGW, etc.).

TKGPREFIX—TrunkoGp Prefix Table

Table5-20lists field names and values that denspecified with the TKGPREFIX tag ID.

Table 5-20 Fields in the Trunk Group Prefix Table

Field Name Description Values Range

prefix Trunk group prefix (string) The trunk group prefix. Each A maximum of
value must be unique 3 letters (AZ,
az)

type The trunk group prefix type The trunk group prefix type |1 through 5:
(numeric) 1= PSTN

2 =PGW
3=SIP

4 = HIS

5= HIS-
NETCHAT

Updating the Zone Information Table

Use the ZONE-INFO tag ID to update the Zdn&ormation table. This table maintains zone
membership information.
Example:

mml:1> prov-add:ZONE-INFO:zone=456,info="zone2"
Billing and Measurements Server - BAMS-00 2004-10-08 16:27:08
B COMPLD

"ZONE-INFO"

In this example, theonefield was set to 456, and thefo field was set to zone2.
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ZONE-INFO Tag ID

Table5-21lists field names and values that dsnspecified with the ZONE-INFO tag ID.

Table 5-21 Fields in the Zone Information Table

Field Name

Description

Values

Range

zone

The zone ID number (numeric)

Note Not required. Useful for
reference purposes.

The zone ID

A maximum of
8 digits

info

The zone description (string)

Note Not required. Useful for
reference purposes.

The zone description

A maximum of
80 characters
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Overview

Note

CHAPTER 6

Configuring BAMS for BAF Output

Revised: March 10, 2011, OL-11618-18

This chapter describes how to configure the CBiting and Measurements Server (BAMS) for
Bellcore AMA (Automatic MessagAccounting) Format (BAF) records. BAMS provides a mediation
interface for Cisco Media Gateway Controller (Mz€ystems. The purpose BAMS is to provide
enhanced data collection and processing functions, which correspond to those found in a traditional
Class 4 tandem switch. BAMS does not include presentation graphics or database query functions;
rather, it is designed to produce output billingl ameasurement feeds for dostream systems that can
provide these functions.

You enable BAF output with the NODEPARMS tag ID. For more information, SEeeNBBEPARMS
Tag ID” section on pagg-11

BAMS must be correctly configured with the following information:
- Billing design information
— Billing zones
— Zone relationships
— Call types
— Calling exceptions
— Call type and structure code mapping for output records
*  NPA-NXX LATA information
— Zone assignment
— LATA assignment
— Toll-free prefix assignment
« Trunk group information
— SigPathID
— Trunk group connections
« International routing information

| oL-11618-18
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Note

Note

— Country codes

Before configuring BAMS to generate billing and aserements, you should familiarize yourself with
Chapters 3 to 9 of this guide.

BAMS performs only limited data validation on the information provisioned into its tables. It is
important that you enter data carefully and understand the algorithms and their implementation.

BAMS values entered through the MML command-line interface are case sensitive; the verbs and
keywords are not.

Generating BAF Records

The following section explains how BAF records are generated from Cisco MGC switch data.

Interworking of BAMS Configuration Tables

The first step in using BAMS is understanding the billing area that must be covered. Are there special
cases for billing within the area? Are there bandedsmwith special rating? Do some number prefixes
receive different treatment? Aspecial billing records requirddr these (or other) circumstances?

The answers to these questionsiarportant in creating ztes that are used to define interactions
between different origination and termination NPA-NXX combinations. These interactions also
determine the call types that areedgo decide which BAF record to use for billing output. SeéGlad
Area Provisioning Example” section on pa@& for more details.

Once the billing area informatichas been gathered, it can be tabulated as showabie6-1.

Table 6-1 Datafill Information Example

From To Results in
LATA NPANXX |Zone LATA NPANXX |Zone Map Type

1 202344 1 1 202345 1 FLAT

1 202344 1 1 202223 2 FLAT

2 202767 5 2 202333 3 MESSAGE
3 703298 8 1 202268 1 INTERLATA

Prerequisites for BAF Records

The following steps are required before Bellcore AMA Format (BAF) and Cisco Media Gateway
Controller (MGC) End of Call 1118SClIl records can be generated:

1. The Billing and Measurements Server (BAMS) eatk the individual call data blocks (CDBs)
generated by the Cisco MGC. This is performed by the Polling (POL) task.
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Note The prefix of the files polled by the POL task is the input prefix for FMT, the initial processing

task. Changing the parameter file-prefix1 or-fiiefix2 in the Poll table automatically changes
the input prefix of the FMT task. This chanigkes effect on the next startup of the system.

2. BAMS correlates the CDBs into a merged call stuoet This is performed by the Correlation (COR)
task.

3. Each call type is categorized. This is perforrbgdhe Augmentation (AUG) task. The AUG task is
involved in the output of BAF records, aslias the BAF-to-CDR conversion task (CTB).

4. The ASCII Conversion (ASC) task outputs Cisco MGC End of Call 1110 ASCII files.

Caution

In North America, if the network numbering plan does not conform to the North American Numbering
Plan, BAMS will malfunction (the AGS and AGB processes will stop) while processing BAF CDRs.

|dentifying Call Types

Stepl

Step2

Step3

Step4

Step5

Identification of call-type information is key to generating BAF records. The call type determines the
structure code and the call-type tables of th&=Bé&cord. Because the Cisco MGC generates partial
information in the CDBs, additional data within t6®Bs is required for the unique identification of
each call scenario. BAMS provides tlogic that determines the call type.

Note the following:
« Each Cisco MGC serves a set of home NPA-NXXs.

« Each output BAF record needs to et into a call category (faxample, Flat i, Message rate,
IntraLATA, InterLATA, Toll-Free, and so forth). Theall category is important because it dictates
the BAF structure code and call-type fields.

Perform the following steps to identify call-type categories:

Use the ZONE-INFO tag ID to define zone IDs. (For details, se8ltpdating the Zone Information
Table” section on pagg-33)

Use the NPANXX tag ID to assign a zone ID and a LATA to each NPA-NXX. The zone narrowly define:
an area within the LATA as a call category. LATA® centrally managed, and the system assumes that
you are using the correct source for the population of the LATA (for example, using Bellcore LERG
tables). Note that the LERG tables are not part of BAMS. (For details, s8dptiating the NPANXX
Table” section on pagg-16.)

Use the RATING-TYPE tag ID to establish the o#llrelationships between zones. This tag ID
determines the call category (for example, flat ratessage rate, and so on). (For details, see the
“Updating the Rating Type Table” section on p&g20.)

Use the RATE-EXC tag ID to override certain caditegory relationships defined with the NPANXX tag
ID. (For details, see thtJpdating the Rating Exception Table” section on p&gEo.)

Use the TRUNKGRP tag ID to determine if a calbifginating or terminating. (For details, see the
“Updating the Trunk Group Table” section on pag81)

| oL-11618-18
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Step6  Use the MAPTYPE tag ID to specify which structure ctalgenerate and which call type to assign each
call category. (For details, see thdpdating the Map Type Table” section on pdié.)

Default BAF Structure Codes and Call Types

Table6-2 defines the default BAF structure codes andtygiés. The table lists the call categories, call
types, and answered and unanswered structure codes.

Table 6-2 BAF Structure Codes and Call Types

Call Category Call Type |Answered Structure Code |Unanswered Structure Code

FLAT 1 502 21

MESSAGE 1 20 21

INTRALATA 6 1 2

INTERLATA_ORIG 110 625 625

INTERLATA_TERM 119 625 653

INTERLATA_TANDEM 110 625 625

TOLL_FREE 141 360 -1 (A value of-1 meansdo
not generate a record.”

Example of BAF Structure Codes and Talles Created from BAF Provisioning

The following example is a formatted printout of a binary record.

BAF RECORD

(O00)Record Length  : 97
(00)Hex Identifier  : aa
( 0)Structure Code  : 40625c

(1)Call Type :110c
(2)Sensor Type 1 118¢
(3)Sensor ID 1 0012345¢

(4)Record Offce Type :118c
(5)Record Offce ID  : 0067890c

( 6)Connect Date :00713c

( 7)Timing Indicator : 00000c
(/8)Study Indicator : 0000000c

( 9)Off Hook Indicator : Oc
(10)Traffic sampld Ind : Oc
(11)Operator Action  : Oc
(12)Service Feature : 000c
(13)Originating NPA  : 703c
(14)Originating number : 7654321c
(15)Overseas Indicator : Oc
(16)Terminating NPA  : 00804c
(17)Terminating number : 7654321c
(18)Connect Time :1611272¢
(19)Elapsed Time : 000000021c
(57)IC/INC Prefix : 00000c

( 6)Carrier Conn Date :00713c
(18)Carrier Conn Time :1611260c
(19)Carrier Elpsd Time : 000000020c
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(58)IC/INC Call Status : 010c
(83)Trunk Group Number : 38004c
(59)Route Indicator : 1c
(85)Dial Indicator  : Oc
(60)ANI/CPN Indicator : 3c
=============== Modules
Module 104 (Trunk ID)
(244)TrunkID : 380030234c
Module 104 (Trunk ID)
(244)TrunkID : 680042113c
Module 000 (Final Module)

End of BAF Record

Exception and Special Processing

Overriding Call Types

In some cases, a carrier might want to override a call type. Some examples include:

» Calls between a subset of NPA-NXXs in two di#fat zones being treated differently from all other
NPA-NXXs in the same zones

» InterLATA calls being treated as intrAllA calls for recordgeneration purposes

Use the RATE-EXC tag ID to override the default d¢spe classification. For mre information, see the
“RATE-EXC Tag ID” section on pagg-20.

Processing 7-Digit Numbers

If only 7 digits are populated in¢calling and called numbgrthe system acts d®ach incoming trunk
group visible to BAMS has a default NPA and prefixes this NPA to each 7-digit number. The full
NPA-NXX is required for BAMS to perform the zone analysis. Each trunk has a default originating ant
terminating NPA, defined in the orgnpa and trmnpa fields, in the Trunk Group table. These fields are
used only if the incoming number is 7 digits.

Processing Toll-Free Calls
A toll-free call can be identified ifs dialed number prefix is contedd in the Tollfree table. The default
toll-free prefixes are: 800, 877, 888, 1800, 1877, and 1888. Toll-free calls have their own call-type
category. A zone analysis is still performed, butdh type is overridden with the toll-free call type.
Processing International Calls

Records for international calls are processed liketakr records, using zone analysis. Based on the
default case, international numben® classified as interLATA calls.

Cisco Billing and Measurements Server User Gui
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Processing LNP Calls

Local number portability (LNP) calls are processed &kether records, using zone analysis. The only
special processing involved is thepagation of BAF module 720. This module is generated in response
to the presence of the Inp_dip field in the CDB.

Processing Transit/Tandem Calls

InterLATA calls can originate at, terminate at, or pass through the Cisco MGC generating the BAF
records. Originating records arestihguished from terminating recardy the appropriate use of the
BAF calltype field in the Map Type table. BAMS id€figs a call as an originating interLATA call if only
the egress trunk group is populated. Similarly, BAM&ntifies a terminating call as an interLATA call
if only the ingress trunk group is populated.

However, it is also possible for a call to transit, or pass through the Cisco MGC. If the ingress and egress
fields are populated, this call can be identified. BAMS does not support BAF record types for tandem
calls. Rather, BAMS separates interLATA calls intoeth subcategories: originating, terminating, and
tandem. The Map Type table provides user-configuradaerd types. By defaulsiructure code 625/call

type 110 is used for interLATA tandem calls.

BAF Output Provisioning Example

The following example shows a BAF output provisioning script.

set-node:1:

prov-sta::srcver="new",dstver="baf",confirm

set-nodename::name="london"
prov-add:poll:host-namel1="va-lewis”,rem-dir1="/opt/CiscoMGC/var/bam” file-prefix1="cdr*",f
ile-suffix1=".bin",action="R",interval=1,timeout=5,maxtries=3,host-name2="va-clark”,
rem-dir2="opt/CiscoMGC/var/bam” file-prefix2="cdr*" file-suffix2=".bin",protocol="ftp"
prov-add:SWITCHINFO:sensortype="118",sensorid="999999" recoffctype="118",recoffcid="999999

prov-add: TRUNKGRP:trunkgrp=2002,connection="D",orgnpa=120,trmnpa=120
prov-add: TRUNKGRP:trunkgrp=2017,connection="T",orgnpa=121,trmnpa=120
prov-add:ZONE-INFO:zone=1,info="zones 1-10 same dpc as w/2002"
prov-add:ZONE-INFO:zone=11,info="zones 11-18 same dpc as w/2017”"
prov-add:NPANXX:npanxx=120200,lata=1,zone=1
prov-add:NPANXX:npanxx=120201,lata=1,zone=1
prov-add:NPANXX:npanxx=120202,lata=1,zone=2
prov-add:NPANXX:npanxx=120203,lata=1,zone=3
prov-add:NPANXX:npanxx=120204,lata=1,zone=4
prov-add:NPANXX:npanxx=120205,lata=1,zone=5
prov-add:NPANXX:npanxx=120206,lata=1,zone=6
prov-add:NPANXX:npanxx=120207,lata=1,zone=7
prov-add:NPANXX:npanxx=120208,lata=1,zone=8
prov-add:NPANXX:npanxx=121700,lata=2,zone=11
prov-add:NPANXX:npanxx=121701,lata=2,zone=11
prov-add:NPANXX:npanxx=121702,lata=2,zone=12
prov-add:NPANXX:npanxx=121703,lata=2,zone=13
prov-add:NPANXX:npanxx=121704,lata=2,zone=14
prov-add:NPANXX:npanxx=121705,lata=2,zone=15
prov-add:NPANXX:npanxx=121706,lata=2,zone=16
prov-add:NPANXX:npanxx=121707 lata=2,zone=17
prov-add:NPANXX:npanxx=121708,lata=2,zone=18
prov-add:MAPTYPE:maptype="FLAT",calltype="1",answered="502",unanswered="20"
prov-add:MAPTYPE:maptype="MESSAGE",calltype="1",answered="20",unanswered="20"
prov-add:MAPTYPE:maptype="INTRALATA" calltype="6",answered="1",unanswered="1"
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prov-add:MAPTYPE:maptype="INTERLATAORIGINATING” calltype="110",answered="625",unanswered="
625"
prov-add:MAPTYPE:maptype="INTERLATATERMINATING"”,calltype="119",answered="625",unanswered="
653"

prov-add:MAPTYPE:maptype="INTERLATATANDEM" calltype="110",answered="625",unanswered="625"
prov-add:MAPTYPE:maptype="TOLLFREE",calltype="141",answered="360",unanswered="-1"
prov-add:RATING-TYPE:orgzone=1,trmzone=11,ratetype="FLAT"
prov-add:RATING-TYPE:orgzone=2,trmzone=12,ratetype="MESSAGE”"
prov-add:RATING-TYPE:orgzone=3,trmzone=13,ratetype="INTRALATA”"
prov-add:RATING-TYPE:orgzone=4,trmzone=14,ratetype="INTERLATA”"
prov-add:RATING-TYPE:orgzone=5,trmzone=15,ratetype="INTERLATA”
prov-add:RATING-TYPE:orgzone=6,trmzone=16,ratetype="FLAT"
prov-add:RATING-TYPE:orgzone=7,trmzone=17,ratetype="FLAT"
prov-add:RATING-TYPE:orgzone=7,trmzone=18,ratetype="FLAT"
prov-add:PO1FILTER:answered=1,noanswer=1,busy=1,other=1
prov-add:NODEPARMS:activate=1,statoutput=0,bafoutput=1,asciibafoutput=1,asciioutput=0,
lookupinfo=1,bafinfo=1,dynamicaccumes=0,sup-zero-counts=0,interval-minutes=15,
nailed-cfg=0,p0loutput=0,p01prefix="p01_",enable-h323=0,extasciioutput=0,nicsoutput=0,
bin11100output=0,qosoutput=0,

prov-add: TOLLFREE:digits=1800

prov-add: TOLLFREE:digits=800

prov-add: TOLLFREE:digits=1888

prov-add: TOLLFREE:digits=888

prov-add: TOLLFREE:digits=1877

prov-add: TOLLFREE:digits=877

prov-add:SKIPCDB:id=1020

prov-dply::

Call Area Provisioning Example

Designing a

Figure6-1 shows a hypothetical BAMS provisioning scenario. A fictional metropolitan city, River City,
has been designed to include multiple call zyecal access and transport areas (LATAS), and
numerous central offices.

Billing Plan

Before any provisioning is done, a plan must be developed that determines how BAMS constructs billir
records for the implementation in question. Manyetiént methods can be used to accomplish a desired
result. BAMS is designed to allow a customer to design billing applications that are unique to any
configuration.

Caution

Customer billing-system expert inputs are necessary for anyone wishing to configure BAMS for BAF
The information in the following sections is provided by way of example only.

Assumptions Usenh This Example

In Figure6-1, some origination points can call to any point within the metropolitan area, with no toll
charged. A call type is determined by BAMS aglationship between zones. BAMS can be configured
to specify that a certain callpg produces, or does not produce, a billing record. Obviously, the
downstream billing system can determine which res@ billable and whichare informational only.

Keep in mind the following general information about the metropolitan area shdwigure 6-1:
» There are three LATASs, labeled 1, 2, and 3.
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« Any zone that is adjacent to another zone within the same LATA is marked as FLAT.
» Calls that cross LATAs are marked as interLATA.

« A call that originates and terminates in zones #ratnot adjacent, but that are in the same LATA,
is designated as MESSAGE to indicate a banded billing rate.

From the North American Bell System, the concept of LATAs is a traditional boundary concept that is
supported by BAMS. These are geographic regions, defined by NPANXX containment. BAF output
sometimes requires LATA assignment for certain rddgpes. Because BAMS is not geared toward

local exchange routing guide (LER} data, a downstream system could use the LATA designation for
other purposes.

LERG data is not resident on BAMS.
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Figure 6-1 River City Metropolitan Example
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Zone Membership

Each NPANXX combination that is supported withfire metropolitan area must be a member of a zone.
Otherwise, the unknown call origination or termination point is considered to be out of the calling area,
and the call is tagged as INTERLATAORIGINATING or INTERLATATERMINATING.

Note  Zoning provides a mechanism for differentiatingtween rating types (for example, flat rate and
message calls).

In the example ifFigure6-1, the following commands would be used to assign zone membership in
zonel:

prov-add:NPANXX:npanxx=202344,zone=1,lata=1
prov-add:NPANXX:npanxx=202345,zone=1,lata=1
prov-add:NPANXX:npanxx=202261,zone=1,lata=1
prov-add:NPANXX:npanxx=202268,zone=1,lata=1

As a further example, the following commands would be used to assign zone membership in zone 9:

prov-add:NPANXX:npanxx=703545,zone=9,lata=3
prov-add:NPANXX:npanxx=703546,zone=9,lata=3
prov-add:NPANXX:npanxx=703547,zone=9,lata=3

Free Calling Between Zones

Assume that the billing design in this example states that, if a call originates in one zone and is intended
for an adjacent zone, the calpe should be FLAT. The following commands implement FLAT for
adjacent zones. Note that the calliplan must be implemented in both directions, because zone A might
be allowed to call zone B for free, but not the other way around.

prov-add:RATING-TYPE:ORGZONE=1,TRMZONE=2,RATETYPE="FLAT"
prov-add:RATING-TYPE:ORGZONE=2,TRMZONE=1,RATETYPE="FLAT"
prov-add:RATING-TYPE:ORGZONE=1,TRMZONE=5,RATETYPE="FLAT"
prov-add:RATING-TYPE:ORGZONE=5,TRMZONE=1,RATETYPE="FLAT"
prov-add:RATING-TYPE:ORGZONE=1,TRMZONE=4,RATETYPE="FLAT"
prov-add:RATING-TYPE:ORGZONE=4,TRMZONE=1,RATETYPE="FLAT"
prov-add:RATING-TYPE:ORGZONE=2,TRMZONE=3,RATETYPE="FLAT"
prov-add:RATING-TYPE:ORGZONE=3,TRMZONE=2,RATETYPE="FLAT"
prov-add:RATING-TYPE:ORGZONE=2,TRMZONE=4,RATETYPE="FLAT"
prov-add:RATING-TYPE:ORGZONE=4,TRMZONE=2,RATETYPE="FLAT"
prov-add:RATING-TYPE:ORGZONE=3,TRMZONE=4,RATETYPE="FLAT"
prov-add:RATING-TYPE:ORGZONE=4,TRMZONE=3,RATETYPE="FLAT"
prov-add:RATING-TYPE:ORGZONE=3,TRMZONE=8,RATETYPE="FLAT"
prov-add:RATING-TYPE:ORGZONE=8, TRMZONE=3,RATETYPE="FLAT"
prov-add:RATING-TYPE:ORGZONE=8, TRMZONE=4,RATETYPE="FLAT"
prov-add:RATING-TYPE:ORGZONE=4,TRMZONE=8,RATETYPE="FLAT"
prov-add:RATING-TYPE:ORGZONE=8, TRMZONE=7,RATETYPE="FLAT"
prov-add:RATING-TYPE:ORGZONE=7,TRMZONE=8,RATETYPE="FLAT"
prov-add:RATING-TYPE:ORGZONE=8, TRMZONE=9,RATETYPE="FLAT"
prov-add:RATING-TYPE:ORGZONE=9,TRMZONE=8,RATETYPE="FLAT"
prov-add:RATING-TYPE:ORGZONE=4,TRMZONE=7,RATETYPE="FLAT"
prov-add:RATING-TYPE:ORGZONE=7,TRMZONE=4,RATETYPE="FLAT"
prov-add:RATING-TYPE:ORGZONE=5,TRMZONE=4,RATETYPE="FLAT"
prov-add:RATING-TYPE:ORGZONE=4,TRMZONE=5,RATETYPE="FLAT"
prov-add:RATING-TYPE:ORGZONE=6,TRMZONE=5RATETYPE="FLAT"
prov-add:RATING-TYPE:ORGZONE=5,TRMZONE=6,RATETYPE="FLAT"
prov-add:RATING-TYPE:ORGZONE=6,TRMZONE=7,RATETYPE="FLAT"
prov-add:RATING-TYPE:ORGZONE=7,TRMZONE=6,RATETYPE="FLAT"
prov-add:RATING-TYPE:ORGZONE=6,TRMZONE=9,RATETYPE="FLAT"
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prov-add:RATING-TYPE:ORGZONE=9,TRMZONE=6,RATETYPE="FLAT"
prov-add:RATING-TYPE:ORGZONE=9,TRMZONE=7,RATETYPE="FLAT"
prov-add:RATING-TYPE:ORGZONE=7,TRMZONE=9,RATETYPE="FLAT"

Banded Message Rates

In Figure6-1, many zones are not adjacent to otharezo The following commands set up MESSAGE
rate call types for calls from zomeand zone 8, which are not adjaceneach other but are in the same
LATA. In the example shown iRigure6-1, many zone relationships of this type could occur.

prov-add:RATING-TYPE:ORGZONE=6,TRMZONE=8,RATETYPE="MESSAGE"
prov-add:RATING-TYPE:ORGZONE=8,TRMZONE=6,RATETYPE="MESSAGE"

Configuring Trunk Groups for InterLATA Calls

Calls that cross LATA boundaries are normally congdepll calls, unless theones are adjacent or an
exception case is entered with the RATE-EXC tagBBcause the default call type is interLATA (when
either originating or terminating NPANXX is not found in the Zone Information table), the only
provisioning required is on the ingress or egress trunk group.

For BAF billing records, the connectivity of the irgs or egress trunk determines the BAF direction of
the calls. When configured properly, BAMS rka interLATA calls as INTERLATAORIGINATING or
INTERLATATERMINATING. Because many telephoneapl areas require only 7-digit dialing, the

Trunk Group table is also used to populate défariginating and terminating NPAs when fewer than

10 digits are received for the A number or the B number. Finally, each trunk group has multiple circuit:
and the count of the number of circuits is captuirethe Trunk Group tablfor different measurement
calculations.

Although there are many trunk groups, in the example showigimre6-1, we configure only a few
trunk groups for Direct (to an end office) and & feunk groups for Tandem (to an access tandem type
office). All trunk groups must be provisioned in the table for proper BAMS operation. Only a small
sample is shown here:

prov-add: TRUNKGRP:trunkgrp=123,connection="D",orgnpa=703,trmnpa=202

prov-add: TRUNKGRP:trunkgrp=124,connection="T",orgnpa=703,trmnpa=201

prov-add: TRUNKGRP:trunkgrp=223,connection="D",orgnpa=703,trmnpa=202
prov-add: TRUNKGRP:trunkgrp=227,connection="T",orgnpa=703,trmnpa=408

Configuring Adjacent Area Codes

Adjacent area codes present no problem to BAMS, because the key for the various lookup tables is ba
on the entire NPA-NXX (6-digit) string. Trunk groups must be provisioned, and, in the case of fewer
than 10-digit dialing, they must indicate default originating and terminating NPAs.

Configuring IntraLATA Calls

Cases might occur where a billing design does not use FLAT, or designates calls for adjacent zones
something other than flat rate so that the doverash system can treat theosalls differently. The

following example shows configuration for intraLATalls between zones within the same LATA:
prov-add:RATING-TYPE:orgzone=5,trmzone=4,ratetype="INTRALATA"

prov-add:RATING-TYPE:orgzone=5,trmzone=6,ratetype="INTRALATA"
prov-add:RATING-TYPE:orgzone=5,trmzone=6,ratetype="INTRALATA"
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prov-add:RATING-TYPE:orgzone=5,trmzone=6,ratetype="INTRALATA"

Configuring Toll-Free Calls

Note

Different countries have different designations for toll-free dialing. For this reason, BAMS maintains the
Tollfree table for the NPANXX combinations that are considered toll free.

Any 800, 888, or 877 NPA results in a toll-frBAF record, overriding any zone or rating type
designations.

Standard North American entries are provided here:

prov-add: TOLLFREE:digits=1800
prov-add: TOLLFREE:digits=1877

Configuring a Metropolitan Calling Plan

Stepl

Step2

Suppose that one set of NPANXXs could call FLAT to any zori@gnre6-1. This could happen if you
set up an overlay zone that covéne entire area. The LATA field would be set up for each NPANXX,
as appropriate.

To configure a metropolitan calling plan, perform the following steps:

Set up zone membershipgne 10 for the overlay:

prov-add:NPANXX:npanxx=202388,zone=10,lata=1
prov-add:NPANXX:npanxx=703488,zone=10,lata=3

Set up zone relationships so tkia¢ super-zone can call any other zasd-LAT, and any other zone can
call the super-zone as FLAT.

prov-add:RATING-TYPE:ORGZONE=10,TRMZONE=1,RATETYPE="FLAT"
prov-add:RATING-TYPE:ORGZONE=10,TRMZONE=2,RATETYPE="FLAT"
prov-add:RATING-TYPE:ORGZONE=10,TRMZONE=3,RATETYPE="FLAT"
prov-add:RATING-TYPE:ORGZONE=10,TRMZONE=4,RATETYPE="FLAT"
prov-add:RATING-TYPE:ORGZONE=10,TRMZONE=5,RATETYPE="FLAT"
prov-add:RATING-TYPE:ORGZONE=10,TRMZONE=6,RATETYPE="FLAT"
prov-add:RATING-TYPE:ORGZONE=10,TRMZONE=7,RATETYPE="FLAT"
prov-add:RATING-TYPE:ORGZONE=10,TRMZONE=8,RATETYPE="FLAT"
prov-add:RATING-TYPE:ORGZONE=10,TRMZONE=9,RATETYPE="FLAT"

Configuring for a Rating Exception

Sometimes cases occur in which a particular NPANJ&Xing another NPANXX needs to be classified
as a rating exception. For these cases, you can plaeatry in the Rating Eeption table, as follows:

prov-add:RATE-EXC:orgnpanxx=202344,trmnpanxx=703299,ratetype="FLAT"
prov-add:RATE-EXC:orgnpanxx=703299,trmnpanxx=202344,ratetype="FLAT"
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BAMS Provisioning Worksheets

Stepl

Note

Step2

Step3

Note

Step4
Step5
Step6

Step7
Step8
Step9

Start from a worksheet for provisioning BAF by providing the following information:

Determine if the network is switched or is nailed up.

For a nailed up (Cisco SC2200) connection, defirdfigld values in the Nailed Connection table using
the SIGPATH tag ID. The fields are SIGPATH ahdUNKGRP. The SIGPATH parameter is a hex entry
and should be prefixed by Ox.

Enter switch data in the Switch Information table. (Refer td'8WITCHINFO Tag ID” section on
page5-23)

Define the Trunk Group table. You need to determine if each trunk is tandem or direct, default NPA fc
originating, or default NPA for terminating.

Define the Zone Information table by entering a number and a description for each zone.

Assign an NPANXX to each zone. (Refer to thlPANXX Tag ID” section on pag8-16.)
Assign a rate type (zone mone). (Refer to tHRATING-TYPE Tag ID” section on pagg-20.)

Define the structure code/call typar every rate type. (Refer to thAPTYPE Tag ID” section on
pageb-5.)

Define the toll-free NPAs. (Refer to thEOLLFREE Tag ID” section on page-30.)
Define rating exception cases. (Refer to‘R&TE-EXC Tag ID” section on pagg-20.)
Define the country codes. (Refer to tBOUNTRY Tag ID” section on pagg-5.)

BAF Configuration Parameters

Updating BAF Structure Codes

Use the MAPTYPE tag ID to update selected BAF striectwdes, such as categandes and call types.
Refer to theMAPTYPE Tag ID” section on pagg-5 for field name descriptions and values.

Example:

prov-rtrv:MAPTYPE:

prov-ed:MAPTYPE:maptype =map type mnemonic , answered =new structure code , unanswered =new
structure code , calltype  =new BAF call type number
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Adding a New Zone ID

Use the ZONE-INFO tag ID to add new zone IDs. Refer td ZI@NE-INFO Tag ID” section on
page5-34for field name descriptions and values.

Example:

prov-rtrv:ZONE-INFO:
prov-add:ZONE-INFO:  zone=<zone number>, desc ="<description>"

Adding a New NPANXX (Zone Membership)

Use the NPANXX tag ID to add new NPANXX information. Refer to'tREANXX Tag ID” section on
pageb5-16for field name descriptions and values.

Example:

prov-rtrv:NPANXX:npanxx =<areacode and exchange 6 digits>
prov-add:NPANXX:npanxx =<6digits>, lata =<latanumber>, zone =<zonenumber>
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CHAPTER ;

Configuring BAMS for ASCII Output and
Measurements

Revised: March 10, 2011, OL-11618-18

This chapter describesWwdo configure the CiscBilling and Measurements Server (BAMS) for ASCII
output and measurements.

You enable ASCII and/or measurements outpubwie NODEPARMS tag ID. For more information,
see the NODEPARMS Tag ID” section on pade1l

ASCII Output

Many mediation systems depend on input data that is preformatted as ASCII. You can configure BAM
to create ASCII records. In addition to requiring ASCII records for billing purposes, the same mediatio
systems might require bearer-leweéasurements that apeoduced on BAMS. In order to satisfy both
requirements, BAMS can produce ASCII output thetrors what is currently produced on the
CiscoMGC.

To enable ASCII record generation on BAMS, setplrameter asciioutputihe NODEPARMS tag ID
to a value of 1 for ANSI outgt or 2 for ITU output. Se€hapter2, “Setup and Installation for further
details.

BAMS creates ASCII 1110 records when a call hasitested. Filenames are idéeal to the names that
are currently used on the Cisco MGC and BAMS, with the suffix chang&dd (that is,
comma-separated values). For example, if a Tag-ltexiglue (TLV) billing file on the Cisco MGC is
named cdr_20000714195130_000777.bin on the Cisco M@¢file that is produced as a result of
processing this file is named cdr_20000714195130_000777.csv. Some files are created with zero
records, when no calls termimadluring the processing of a TLV file from the Cisco MGC.

All fields for records 1110 and 1060 are writtercomma-separated format. g&000 (Virtual Switch
Controller [VSC] ID) is collected from the 1090 Cé&lktail Block (CDB). The flds are written in the
exact order specified ilable7-1. When a field was not created the Cisco MGC, because the field
did not apply to the type of calleerded, a blank field or zero fikis inserted as a place holder.
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A normalized set of fields, or CDEs, is written for gveecord type, even if #t record type does not
contain a particular field. In thisay, the end user can quickly import the CDR ASCII file into a database
with standard data-importing toolé.more fields are added at a Iatame, they are appended to the end

of the record, so you can ignore them, or modify their database import structure by simply adding fields
to the end of the layout.

The accuracy selection for time points is configleah seconds or millisends. When you are using
ASCII output from BAMS, either choice is possiblecause a place holder for each type has been
provided in the ASCII formatting layout. For each type of time point, two entries are contained in the
output format, one for seconds and one for milliseconds of granularity.

A downstream mediation or billing system can pares¢hASCII records easilya€Eh record is prefixed
in the ASCII file with a record identifier fieldzor example, an 1110 record would begin this way:
1110,1234,5678,2222

Table 7-1  ASCII Output Field Ordering: ANSI and ITU

Field |Tag Description Format
1 1060, CDB (record) identifier Decimal
1090, or
1110
2 4000 CDB Version Decimal
3 4001 CDB Timepoint Seconds (decimal)
4 4002 Call Reference ID Hex
5 4003 IAM Timepoint Seconds (decimal)
6 4004 ACM Timepoint Seconds (decimal)
7 4005 ANM Timepoint Seconds (decimal)
8 4008 Originating Trunk Group Decimal
9 4009 Originating Member Decimal
10 4010 Calling Number Text
11 4011 Charged Number Text
12 4012 Dialed Number Text
13 4014 Called Number Text
14 4015 Terminating Trunk Group Decimal
15 4016 Terminating Member Decimal
16 4028 First Release Source Decimal
17 4031 VSC Info Field Hex
18 4100 IAM Timepoint rcvd ms Seconds, milliseconds
19 4101 IAM Timepoint sent ms Seconds, milliseconds
20 4102 ACM Timepoint rcvd ms Seconds, milliseconds
21 4103 ACM Timepoint sent ms Seconds, milliseconds
22 4104 ANM Timepoint rcvd ms Seconds, milliseconds
23 4105 ANM Timepoint sent ms Seconds, milliseconds
24 4106 First REL Timepoint ms Seconds, milliseconds
25 4107 Second REL Timepoint ms Seconds, milliseconds
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Table 7-1  ASCII Output Field Ordering: ANSI and ITU (continued)

Field |Tag Description Format

26 4108 RLC Timepoint rcvd ms Seconds, milliseconds
27 4109 RLC Timepoint sent ms Seconds, milliseconds
28 2000 ANSI Calling Party Category Decimal

29 2001 ANSI User Service Information Hex

30 2003 ANSI Calling Number Nature of Address Decimal
31 2004 ANSI Charged Number Nature of Address | Decimal

32 2005 ANSI Dialed Number Nature of Address Decimal
33 2007 ANSI Called Number Nature of Address Decimal
34 2008 ANSI Reason Code Decimal
35 2013 ANSI Transit Network Selection Hex
36 2015 ANSI Carrier Selection Parameter Decimal
37 3000 ITU Calling Party Category Decimal
38 3001 ITU User Service Information Hex
39 3003 ITU Calling Number Nature of Address Decimal
40 N.A. Blank N.A.
41 3005 ITU Dialed Number Nature of Address Decimal
42 3007 ITU Called Number Nature of Address Decimal
43 3008 ITU Reason Code Hex

Note The format for field 43
for ASCII output is Hex.
For Extendable ASCII
output the format is

Decimal.

44 6000 VSC ID Text

45 Derived |Subscriber Duration (4106 minus (whichever|isSeconds, milliseconds
greater: 4104 or 4105))

46 Derived |Network Usage Duration (whichever is greaterSeconds, milliseconds
4108 or 4109) minus (whichever is less: 4100 or
4101))

47 4060 Redirecting Number Decimal

48 5000 Global Call Id Text

Correlation of Billing Information

BAMS collects information about calls with theri@s Primary Interexchrge Carrier (PIC) CDBs;
therefore, at any point in time, some calls are teating and some calls are just being set up. BAMS
must collect the information from the various records, just as with a BAF output, and then output recor
only upon receipt of either a long-call dtion record or a call termination event.

Cisco Billing and Measurements Server User Gui
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Files and Records

The ASCII file contains the following records:
090 - File Header

110 - End of Call Record

060 - Long Call Duration Event

These files and records are written as if thag been produced from the Cisco MGC. The most
significant information from the 1090 records ie SC ID, and the time stamp and other information
on that record should match corresponding entries in the 1090 record from the file that triggered the
current file processing.

Extendable ASCII Output

Extendable ASCII is based on ASCII output, but @lirdes four supplementary fields. These fields are
appended to the end of a standeothma-separated value ASCII redpto create a new extendable
ASCII record.

Note Inthe table below, the field index is a referencthiofield in the comma-sepated billing output record.
New fields 109 through 132 have been added in BAMS 3.30. CDE tags 4234 and 4235 were present in
BAMS 3.20 but are only used in CDB 1071. They will not be generated on any billing outputs.

To enable extendable ASCII record generatiorB&MS, use the NODEPARMS tag ID to set the
extasciioutput parameter to a value of 1 for ANSI output, or 2 for ITU output:ediguring Node
Parameters” section on pagel7 for further details. For file-naming conventions, see the

“Table A-6Extendable ASCII Filename Elements” section on page

Extendable ASCII Output Format

The following table illustrates the additional fields that are appended to a standard ASCII record. Each
record is prefixed in the extendable ASCII file withegord identifier field (foexample, an 1110 record
would begin like this: 1110,1234,5678,2222). For details about the first 48 fields in an extendable ASCII
record, see thBASCII Output” section on pagé-1.

Note  The format of Field 43, Tag 3008, ITU Reason Code for ASCII outpugxadecimalThe format of
Field 43, Tag 3008, ITU Reason Code for Extendable ASCII outpigdsnal

Table 7-2  Extendable ASCII Output Fi eld Ordering: ANSI and ITU

Field |[Tag Description Format

49 2002 ANSI Originating Line Information Hex

50 4201 Ingress SIP URL 1 to 256 characters
51 4202 Egress SIP URL 1 to 256 characters
52 4203 SIP Callid 1 to 256 characters
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Table 7-2  Extendable ASCII Output Field Ordering: ANSI and ITU (continued)
Field |Tag Description Format
53 4204 Source IP Address String
54 4205 Ingress Media Device Address String
55 4206 Egress Media Device Address String
56 4207 Initial Codec String
57 4208 Final Codec String
58 4209 Ingress Media Device Port Number String
59 4210 Egress Media Device Port Number String
60 4052 Originating Gateway Primary Select Decimal integer
61 4053 Terminating Gateway Primary Select Decimal integer
62 4061 Tariff Rate Decimal integer
63 4062 Scale Factor Decimal integer
64 4063 Test Line Indicator Decimal integer
65 4078 Charge Band Number Decimal integer
66 4079 Furnish Charging Number String
67 4080 Original Called Number String
68 4081 T.38 Fax Call String
69 4082 Charge Unit Number Decimal integer
70 4034 Ingress Originating Point Code Decimal
71 4035 Ingress Destination Point Code Decimal
72 4036 Egress Originating Point Code Decimal
73 4037 Egress Destination Point Code Decimal
74 4046 Ingress Packet Info Decimal
75 4047 Egress Packet Info Decimal
76 4068 Ingress BearChanld Decimal
77 4072 Egress BearChanlid Decimal
78 4083 Charge Indicator Decimal
79 4084 Outgoing Calling Party Number Text
80 4085 MCID Request Indicator Decimal
81 4086 MCID Response Indicator Decimal
82 4087 Ingress MGCP DLCX (Delete Connection) |Decimal
return code value
83 4088 Egress MGCP DLCX (Delete Connection) |Decimal
return code value
84 4089 Network Translated Address Indicator Decimal
85 4090 Reservation Request Accepted Decimal
86 4091 Reservation Request Error Count Decimal
87 4092 ATM Ingress Configured Profile Text

| oL-11618-18

Cisco Billing and Measurements Server User Guigg



Chapter 7

Configuring BAK&B ASCII Output and Measuremenjs

M Extendable ASCII Output

Table 7-2  Extendable ASCII Output Field Ordering: ANSI and ITU (continued)

Field |Tag Description Format

88 4093 ATM Egress Configured Profile Text

89 4094 ATM Negotiated Profile Text

90 4095 Route List Name Text

91 4096 Route Name Text

92 4097 MGCP Script Response String Text

93 4211 Originating VPN ID Text

94 4212 Terminating VPN ID Text

95 4213 Meter Pulses Received Decimal

96 4214 Meter Pulses Sent Decimal

97 4215 Charge Tariff Info Decimal; CDE minimum length
8 characters, CDE maximum
length 68 characters (MGC
Billing Specification Rev 86)

98 4216 Advice of Charge Indicator Decimal

99 4217 Short Call Indicator Decimal

100 4218 Charge Limit Exceeded Decimal

101 4219 CALL Recovered Indication Decimal

102 4220 Partial CLI Hex

103 4221 Service Activation Decimal

104 4222 PRI AOC Invoke Type Decimal

105 4223 PRI AOC- S Charge Information Decimal; CDE minimum length
6 characters, CDE maximum
length 68 characters (MGC
Billing Specification Rev 86)

106 4224 PRI AOC- D Charge Information Decimal; CDE minimum length
10characters, CDE maximum
length 70 characters (MGC
Billing Specification Rev 86)

107 4225 PRI AOC- E Charge Information Decimal; CDE minimum length
10characters, CDE maximum
length 70 characters (MGC
Billing Specification Rev 86)

108 4226 PRI AOC Invoke Failure Decimal

109 4227 Route Optimization/Path Replacement ActiofHexadecimal

110 4228 Route Optimization/Path Replacement call |Hexadecimal

reference of associated call instance
111 4229 Route Optimization/Path Replacement trunk|Decimal
group information
112 4230 Route Optimization/Path Replacement chann@2écimal

information

Jl_ Cisco Billing and Measurements Server User Guide
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Table 7-2  Extendable ASCII Output Field Ordering: ANSI and ITU (continued)

Field |Tag Description Format

113 4231 Route Optimization Switchover Timestamp |Decimal

114 4232 Rejecting Location Label String

115 4233 Rejecting Location Label Direction Hexadecimal

116 4236 H323 Destination String

117 4237 Ingress Redirecting Number String

118 4238 Currently undefined in BAMS 3.30

119 4239 Service Usage Data Hexadecimal

120 4240 Indicates whether or not CNAM is invoked. |Decimal integer:

0 = NO QUERY
1 = QUERY

121 4242 Terminating Remote SIP Host String

122 4243 Terminating Local SIP Host String

123 4244 License Reject License Protocol String

124 4245 License Rejecting Direction Hexadecimal

125 4013 LRN number String

126 2018 ANSI Egress Calling number Nature of Addrestexadecimal

127 2019 ANSI Egress Redirecting number Nature of |Hexadecimal
Address

128 2020 ANSI Egress Original Called Number Nature giexadecimal
Address

129 3018 ITU Egress Calling number Nature of Addresklexadecimal

130 3019 ITU Egress Redirecting number Nature of |Hexadecimal
Address

131 3020 ITU Egress Original Called Number Nature gHexadecimal
Address

Redirecting Number andisplay Name Enhancement

The Redirecting number and Display name enharecgranables the Cisco BAMS software to deposit
Display Name (tag 4059) to Extendable ASCII output.

Operational Measurements

Defining Bucket Size

The bucket size refers to the measurements intémaalis set up during installation through use of the
NODEPARMS tag ID.

Cisco Billing and Measurements Server User Gui
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To change the system settings foe measurement intervals, for exalm to take measurements every
5 minutes, you can update the Node Parameters table.

Refer to thé‘Updating the Nodd?arameters TableSection on pagB-11for further details.

Setting Up the TCA Table

Use the TCA-TBL tag ID to set uhe Threshold Crossing Alarms (T¢#£able. The table is used to
define the types of measuremetitat BAMS traps and makes availalib downstream processes. Refer
to the“TCA-TBL Tag ID” section on pagé-25for TCA-TBL tag ID field names, and ©hapterl2,
“Obtaining Measurementsfor required values and a detail@éscription of the measuring process.

Note

When a measurement threshold is crossed, an asagenerated. This alarm is automatically cleared
when the measurement statistics Edlow the boundary. You set up the conditions to be monitored using
the TCA-TBL tag ID. The following example shows which parameters you would set to achieve a

specific result:

Objective

Parameters

Result

Generate a threshold alarm for trunk gr@08 that exceeds 10 egress call attempts
during a specified interval.

« id/trkgrp =0
« Egress call attempt condition = 3 (greater than)
- Egress call attempt value = 10

A threshold alarm is generated every tithe call attempts exceed 10 in the
interval. This alarm is set only once until it is cleared. It is cleared when the number
of egress call attempts in the measurement interval drops below 10.

Set up only those measurement conditions in the Tabke that you are interested in monitoring (that
is, not all table values need to be provisioned).
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CHAPTER 8

Configuring BAMS for PO1 Output

Revised: March 10, 2011, OL-11618-18

This chapter describes how to configure the CBitling and Measurements Server (BAMS) for PO1
billing records. You enable P01 output with (RO DEPARMS tag ID. For more information, see the
“NODEPARMS Tag ID” section on padge1l

PO1 Output

P01 output files are created by the P01 task. Thiksedre stored in the p001 subdirectory of the data
directory. The file layout of the PO1 output formatliudes a header record, kdeétail record(s), and a
trailer record. This data format is binary and is not viewable by a standard text viewer. The P01
file-naming conventions are explained“File-Naming Conventions” section on page4.

Customized MML Parameters
By default, BAMS generates ASCII output records when processing MGC input data. To turn on the
generation of P01 data files, set the pO1 oupgauameter in the Nodearameters table to 1.
The PO1 filename format is based on therfame of the raw data files from the MGC:
<pOlprefix><raw MGC data filename>
The default PO1 prefix is pO01_. You can change phésix by modifying the pOlprefix parameter in the
Node Parameters table. For examplgmose that an input MGC file is named
cdr_200012252359 012345.bin. The output P01 file is named p01_cdr_200012252359 012345.hin.
Setting this parameter to NULL creates an outdehfime that is the same as the input filename.
Examples:
Change the filename prefix of P01 files“tnfo_":
$ mml
Copyright (C) 1998-2004, Cisco Systems, Inc.
mml:1> prov-sta::srcver=active,dstver=example,confirm
Billing and Measurements Server - BAMS-00 2004-07-27 13:59:06
B COMPLD
Cisco Billing and Measurements Server User Gui
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mml:1> prov-ed:nodeparms:pO1prefix="info_"
Billing and Measurements Server - BAMS-00 2004-07-27 13:59:37
B COMPLD

"NODEPARMS"

mml:1> prov-rtrv:nodeparms:

Billing and Measurements Server - BAMS-00 2004-07-27 14:00:03

B RTRV
NODEPARMS:statoutput=1,bafoutput=0,asciioutput=0,lookupinfo=1,bafinfo=0,p01loutput=1,
qosoutput=0,

pO1prefix="info_""

mml:1> prov-dply::
Billing and Measurements Server - BAMS-00 2004-07-27 14:00:23
B COMPLD

mml:1> quit

Turn off the generation of P01 files:

$ mml

Copyright (C) 1998-2004, Cisco Systems, Inc.

mml:1> prov-sta::srcver=active,dstver=example,confirm

Billing and Measurements Server - BAMS-00 2004-07-27 13:59:06
B COMPLD

mml:1> prov-ed:nodeparms:p0loutput=0
Billing and Measurements Server - BAMS-00 2004-07-27 13:59:57
B COMPLD

"NODEPARMS"

mml:1> prov-rtrv:nodeparms:

Billing and Measurements Server - BAMS-00 2004-07-27 14:00:03

B RTRV
NODEPARMS:statoutput=1,bafoutput=0,asciioutput=0,lookupinfo=1,bafinfo=0,p01output=0,
gosoutput=0,

pOlprefix="info_""

mml:1> prov-dply::
Billing and Measurements Server - BAMS-00 2004-07-27 14:00:23
B COMPLD

mml:1> quit

Filtering Calls Based on Cause Codes

You can configure the PO1 program to filter out certgpes of calls based on the cause code of the
original MGC data record. The POL1FILTER taghBs four parameters that define the call type:
ANSWERED, NOANSWER, BUSY, and OTHER. Yourcaet these parameters to 1 to output CDR
records of the specified call type, or to O toefilthe specified records frothe output. The call types
are defined by the cause code values {&dse8-1).
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Table 8-1 PO1 Call Types and Cause Codes

Cause Code P01 Call Type
16, 31 ANSWERED

19 NOANSWER

17 BUSY

ALL OTHER CODES OTHER

You can use thprov-ed command in conjunction with the PO1HIER tag ID to edit the default filtering
values. For more information about configuring P01 filtering, seéUpeating the P01 Filter Table”
section on pagb-17.

The following example shows how to turrf afl output except for answered calls:

$ mml

mml:1> prov-sta::srcver=active,dstver=example,confirm

Billing and Measurements Server - BAMS-00 2004-07-27 14:02:02
B COMPLD

mml:1> prov-rtrv:pO1filter:
Billing and Measurements Server - BAMS-00 2004-07-27 14:02:12
B RTRV

"PO1FILTER:answered=1,noanswer=1,busy=1,other=1"

mml:1> prov-ed:p01filter:noanswer=0,busy=0,other=0
Billing and Measurements Server - BAMS-00 2004-07-27 14:02:42
B COMPLD

"POL1FILTER"

mml:1> prov-rtrv:pO1filter:
Billing and Measurements Server - BAMS-00 2004-07-27 14:02:51
B RTRV

"PO1FILTER:answered=1,noanswer=0,busy=0,other=0"

mml:1> prov-dply::
Billing and Measurements Server - BAMS-00 2004-07-27 14:02:56
B COMPLD

| oL-11618-18
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PO1 Data Format

Table8-2, Table8-3, andTable8-4 define the header, call detail,catrailer data records of the PO1
output format. The field name, length, description, format/contents, and MGC mapping for the P01
header record are describedTable8-2.

Table 8-2 PO1 Header Record
Field Field Name Length (Bytes) |Description Format/Contents |MGC Mapping
1 Length 2 Record length BCD /(= 60)
2 Record identifier |1 Record identifier |BCD/(= 00)
3 Switch ID 30 Switch name ASCII, left Tag 6000
aligned filled
with spaces
4 Creation date |4 Logical block BCD Tag 4001 is converted from UTC to
creation date Local time.
5 Creation time 3 Logical block BCD Tag 4001 is converted from UTC to
creation date Local time.
6 Spare 20 Spare (filled with HEX
0xFF)
The field name, length, description, format/consge@nd MGC mapping for the P01 call detail record
are described iffable8-3.
Table 8-3 P01 Call Detail Record
Field Field Name Length (Bytes) |Description Format/Contents |MGC Mapping
1 Length 2 Record length  |BCD (= 110) Fixed
2 Record type 1 Record type BCD (= 11) Fixed
3 Called number |12 Called number [BCD (left Tag 4012
aligned, filler F)
4 Called number |2 Called number |BCD Derived from tag 3005 (Dialed

type

type

Number Nature of Address) and
populated as follows:

« NOA = international*0”
+ NOA = national:*1”
* NOA = subscribert2”

Jl_ Cisco Billing and Measurements Server User Guide
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Table 8-3 P01 Call Detail Record (continued)
Field Field Name Length (Bytes) Description Format/Contents MGC Mapping
5 Calling category |2 Calling category ([BCD Derived from tag 3000 (Calling Party
Category) populated as follows:
e CPC unknown!0"
« Operator, language Frencii”
» Operator language Englist2”
« Operator language Germdi3”
« Operator language Russidd”
« Operator language Spanish”
« Payphone‘15”
6 Conversation 4 Conversation BCD, format Tag 4104 or 4105 is converted from
start date start date yyyymmdd UTC to Local time.
7 Conversation 4 Conversation BCD, format Tag 4104 or 4105 is converted from
start time start time hhmmsst UTC to Local time.
8 Conversation 5 Conversation BCD Derived, 4106 minus 4104 or 4105
duration duration (tenths
of seconds)
9 Call type 2 Call typology BCD If (Tag 4069 = 1) then callType = 7;
else callType = 4
10 Destination 12 Real number BCD Tag 4014
used for call (left-aligned,
filler “F")
11 Destination type |2 Destination BCD Derived from tag 3007 (Called
number type Number Nature of Address) and
populated as follows:
« NOA = international’0”
« NoOA = national:*1”
« NOA = subscriber:2”
- NoOA = other values'1”
12 Incoming trunk |13 Incoming trunk |ASCII BAMS augmented
ID (left-aligned,
filled with
spaces)
Cisco Billing and Measurements Server User Gui
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Table 8-3

P01 Call Detail Record (continued)

Field

Field Name

Length (Bytes)

Description

Format/Conte

nts MGC Mapping

13

Outgoing trunk

13

Outgoing trunk
ID

ASCII

This field is populated according to
the following conditions:

- For switched mode; that is, if
NODEPARMS nailed-cfg = 0,
this field is populated with the
Egress Trunk Group, which is
derived from tag 4015, but only
when the trunk group is present
in the trunk group table. The
field is left blank if the trunk
group is not present in the trunk
group table.

« For nailed mode; that is, if
NODEPARMS nailed-cfg = 1,
this field is populated with FF.

14

Calling number

12

Calling number

BCD
(left-aligned,
filler “F")

Tag 4010

15

Calling number
type

Calling number
type

BCD

Derived from tag 3003 (Calling
Number Nature of Address) as
follows:

« NOA = international’0”
« NoOA = national:*1”

« NOA = subscriber:2”

* NOA = other values'l”

16

Bearer capability

Bearer capability

BCD

Derived from tag 3001 (User Service
Information) as follows:

« Speech 3.1 kKHZ'0”
« Audio 3.1 kHZ:“1”
 Digital 64 kbit/s:“2"
» Audio 7 kHZ:“6"

17

Call result

Call result

BCD

Derived from the last seven bits of
tag 3008 as follows:

« Call successful with answetl”

« Call successful without answer
(no reply):“4”

« Call successful, user busig”

18

Teleservice

Teleservice

BCD

This field hard coded to the valié”

19

Call connection
type

Call connection
type

BCD

Logic based on Field 16

20

DST indicator

DST indicator

BCD

BAMS augmented
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Table 8-3 P01 Call Detail Record (continued)
Field Field Name Length (Bytes) Description Format/Contents MGC Mapping
21 Partial record 1 Partial record BCD (=“0") Default 0
22 LCE-id LCE-id BCD (filled with |Hex FF
HEX “FF")
23 Call identity 3 Call identity BCD (filled with |Hex FF
number number HEX “FF”)
24 Restart/reload |1 Restart/reload |BCD (filled with |Hex FF
indicator indicator (future |HEX “FF”)
use)
25 Spare 5 Spare Filled with HEX |Hex FF
HFFH
The field name, length, description, format/contents, and MGC mapping for the P01 tail record are
described irnrable8-4.
Table 8-4 P01 Tail Record
Field Field Name Length (Bytes) |Description Format/Contents |MGC Mapping
1 Length 2 Record length  |BCD (= 18) 18
2 Record identifier |1 Record identifier | BCD (= 90) 90
3 CDR number 5 Number of CDR |BCD Counted and inserted in BAMS
contained in
logical block
4 Spare 10 Spare Filled with HEX |FF
“EE
Cisco Billing and Measurements Server User Gui
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CHAPTER 9

Configuring BAMS for NICS Output

Revised: March 10, 2011, OL-11618-18

Overview

This chapter describes the NICS billing record output by the @Bdtng and Measurements Server
(BAMS). You enable NICS output with the NODEPARMS tag ID. For more information, see the
“NODEPARMS Tag ID” section on padge1l

Once you have configured your system for NICS output you also need to populate the prefix field in tt
Trunk Group table (see tHiERUNKGRP—Trunk Group Table” section on page31), and the fields in
the Trunk Group Prefix table (see tH&KGPREFIX—Trunk Group Prefix Table” section on pags3).

NICS Output

NICS output files are created by the NIC task. Ehigles are stored in the NICS subdirectory of the
/datahodenamalirectory (for example, /data/sOx/NICS). The fields generated in the NICS output are
explained inTable9-1. The NICS file-naming conventions are explainetHite-Naming Conventions”
section on pagé-4.

NICS Data Format

Table9-1 defines the field name, format, length, PGW 2200 CDB, CDE tag humbers and derivation
mapping, and padding and alignment for NICS output.

Cisco Billing and Measurements Server User Gui
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Table 9-1 NICS Output Field Ordering
Field |Field Name Format Padding
and
PGW 2200 CDB, CDE Tag Numbers and Derivafiignment
1 Record Sequence (1-25 digits), number in [No direct mapping. None
Number (RSN) decimal format

BAMS generates the RSN on its own as a 64-hit
integer, starting from 1.

First record, RSN = 1.
Second record, RSN=2,.
The Nth record,

RSN =N,...

The RSN is not reset when BAMS restarts or when
BAMS generates a new output file.

2 Call Event ID char (26) Char (1-6), softswitch group ID, first 6 characters
of tag 6000 from 1090 CDB.

Char (7-14), date in YYYYMMDD format, using
value from tag 4100/4101 in CDB 1010 or 1030
uses 4001 if neither is available.

Char (15-23), time in HHMMSSmmm format.

Char (24-26), the sequence number, decimal
format left padded by 0. Uses the last 3 digits of
the following number:

(tag4002) & Oxffffiff

3 NICS Identifier (a.k.a. |char (10) CDE tag 6000 from CDB 1090. Tag 6000 may |[None
Switch id) contain up to 32 characters, only up to the first|10
characters are used
4 Call Direction number 1 No direct mapping available, not required, alway$one
populated with the digit0”
5 Link ID number 1 All 1030 CDBs: None

0 1040 CDBs without any previous 1060s

0 the first 1060, 1 the second and later 1060, 7
1040 with any previous 1060s, 3

6 Calling Party Cat char(3) Same as tag 3000 or tag 2000 in 1010 or 103QRight
CDB, whichever is present. In decimal format, |aligned,
such as 000, 013, etc. Defaults'@®0” if no tag |zero padded

2000 or 3000 is found. on left.
7 Origin Line Info Same as tag 2002 or 3002 in 1010 or 1030 CDRight
In decimal format, such as 000, 013, etc., defaydtisgned,
to “000” if no 3002 or 2002 is found. zero padded
on left.
8 Jurisdiction char(6) Populated with NUL. None
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Table 9-1 NICS Output Field Ordering (continued)
Field | Field Name Format Padding
and
PGW 2200 CDB, CDE Tag Numbers and Derivafiignment
9 Called NAI number, 3 digits, decima|Tag 3007 or 2007 from 1010 or 1030 CDB. Right
format aligned, pad
by O
10 Calling NAI number, 3 digits, decimalTag 2017 or 3017 from 1010 or 1030 CDB, if |Right
format present, else aligned, pad
Tag 2003 or 3003 from 1010 or 1030 CDB, if |*Y O
present, else
if tags are not present, set to 000.
11 Charge NAI number, 3 digits, decimalTag 2004 from 1010 or 1030 CDB, defaults to 0@ight
format if tag is not available. aligned, pad
by 0

12 Caller Presentation char (2) Always 00.

13 Media Type char (2) Always 00.

14 Connection Date char (8) Tag 4100 from 1010 or 1030 CDB.

Format: YYYYMMDD

15 Connection Time char (9) Tag 4100 from 1010 or 1030 CDB.
Format: HHMMSSmmm

16 Answer Indicator number (1) If both tags 4104 and 4105 are present in 1030Mwone
1010 CDB, the digit is 1. Otherwise the digit is|0.

17 Call Termination Code |number (3), decimal Same as in tag 2008 or 3008 CDE. For examplRight
“016", “031”, defaults to NUL for long-duration |aligned,
records. padded by

HOH )

18 Originating Country number (5) Always NUL, not required. None

Code
19 Outgoing Calling Party|char (40) CDE 4060 if present, else None
Number CDE 4084 if present, else
CDE 4010 if present, else
if tags are not present, set to NUL.

20 Dialed Country Code [number (5) Always NUL, not required. None

21 Dialed Number char (40) CDE 4012 or CDE 4014 from 1010 or 1030 CBBNone

22 Terminating Country  [number (5) Always NUL, not required. None

Code
23 Terminating Number [char (40) CDE 4014 from 1010 or 1030 CDB. None
24 Charge Number char (40) CDE 4011. None
Cisco Billing and Measurements Server User Gui
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Table 9-1 NICS Output Field Ordering (continued)
Field | Field Name Format Padding
and
PGW 2200 CDB, CDE Tag Numbers and Derivafiignment
25 Elapsed Time char (10) The earlier of 4106 or 4107 from CDB 1040/103Right
minus the later of 4104 or 4105 from 1010/103@ligned for
CDB or the time stamp (4001) of the last 1060|each
CDB. subfield, 0
For long durations, this field uses the time starrﬁﬁadded'
of the current 1060 (4001) minus the later of
4104/4105 from the 1010 CDB and the 4001 from
the previous 1060 CDB (if any).
Format: HHHMMSSmmm
26 Carrier ID Code char (4) CDE 2014 from 1010/1030, in decimal format, |None
default NUL.
27 Ingress carrier char (8) 4103 from 1010/1030 CDB. None
connection date Format: YYYYMMDD
28 Ingress carrier char (9) 4103 from 1010/1030 CDB. None
connection time Format: HHMMSSmmm
29 Ingress carrier char (8) If (CDE 4028 != 1), it uses earlier of CDE 4107 None
disconnection date and 4106, otherwise it uses the later of the twa.
Format: YYYYMMDD
NUL for long-duration records.
30 Ingress carrier char (9) If (CDE 4028 != 1), it uses earlier of CDE 4107
disconnection time and 4106, otherwise it uses the later of the twa.
Format: HHMMSSmmm
NUL for long-duration records.
31 Ingress Remote Point |char (9) CDE 4034 from 1010 or 1030.
Code
32 Ingress CIC ID number (4) CDE 4068 from 1010 or 1030, default 0000 Right
aligned,
zero padded
33 Ingress- Access Device number (10) Always 0000000000 Right
ID aligned,
zero padded
34 Ingress Module number (4) Always 0000 Right
aligned,
zero padded
35 Ingress Line number (4) Always 0000 Right
aligned,
zero padded
36 Ingress Channel number (4) Always 0000 Right
aligned,

zero padded
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Table 9-1 NICS Output Field Ordering (continued)
Field | Field Name Format Padding
and

PGW 2200 CDB, CDE Tag Numbers and Derivafiignment

37 Ingress trunk group char (8) CDE 4008 from 1010 or 1030 and the prefix valldone
name from the Trunk Group table.

For example, if the trunk group is 1001 and the

prefix is“SIP”, this field is “SIP1001”

38 Ingress trunk name number (8) CDE 4009 from 1010 or 1030 None

39 Ingress Protocol char (10) CDE 4069 from 1010/1030. Values: None
0 = ISDN_PRI
1=SS7
2 = DPNSS
3 =CAS
4 = ASN
5 = Unknown
6 = EISUP
7 =H323
8 =SIP
9 = MGCP
Default = Unknown

40 Ingress Coding char (16) Use value from CDE 4207. This CDE is availahdone
from 1010, 1030 or 1040. The latest value is
always used.

41 Ingress Audio Cap char (16) Always NUL.

42 Ingress—- IP Address |char (15) Use value from CDE 4205. This CDE is availahlEhree
from 1010, 1030 or 1040. The latest value is |characters
always used. for each

dot-
separated
field of the
IP address.
Right
aligned,
zero
padded.

43 Ingress RTP Port number (6) Use value from CDE 4209. This CDE is availahRight
from 1010, 1030 or 1040. The latest value is |aligned,
always used. zero padded

44 Ingress Pkts sent number (9) Always 000000000 Right

aligned,
zero padded
Cisco Billing and Measurements Server User Gui
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Table 9-1 NICS Output Field Ordering (continued)

Field | Field Name Format Padding
and

PGW 2200 CDB, CDE Tag Numbers and Derivafiignment
45 Ingress Pkts recv number (9) Always 000000000 Right
aligned,
zero padded
46 Ingress Pkts dropped |number (9) Always 000000000 Right
aligned,
zero padded
47 End Date char (8) Derived from the earlier of CDE 4106 or 4107 in
1010 or 1030 CDB.
For long distance, this field uses the time stamp of
the current CDB (CDE 4001).
Format: YYYYMMDD

48 End Time char (9) Derived from the earlier of CDE 4106 or 4107 in
1010 or 1030 CDB.
For long distance, this field uses the time stamp of
the current CDB (CDE 4001).
Format: HHMMSSmmm

49 Answer Date char (8) For the first record (Link_ID = 0 or 1), the value |is

derived from 4104 in 1010 or 1030; if 4104 is npt
present, it uses 4100 in 1010 or 1030.

For the second and later record of the same call, it
uses the time stamp (CDE 4001) of the previoys
1060 CDB.

Format: YYYYMMDD

50 Answer Time char (9) For the first record (Link_ID =0 or 1), the value s

derived from 4104 in 1010 or 1030; if 4104 is npot
present, it uses 4100 in 1010 or 1030.
For the second and later record of the same call, it
uses the time stamp (CDE 4001) of the previous
1060 CDB.
Format: HHMMSSmmm
51 Carrier Select Info number (2) CDE 2015 from 1010 or 1030, default 00
52 Routing select number (2) Route index, first two octets of CDE 4045 from Right
1010, default 00 aligned,
zero padded

53 Egress Remote PC char (9) CDE 4037 from 1010 or 1030.

54 Egress CIC number (4) CDE 4072 from 1010 or 1030, default 0000 |Right
aligned,
zero padded

55 Egress- Access Device|char (10) Always NUL. None

ID
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Table 9-1 NICS Output Field Ordering (continued)
Field | Field Name Format Padding
and
PGW 2200 CDB, CDE Tag Numbers and Derivafiignment

56 Egress Module char (4) Always NUL.

57 Egress Line char (4) Always NUL.

58 Egress Channel char (4) Always NUL.

59 Egress trunk group char (8) CDE 4015 from 1010 or 1030, and the prefix validone

name from the Trunk Group table.
For example, if the trunk group is 2001 and the
prefix is “P”, this field is “P2001".

60 Egress trunk name number (8) CDE 4016 from 1010 or 1030.

61 Egress Protocol char (10) CDE 4073 from 1010 or 1030. Values:
0 = ISDN_PRI
1=Ss7
2 = DPNSS
3 =CAS
4 = ASN
5 = Unknown
6 = EISUP
7 =H323
8 =SIP
9 = MGCP
Default = Unknown

62 Egress Coding char (16) Use value from CDE 4208. This CDE is availahle
from 1010, 1030 or 1040. The latest value is
always used.

63 Egress Audio Cap char (16) Always NUL.

64 Egress- IP Address char (15) Use value from CDE 4206. This CDE is availablEhree
from 1010, 1030 or 1040. The latest value is |characters
always used. for each

dot-
separated
field of the
IP address
fields.
Right
aligned,
zero
padded.

65 Egress RTP Port number (6) Use value from CDE 4210. This CDE is availahRight
from 1010, 1030 or 1040. The latest value is |aligned,
always used. zero padded
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Table 9-1 NICS Output Field Ordering (continued)
Field | Field Name Format Padding
and
PGW 2200 CDB, CDE Tag Numbers and Derivafiignment
66 Egress Pkts sent number (9) Always 000000000
67 Egress Pkts recv number (9) Always 000000000 Right
aligned,
zero padded
68 Egress Pkts dropped |number (9) Always 000000000 Right
aligned,
zero padded
69 Egress carrier char (8) 4103 from 1010 or 1030. None
connection date Format: YYYYMMDD
70 Egress carrier char (9) 4103 from 1010 or 1030. None
connection time Format: HHMMSSmmm
71 Egress carrier char (8) If (CDE 4028 == 1), it uses earlier of CDE 4106None
disconnection date and 4107, otherwise it uses the later of the twg.
Format: YYYYMMDD
72 Egress carrier char (9) If (CDE 4028 == 1), it uses earlier of CDE 4106None
disconnection time and 4107, otherwise it uses the later of the twa.
Format: HHMMSSmmm
73 Services Not used, always NUL. None
1. The Outgoing Calling Party Number (OCgHblderived from CDE 4060, unless tag 46600t available. If tag 4060 is not aladile, the value of OCgPN

id derived from CDE 4084, unless tag 408%ot available. If tag 4084 is not avdile, the value of OCgPN is derived fron Efag 4010.
(Note: OTkgType denotes the Egress Trunk Group Prefix Type.)

BAMS uses the calling party nature of address indicator taméte the prefix to the Calling Party Number. (CgPN.NOA is datifrom CDE tag 2017
or 3017 from CDB 1010 or 1030, if present, else CgPN.NOA is derived from CDE tag 2003 or 3003 from CDB 1010 or 1030, ij present

For Field 19 of NICS output, BAMS modés the Calling Party Number (originatingmber) according to the following rules:
(Note: OTkgType denotes the Egress Trunk Group Prefix Type.)

If an OTkgType is not defined, BAMS uses the OCgPN.

If the OTkgType is SIP, BAMS uses the OCgPN without modification.

If the OTkgType is not SIP, BAMS performs the following modifcations:

If CJPN.NOA is set to 4 (internationalBAMS changes the prefix to 00.

BAMS inspects at the first two digits—theaee three cases: 00, 0X, or XX ( X is@n-zero digit). BAMS does not change thember if the prefix i90.
BAMS pre-appends the number wh) if the prefix is 0X. BAMS pre-appends thenmher with 00 if the prefix is XX. In all casethe resulting number
IS DOXXXXXXXXXX.

If CJPN.NOA is set to 3 (national), BAMS changes the prefix to 0.
BAMS inspects the first digit only and peppends with 0 if the digit is not 0.
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2. BAMS derives the Dialed Number from CBIB12 and the Terminating Number from CDE 4014.

For Field 21 of NICS output, BMS modifies the Dialed Number according to fbBowing rules. BAMS applies the rules to eaciividual billing
record based on the Ingress Trunk Group Prefix Type (InTkgType).

(Note: BAMS identifies the InTkgType bypdking up the Trunk Group Type in the TKGPREK table and uses the Ingress Trunk Gréupfix of the
Ingress Trunk Group to generate the billing record. The Ingrassk Group Prefix is defined in the TRUNKGRP table for theréisg Trunk Group.)

If INTkgType is not definedBAMS uses the DialedNumber.
If INTkgType is not SIP, PSTN, HSI-NETCHAT, nor PGW, BAMS uses EhaledNumber and removes the prefix 141, if that prefixesent.

If INTkgType is SIP, BAMS uses the DialedNumber and removes thexgref if that prefix is pregnt. This prefix might be reaved by the FMT task,
so this field is alwaysumeric in all outputs.

If INTkgType is PSTN, BAMS uses TermNumber.
If INTkgType is PGW, BAMS uses TermNumber.
If INnTkgType is HSI-NETCHAT, BAMS uses DialedNumber.

Cisco Billing and Measurements Server User Gui
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CHAPTER 10

Configuring BAMS for 1110 Binary Output

Revised: March 10, 2011, OL-11618-18

Overview

This chapter describes the 1110 Binary billing record output by the 8ilotg and Measurements
Server (BAMS). You enable 1110 Binary outputiwihe NODEPARMS tag ID. For more information,
see théUpdating the Node ParamegeTable” section on padell

Once you have configured your system for 1110 Binary output you may also need to adjust the defa
output values in the BIN1110 table (see tbpdating the BIN1110 Table” section on pag&). By

default, a system configured to generate 1110 Binary output produces 1060 CDBs, and the output fi
have a BIN suffix.

Note  Default 1110 Binary output also includes 1090 (file header), 1100 (file footer), and 1110 (maintenanc
CDB types.

1110 Binary Output

1110 Binary output files are created by the BIN tadkese files are stored in the BIN1110 subdirectory
of the /datatiodenamaelirectory (for example, /data/sOx/BIN1A)1 The fields contaied in the BIN1110
output are explained ifiable10-1, Table10-2 andTable10-3 The 1110 Binary file-naming
conventions are explained iRile-Naming Conventions” section on page4.

File Header (CDB 1090) Data Format
Table10-1defines the file headertag, description, and information source.

Table 10-1 File Header (CDB 1090) Field Ordering

Tag Description Information Source

4000 CDB version 1

4001 CDB timepoint Time written

4002 Universal Call reference ID |Always 0, to be compatible with all other CDB layouts

Cisco Billing and Measurements Server User Gui
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Table 10-1 File Header (CDB 1 090) Field Ordering (continued)

Tag Description Information Source
6001 File start time

6000 Host Cisco MGC ID

6004 Cisco MGC software version

File Footer (CDB 1100) Data Format

Table10-2 defines the file footés tag, description, and information source.

Table 10-2 File Footer (CDB 1100) Field Ordering

Tag Description Information Source

4000 CDB version 1

4001 CDB timepoint

4002 Universal reference 1D Always 0, to be compatible with all other CDB layouts
6002 File end time

6003 Total number of CDB records BAMS modifies this tag to match the number of records

in the BAMS output. This tag counts both the header
CDB and the footer CDB.

6000 Host Cisco MGC ID
6004 Cisco MGC software version

1110 and 1060 CDB Data Format

Table10-3defines the possible CDE fields; it does not refer to the actual offset of the CDE in the CDB
because some CDE tags may not be present in the output.

Table 10-3 1110 and 1060 Field Index

Index |ANSI PGW CDE Tags ITU PGW CDE Tags Source CDB In 10607
Tag Description Tag Description
1 5000 Unique Call Id 5000 |Unique Call Id 1030, 1040 for 1110 |Y
(Mistral and Later) (Mistral and later)|output. 1060 for 1060

output.

2 4000 |CDB Version 4000 |CDB Version 1030, 1040 for 1110 |Y
output. 1060 for 1060
output.

3 4001 CDB Timepoint 4001 |CDB Timepoint [1030, 1040 for 1110 |Y
output. 1060 for 1060
output.

4 4002 Call Reference ID |4002 |Call Reference ID|1030, 1040 for 1110 |Y
output. 1060 for 1060
output.
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Table 10-3 1110 and 1060 Fi eld Index (c ontinued)

1110 Binary Outputill

In 10607?

Index | ANSI PGW CDE Tags ITU RGYE Tags Source CDB

5 4100 IAM/ Setup 4100 |[IAM/ Setup From 1010 or 1030, |Y
timepoint received - timepointreceived and from 1060 only if
milliseconds - milliseconds no 1010 found.

6 4101 IAM/ Setup 4101 |[IAM/ Setup From 1010 or 1030, |Y
timepoint sent - timepoint sent - |and from 1060 only if
milliseconds milliseconds no 1010 found.

7 4102 |ACM/alerttimepoint |4102 |ACM/alert From 1010 or 1030, |Y
received - timepoint receivedand from 1060 only if
milliseconds - milliseconds no 1010 found.

8 4103 ACM/alert timepoint |4103 |ACM/alert From 1010 or 1030, |Y
sent - milliseconds timepoint sent - |and from 1060 only if

milliseconds no 1010 found.

9 4104 ANM/Ans. timepoint 4104 |ANM/Ans. From 1010 or 1030, |Y
- received - timepoint - and from 1060 only if
milliseconds received - no 1010 found.

milliseconds

10 4105 |ANM/Ans.timepoint |4105 |ANM/AnNs. From 1010 or 1030, |Y
- sent - milliseconds timepoint - sent - |and from 1060 only if

milliseconds no 1010 found.

11 4106 First REL/Release |4106 |First REL/Release 1030 or 1040 N
timepoint - timepoint -
milliseconds milliseconds

12 4107 2nd REL/Release |4107 |2nd REL/Release 1030 or 1040 N
timepoint - timepoint -
milliseconds milliseconds

13 4108 RLC/Rel complete |4108 |RLC/Relcomplete/1030 or 1040 N
timepoint sent - timepoint sent -
milliseconds milliseconds

14 4109 RLC/Rel complete |4109 |RLC/Relcomplete/1030 or 1040 N
timepoint rcvd - timepointreceived
milliseconds - milliseconds

15 4008 Originating Trunk  |4008 |Originating Trunk [From 1010 or 1030, |Y
Group Group and from 1060 only if

no 1010 found.

16 4009 Originating member|4009 |Originating From 1010 or 1030, |Y

member and from 1060 only if
no 1010 found.

17 4010 Calling number 4010 |Calling number |From 1010 or 1030, |Y
and from 1060 only if
no 1010 found.

18 4011 Charged number 4011 |Charged number |From 1010 or 1030, |Y

and from 1060 only if
no 1010 found.
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Table 10-3 1110 and 1060 Fi eld Index (c ontinued)

Index | ANSI PGW CDE Tags ITU RCYE Tags Source CDB In 10607

19 4012 Dialed number 4012 |Dialed number From 1010 or 1030, |Y
and from 1060 only if
no 1010 found.

20 4014 Called number 4014 |Called number |From 1010 or 1030, |Y
and from 1060 only if
no 1010 found.

21 4015 Terminating Trunk 4015 |Terminating From 1010 or 1030, |Y

Group Trunk Group and from 1060 only if
no 1010 found.

22 4016 Terminating member4016 |Terminating From 1010 or 1030, |Y

member and from 1060 only if
no 1010 found.

23 4028 First release source|4028 | First release 1030 or 1040 N

source

24 4052 Originating Gateway 4052 |Originating 1010 N

Primary Select Gateway Primary
Select
25 4053 Terminating 4053 |Terminating 1010 N
Gateway Primary Gateway Primary
Select Select
26 4060 Redirecting Number|4060 |Redirecting From 1010 or 1030, |Y
Number and from 1060 only if
no 1010 found.

27 4061 Tariff Rate 4061 |Tariff Rate 1030 or 1040 N

28 4062 Scale Factor 4062 |Scale Factor 1030 or 1040 N

29 4063 Test Line Indicator (4063 |Test Line 1010 or 1030 N

Indicator
30 4201 Ingress SIP URL 4201 |Ingress SIP URL (1010 or 1030 N
(Mistral and Later) (Mistral and
Later)
31 4202 Egress SIP URL 4202 |Egress SIP URL {1010 or 1030 N
(Mistral and Later) (Mistral and
Later)

32 4203 SIP Callid 4203 |[SIP Callid 1010 or 1030 N

33 4204 Source IP Address [4204 |Source IP Address1010 or 1030 N

34 4205 Ingress Media 4205 |Ingress Media 1010 or 1030 N

Device Address Device Address
35 4206 Egress Media Device4206 |Ingress Media 1010 or 1030 N
Address Device Address
36 4207 Initial Codec 4207 |Initial Codec 1010 or 1030 N
37 4208 Final Codec 4208 |Final Codec 1010, 1040 or 1030 |N
Cisco Billing and Measurements Server User Guide
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Table 10-3 1110 and 1060 Fi eld Index (c ontinued)

1110 Binary Outputill

Index | ANSI PGW CDE Tags ITU RGYE Tags Source CDB In 10607
38 4209 Ingress Media 4209 |Ingress Media 1010 or 1030 N
Device Port Number Device Port
Number
39 4210 Egress Media Device4210 |Egress Media 1010 or 1030 N
Port Number Device Port
Number
40 2000 CPC 3000 |[CPC 1010 or 1030 N
41 2001 User Service 3001 |User Service 1010 or 1030 N
Information Information
42 2002 Originating Line 1010 or 1030 N
Information
43 2003 Calling number 3003 |Calling number |1010 or 1030 N
NOA NOA
44 2004  |Charged number Does not exist for|{1010 or 1030 N
NOA ITU
45 2005 Dialed number NOA|3005 |Dialed number 1010 or 1030 N
NOA
46 2007 Called Number NOA 3007 |Called Number |1010 or 1030 N
NOA
47 2008 Reason code 3008 |Reason code 1030 or 1040 N
48 2013 Transit Network 3013 |Transit Network [1010 or 1030 N
Selection Selection
49 2015 Carrier Selection 1010 or 1030 N
Parm
50 2017 Redirecting Number|3017 |Redirecting 1010 or 1030 N
NOA) Number NOA
51 4078 Charge Band 4078 |Charge Band 1030 or 1040 N
Number Number
52 4079 Furnish Charging |4079 |Furnish Charging {1030 or 1040 N
Number Number
53 4080 Original Called 4080 |Original Called |1010 or 1030 N
Number Number
54 4081 |T.38 Fax Call 4081 |T.38 Fax Call 1030 or 1040 N
55 4082 Charge Unit Number4082 |Charge Unit 1030 or 1040 N
Number
56 4034 Ingress Originating [4034 |Ingress 1010 or 1030 N
Point Code Originating Point
Code
57 4035 Ingress Destination 4035 |Ingress 1010 or 1030 N
Point Code Destination Point
Code
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Table 10-3 1110 and 1060 Fi eld Index (c ontinued)

Index | ANSI PGW CDE Tags ITU RCYE Tags Source CDB In 10607
58 4036 Egress Originating |4036 |Egress 1010 or 1030 N
Point Code Originating Point
Code
59 4037 Egress Destination |4037 |Egress 1010 or 1030 N
Point Code Destination Point
Code
60 4046 Ingress Packet Info [4046 |Ingress Packet [1040 or 1030 N
Info
61 4047 Egress Packet Info |4047 |Egress Packet Infol1040 or 1030 N
62 4068 Ingress BearChanld|4068 |Ingress 1010 or 1030 Y
BearChanld
63 4072 Egress BearChanld |[4072 |Egress 1010 or 1030 Y
BearChanld
64 4083 Charge Indicator 4083 |Charge Indicator [1010 or 1030 N
65 4084  |Outgoing Calling 4084 |Outgoing Calling {1010 or 1030 N
Party Number Party Number
66 4085 MCID Request 4085 |MCID Request {1010 or 1030 N
Indicator Indicator
67 4086 MCID Response 4086 |MCID Response [1010 or 1030 N
Indicator Indicator
68 4087 Ingress MGCP 4087 |Ingress MGCP 1040 or 1030 N
DLCX (Delete DLCX (Delete
Connection) return Connection)
code value return code value
69 4088 Egress MGCP 4088 |Egress MGCP 1040 or 1030 N
DLCX (Delete DLCX (Delete
Connection) return Connection)
code value return code value
70 4089 Network Translated |[4089 |Network 1010 or 1030 N
Address Indicator Translated
Address Indicator
71 4090 Reservation Request4090 |Reservation 1010, 1040 or 1030 |N
Accepted Request Accepted
72 4091 Reservation Request4091 |Reservation 1040 or 1030 N
Error Count Request Error
Count
73 4092 |ATM Ingress 4092 |ATM Ingress 1010 or 1030 N
Configured Profile Configured Profile
74 4093 |ATM Egress 4093 |ATM Egress 1010 or 1030 N
Configured Profile Configured Profile
75 4094 |ATM Negotiated 4094 |ATM Negotiated [1010 or 1030 N
Profile Profile
76 4095 Route List Name 4095 |Route List Name (1010 or 1030 N
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Table 10-3 1110 and 1060 Fi eld Index (c ontinued)

1110 Binary Outputill

In 10607?

Index | ANSI PGW CDE Tags ITU RGYE Tags Source CDB
77 4096 Route Name 4096 |Route Name 1010 or 1030
78 4097 MGCP Script 4097 |MGCP Script 1040
Response String Response String
79 4098 Originating Leg DSP|4098 |Originating Leg |1030 or 1040
Statistics DSP Statistics
80 4099 Terminating Leg 4099 |Terminating Leg |1030 or 1040
DSP Statistics DSP Statistics
81 4211 Originating VPN ID |4211 |Originating VPN 1010 or 1030
ID
82 4212 Terminating VPN 1D 4212 |Terminating VPN [1010 or 1030
ID
83 4213 Meter Pulses 4213 |Meter Pulses 1040
Received Received
84 4214 Meter Pulses Sent |4214 |Meter Pulses Sent1040
85 4215 Charge Tariff Info  |4215 |Charge Tariff Info 1040
86 4216 |Advice of Charge (4216 |Advice of Charge |1040
Indicator Indicator
87 4217 Short Call Indicator [4217 |Short Call 1040
Indicator
88 4218 Charge Limit 4218 |Charge Limit 1040
Exceeded Exceeded
89 4219 CALL Recovered 4219 |CALL Recovered [1040
Indication Indication
90 4220 Partial CLI 4220 |Partial CLI 1010 or 1030
91 4221 Service Activation 4221 |Service Activation/1030 or 1040
92 4222 PRI AOC Invoke 4222 |PRI AOC Invoke |1030 or 1040
Type Type
93 4223 PRI AOC - S Charge 4223 |PRIAOC -S 1030 or 1040
Information Charge
Information
94 4224 PRI AOC - D Charge|4224 |PRI AOC-D 1030 or 1040
Information Charge
Information
95 4225 PRI AOC - E Charge4225 |PRIAOC-E 1030 or 1040
Information Charge
Information
96 4226 PRI AOC Invoke 4226 |PRI AOC Invoke [1030 or 1040
Failure Failure
97 4227 Route 4227 |Route 1040
Optimization/Path Optimization/Path
Replacement action Replacement
action
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Table 10-3 1110 and 1060 Fi eld Index (c ontinued)

Index | ANSI PGW CDE Tags ITU RCYE Tags Source CDB In 10607
98 4228 Route Optimization /{4228 |Route 1040 N
Path Replacement Optimization /
call reference of Path Replacement
associated call call reference of
instance associated call
instance
99 4229 Route Optimization /{4229 |Route 1040 N
Path Replacement Optimization /
trunk group Path Replacement
information trunk group
information
100 |4230 Route Optimization /{4230 |Route 1040 N
Path Replacement Optimization /
channel information Path Replacement
channel
information
101 |4231 Route Optimization |4231 |Route 1040 N
Switchover Optimization
Timestamp Switchover
Timestamp
102 (4232 Rejecting Location |4232 |Rejecting 1030 N
Label Location Label
103 |4233 Rejecting Location |4233 |Rejecting 1030 N
Label Direction Location Label
Direction
104 |4236 H323 Destination 4236 |H323 Destination 1030 or 1040 N
105 |4237 Ingress Redirecting [4237 |Ingress 1010 or 1030 Y
Number Redirecting
Number
107 (4239 Service Usage Data|4239 |Service Usage 1030 or 1040 N
Data
109 |4242 Terminating Remote|4242 |Terminating 1010 or 1030 N
SIP Host Remote SIP Host
110 |4243 Terminating Local (4243 |Terminating Local|1010 or 1030 N
SIP Host SIP Host
111 |4244 License Reject 4244 |License Reject |1030 N
License Protocol License Protocol
112 4245 License Rejecting [4245 |License Rejecting|1030 N
Direction Direction
113 4013 LRN number 4013 [LRN number 1010 or 1030 Y
114 |2018 |ANSI Egress Calling|3018 |ANSI Egress 1010 or 1030 Y
number Nature of Calling number
Address Nature of Address
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Table 10-3 1110 and 1060 Fi eld Index (c ontinued)

Index | ANSI PGW CDE Tags ITU RGYE Tags Source CDB In 10607
115 |2019 |ANSI Egress 3019 |ANSI Egress 1010 or 1030 Y

Redirecting number Redirecting

Nature of Address number Nature of

Address

116 2020 ANSI Egress 3020 |ANSI Egress 1010 or 1030 Y

Original Called Original Called

Number Nature of Number Nature of

Address Address
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Configuring BAMS for QoS Output

Revised: March 10, 2011, OL-11618-18

Introduction

Cisco BAMS Release 3.30 can generate QoS output &rgateway statistics. BAMS produces an output
record that corresponds to a completed call. BAMS generates one QoS output file for each CDR inp
file. If an input file contains no complatealls, BAMS generates an empty QoS file.

A new output task produces the QoS output. The AUG task is modified to create the additional outpt
file (when enabled) that becomes the input file to the new QoS output task.

QoS Output Control

BAMS 3.30 can generate QoS outjpueither ANSI or ITU format. The mode is determined by the new
“QoS” parameter in the NODEPARMS table.

Table 11-1 QOS NODEPARM Parameter

QoS Value Output

0 QOS output suppressed

1 QOS output enabled with ANSI output
2 QOS output enabled with ITU output

The following MML command adds the QoS parameter to the NODEPARMS table.

Example
mml:1:nodel> prov-add:NODEPARMS:gosoutput=1

File Location for Gateway Statistics Output

The QOS output files are stored in tieectory /opt/CiscoBAMS/data/sOX/QOS_STAT.

Cisco Billing and Measurements Server User Gui
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File Naming

A QoS (gateway statistics) output file is generdtedeach PGW CDR file. The generated file name is
in the format QOS_STAT_YYYYMMDDhhmmss_XXXXXX.csv. In this format:

« YYYYMMDDhhmmss is dateime in UTC format contained in CDE tag 6001 of the corresponding
CDR file header.

— YYYY—year

— MM—month

— DD—day of the month

— hh—hour

— mm—minute

— ss—second

For example, 04/16/2005 13:45:27 UTC would generate 20050416134527.

«  XXXXXX is the file sequence maber, which is the same as the PGW file sequence number. For
example, 000123.

File Format

The QOS file is composed of QOS records. Thendzare separated by a line feed character (OxA).
Each file can contain 0 (zero) or more records. @oerd is generated for each 1030 or 1040 CDB in
the input file. One record is generated for every €fle output file is generated for each input file.

Record Format

Each line feed terminated recordcismposed of 238 fields. The fields are separated by the character '’
(comma). To avoid corrupting the record format, anyow detected in the input stream is converted to
a'' (space 0x20) character.

Fields

Table 11-2 Input Tag to QoS Output Field Mapping

Field Index Source CDE Tag or DSP tag |Description of field Field Output Format

1 5000 Global Call Id 128 bit Hex

2 4002 Call Reference ID 64 bit Hex

3 4106 First REL Timepoint ms Seconds, milliseconds
4 4107 Second REL Timepoint ms Seconds, milliseconds
5 4108 RLC Timepoint rcvd ms Seconds, milliseconds
6 4109 RLC Timepoint sent ms Seconds, milliseconds
7 4046-P:PS Ingress Packets sent Integer

8 4046-P:PR Ingress Packets recv Integer

9 4046-P:PL Ingress Packets Lost Integer
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Table 11-2 Input Tag to QoS Output Field Mapping (continued)
Field Index Source CDE Tag or DSP tag Description of field Field Output Format
10 4046-P:0S Ingress Octet Sent Integer
11 4046-P:OR Ingress Octet Recv Integer
12 4046-P:JI Ingress Jitter Integer
13 4046-P:LA Ingress Latency Integer
14 4046-P.R1 Ingress Reservdl N/A
15 4046-P.R2 Ingress Reserved2 N/A
16 4047-P:PS Egress Packets sent Integer
17 4047-P:PR Egress Packets recv Integer
18 4047-P:PL Egress Packets Lost Integer
19 4047-P:0OS Egress Octet Sent Integer
20 4047-P:OR Egress Octet Recv Integer
21 4047-P:JI Egress Jitter Integer
22 4047-P:LA Egress Latency Integer
23 4047-P.R1 Egress Reservdl N/A
24 4047-P.R2 Egress Reserved2 N/A
25 4098-DSP/TX:PK Ingress tx packets Integer
26 4098-DSP/TX: SG Ingress signaling paks Integer
27 4098-DSP/TX: NS Ingress noise packets Integer
28 4098-DSP/TX: DU Ingress tx duration Integer
29 4098-DSP/TX: VO Ingress voice tx duration Integer
30 4098-DSP/RX: PK Ingress voice paks Integer
31 4098-DSP/RX: SG Ingress signaling paks Integer
32 4098-DSP/RX: CF Ingress comfort noise paks Integer
33 4098-DSP/RX: RX Ingress rx duration Integer
34 4098-DSP/RX: VO Ingress voice rx duration Integer
35 4098-DSP/RX: BS Ingress bad sequence Integer
36 4098-DSP/RX: BP Ingress bad protocol Integer
37 4098-DSP/RX: LP Ingress late paks Integer
38 4098-DSP/RX: EP Ingress early paks Integer
39 4098-DSP/PD: CU Ingress playout delay current |Integer
40 4098-DSP/PD: MI Ingress playout delay min Integer
41 4098-DSP/PD: MA Ingress playout delay max Integer
42 4098-DSP/PD: CO Ingress playout delay Integer

clock_offset
43 4098-DSP/PD: 1J Ingress playout delay interarrivalnteger

jitter
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Table 11-2 Input Tag to QoS Output Field Mapping (continued)

Field Index Source CDE Tag or DSP tag Description of field Field Output Format

44 4098-DSP/PE: PC Ingress playout error predictive Integer
concealment

45 4098-DSP/PE: IC Ingress playout error Integer
interpolative concealment

46 4098-DSP/PE: SC Ingress playout error silence |Integer
concealment

47 4098-DSP/PE: RM Ingress playout error retroactivednteger
mem update

48 4098-DSP/PE: BO Ingress playout error buffer Integer
overflow

49 4098-DSP/PE: EE Ingress playout error talkspurt |Integer
end point error

50 4098-DSP/LE: TP Ingress Level tx power in 0.1 |Integer
dBm

51 4098-DSP/LE: TX Ingress Level tx mean in 0.1 |Integer
dBm

52 4098-DSP/LE: RP Ingress Level rx power in 0.1 |Integer
dBm

53 4098-DSP/LE: RM Ingress Level rx mean in 0.1 |Integer
dBm

54 4098-DSP/LE: BN Ingress Level background noisdnteger

55 4098-DSP/LE: ER Ingress Level erl level Integer

56 4098-DSP/LE: AC Ingress Level acom level Integer

57 4098-DSP/LE: TA Ingress Level curr tx act Integer

58 4098-DSP/LE: RA Ingress Level curr rx act Integer

59 4098-DSP/ER: RD Ingress error_stats rx dropped |Integer

60 4098-DSP/ER: TD Ingress error_stats tx dropped |Integer

61 4098-DSP/ER: RC Ingress error_stats rx control |Integer

62 4098-DSP/ER: TC Ingress error_stats tx control |Integer

63 4098-DSP/IC: IC Ingress ICPIF value for Integer
measuring voice quality

64 4098-DSP/EC:CI Ingress Codec ID Text

65 4098-DSP/EC:FM Ingress Frame size in ms Integer

66 4098-DSP/EC:FP Ingress Frames per packet Integer

67 4098-DSP/EC:VS Ingress VAD enabled flag Integer

68 4098-DSP/EC.GT Ingress TX Gain (linear) Integer

69 4098-DSP/EC:GR Ingress RX Gain (linear) Integer

70 4098-DSP/EC:JD Ingress Jitter Buffer Mode Integer
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Table 11-2 Input Tag to QoS Output Field Mapping (continued)
Field Index Source CDE Tag or DSP tag Description of field Field Output Format
71 4098-DSP/EC:JN Ingress Jitter buffer nominal |Integer
playout delay
72 4098-DSP/EC:IM Ingress Jitter buffer minimum |Integer
playout delay
73 4098-DSP/EC:JX Ingress Jitter buffer max playoutnteger
delay
74 4098-DSP/KF:KF Ingress K-factor MOS-k (inst) |Integer
75 4098-DSP/KF:AV Ingress Average MOS-k Integer
76 4098-DSP/KF:MI Ingress Minimum MOS-k Integer
77 4098-DSP/KF:BS Ingress Baseline MOS-k (Max) Integer
78 4098-DSP/KF:NB Ingress Number of bursts Integer
79 4098-DSP/KF:FL Ingress Average frame loss ratdnteger
80 4098-DSP/KF:NW Ingress Number of windows in |Integer
average MOS
81 4098-DSP/KF:VR Ingress MOS K-factor Version |Integer
ID
82 4098-DSP/CS:CR Ingress Conceal Ratio Integer
(instantaneous)
83 4098-DSP/CS:AV Ingress Average CR Integer
84 4098-DSP/CS:MX Ingress Maximum CR Integer
85 4098-DSP/CS:CT Ingress Concealment Time Integer
86 4098-DSP/CS:TT Ingress Total time (duration) |Integer
87 4098-DSP/CS:OK Ingress OK seconds Integer
88 4098-DSP/CS:CS Ingress Concealed seconds |Integer
89 4098-DSP/CS:SC Ingress Severely concealed |Integer
seconds
90 4098-DSP/CS:TS Ingress Conceal threshold Integer
91 4098-DSP/CS:DC Ingress Dead connection Integer
indication
92 4098-DSP/RF:ML Ingress R-factor MOS-LQE Integer
93 4098-DSP/RF:MC Ingress R-factor MOS-CQE Integer
94 4098-DSP/RF:R1 Ingress R-factor LQ profile 1 |Integer
95 4098-DSP/RF:R2 Ingress R-factor LQ profile 2 |Integer
96 4098-DSP/RF:IF Ingress le_eff Integer
97 4098-DSP/RF:ID Ingress ldd Integer
98 4098-DSP/RF:IE Ingress Codec baseline IE scoriteger
99 4098-DSP/RF:BL Ingress Codec baseline BPL |Integer
100 4098-DSP/RF:R0O Ingress RO default Integer
Cisco Billing and Measurements Server User Gui
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Table 11-2 Input Tag to QoS Output Field Mapping (continued)
Field Index Source CDE Tag or DSP tag Description of field Field Output Format
101 4098-DSP/RF:VR Ingress R-factor Version ID Integer
102 4098-DSP/UC:U1 Ingress User conceal seconds [Integer
count (UCS1)
103 4098-DSP/UC:U2 Ingress User conceal seconds 2nteger
count (UCS2)
104 4098-DSP/UC:T1 Ingress UCS1 threshold in ms |Integer
105 4098-DSP/UC:T2 Ingress UCS2 threshold in ms |Integer
106 4098-DSP/DL:RT Ingress Round trip delay Integer
107 4098-DSP/DL:ED Ingress End system delay Integer
108 4099-DSP/TX:PK Egress tx packets Integer
109 4099-DSP/TX: SG4098- Egress signaling paks Integer
110 4099-DSP/TX: 4098-NS Egress noise packets Integer
111 4099-DSP/TX: DU Egress tx duration Integer
112 4099-DSP/TX: VO Egress voice tx duration Integer
113 4099-DSP/RX: PK Egress voice paks Integer
114 4099-DSP/RX: SG Egress signaling paks Integer
115 4099-DSP/RX: CF Egress comfort noise paks Integer
116 4099-DSP/RX: RX Egress rx duration Integer
117 4099-DSP/RX: VO Egress voice rx duration Integer
118 4099-DSP/RX: BS Egress bad sequence Integer
119 4099-DSP/RX: BP Egress bad protocol Integer
120 4099-DSP/RX: LP Egress late paks Integer
121 4099-DSP/RX: EP Egress early paks Integer
122 4099-DSP/PD: CU Egress playout delay current |Integer
123 4099-DSP/PD: MI Egress playout delay min Integer
124 4099-DSP/PD: MA Egress playout delay max Integer
125 4099-DSP/PD: CO Egress playout delay Integer
clock_offset
126 4099-DSP/PD: 13 Egress playout delay interarrivalnteger
jitter
127 4099-DSP/PE: PC Egress playout error predictive Integer
concealment
128 4099-DSP/PE: IC Egress playout error Integer
interpolative concealment
129 4099-DSP/PE: SC Egress playout error silence |Integer
concealment
130 4099-DSP/PE: RM Egress playout eor retroactive |Integer

mem update
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Table 11-2 Input Tag to QoS Output Field Mapping (continued)

Field Index Source CDE Tag or DSP tag Description of field Field Output Format

131 4099-DSP/PE: BO Egress playout error buffer Integer
overflow

132 4099-DSP/PE: EE Egress playout error talkspurt |Integer
end point error

133 4099-DSP/LE: TP Egress Level tx power in units alnteger
0.1 dBm

134 4099-DSP/LE: TX Egress Level tx mean in units ofnteger
0.1 dBm

135 4099-DSP/LE: RP Egress Level rx power in units ginteger
0.1 dBm

136 4099-DSP/LE: RM Egress Level rx mean in units ofnteger
0.1 dBm

137 4099-DSP/LE: BN Egress Level background noiselnteger

138 4099-DSP/LE: ER Egress Level erl level Integer

139 4099-DSP/LE: AC Egress Level acom level Integer

140 4099-DSP/LE: TA Egress Level curr tx act Integer

141 4099-DSP/LE: RA Egress Level curr rx act Integer

142 4099-DSP/ER: RD Egress error_stats rx dropped |Integer

143 4099-DSP/ER: TD Egress error_stats tx dropped |Integer

144 4099-DSP/ER: RC Egress error_stats rx control |Integer

145 4099-DSP/ER: TC Egress error_stats tx control |Integer

146 4099-DSP/IC: IC Egress ICPIF value for Integer
measuring voice quality

147 4099-DSP/EC:CI Egress Codec ID Text

148 4099-DSP/EC:FM Egress Frame size in ms Integer

149 4099-DSP/EC:FP Egress Frames per packet Integer

150 4099-DSP/EC:VS Egress VAD enabled flag Integer

151 4099-DSP/EC.GT Egress TX Gain (linear) Integer

152 4099-DSP/EC:GR Egress RX Gain (linear) Integer

153 4099-DSP/EC:JD Egress Jitter Buffer Mode Integer

154 4099-DSP/EC:JN Egress Jitter buffer nominal Integer
playout delay

155 4099-DSP/EC:IM Egress Jitter buffer minimum |Integer
playout delay

156 4099-DSP/EC:JX Egress Jitter buffer max playoutnteger
delay

157 4099-DSP/KF:KF Egress K-factor MOS-k (inst) |Integer

158 4099-DSP/KF:AV Egress Average MOS-k Integer

159 4099-DSP/KF:MI Egress Minimum MOS-k Integer
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Table 11-2 Input Tag to QoS Output Field Mapping (continued)
Field Index Source CDE Tag or DSP tag Description of field Field Output Format
160 4099-DSP/KF:BS Egress Baseline MOS-k (Max) |Integer
161 4099-DSP/KF:NB Egress Number of bursts Integer
162 4099-DSP/KF:FL Egress Average frame loss ratelnteger
163 4099-DSP/KF:NW Egress Number of windows in |Integer
average MOS
164 4099-DSP/KF:VR Egress MOS K-factor Version IDnteger
165 4099-DSP/CS:CR Egress Conceal Ratio Integer
(instantaneous)
166 4099-DSP/CS:AV Egress Average CR Integer
167 4099-DSP/CS:MX Egress Maximum CR Integer
168 4099-DSP/CS:CT Egress Concealment Time Integer
169 4099-DSP/CS:TT Egress Total time (duration) |Integer
170 4099-DSP/CS:OK Egress OK seconds Integer
171 4099-DSP/CS:CS Egress Concealed seconds Integer
172 4099-DSP/CS:SC Egress Severely concealed Integer
seconds
173 4099-DSP/CS:TS Egress Conceal threshold Integer
174 4099-DSP/CS:DC Egress Dead connection Integer
indication
175 4099-DSP/RF:ML Egress R-factor MOS-LQE Integer
176 4099-DSP/RF:MC Egress R-factor MOS-CQE Integer
177 4099-DSP/RF:R1 Egress R-factor LQ profile 1 |Integer
178 4099-DSP/RF:R2 Egress R-factor LQ profile 2 |Integer
179 4099-DSP/RF:IF Egress le_eff Integer
180 4099-DSP/RF:ID Egress ldd Integer
181 4099-DSP/RF:IE Egress Codec baseline IE scorénteger
182 4099-DSP/RF:BL Egress Codec baseline BPL |Integer
183 4099-DSP/RF:R0O Egress RO default Integer
184 4099-DSP/RF:VR Egress R-factor Version ID Integer
185 4099-DSP/UC:U1 Egress User conceal seconds linteger
count (UCS1)
186 4099-DSP/UC:U2 Egress User conceal seconds Anteger
count (UCS2)
187 4099-DSP/UC:T1 Egress UCS1 threshold in ms |Integer
188 4099-DSP/UC:T2 Egress UCS2 threshold in ms |Integer
189 4099-DSP/DL:RT Egress Round trip delay Integer
190 4099-DSP/DL:ED Egress End system delay Integer
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Table 11-2 Input Tag to QoS Output Field Mapping (continued)

Field Index Source CDE Tag or DSP tag Description of field Field Output Format

191 4087 Egress MGCP DLCX Return |8 bit Hex
Code

192 4088 Egress MGCP DLCX Return |8 bit Hex
Code

193 4205 Egress Media Device Address |String, 0-256 bytes

194 4206 Egress Media Device Address |String, 0-256 bytes

195 4207 Initial Codec String, 0-12 bytes

196 4208 Final Codec String, 0-12 bytes

197 4209 Egress Media Device Port String, 0-6 bytes

198 4210 Egress Media Device Port String, 0-6 bytes

199 4227 Route Optimization/Path 8 bit Hex
Replacement Action

200 4228 Route Optimization/Path 64 bit Hex
Replacement Call Reference

201 4229 Route Optimization/Path 16 bit Hex
Replacement Trunk Group Info

202 4230 Route Optimization/Path 16 bit Hex
Replacement Channel Info

203 4231 Route Optimization Switchover 32 bit Hex
Timestamp

204 4008 Originating Trunk Group Integer

205 4010 Calling Party Number String

206 4014 Called Party Number String

207 4015 Terminating Trunk Group Integer

208 4034 Ingress Orig. Point Code 32 bit Hex

209 4035 Ingress Term. Point Code 32 bit Hex

210 4036 Egress Orig. Point Code 32 bit Hex

211 4037 Egress Term. Point Code 32 bit Hex

212 4038 Ingress Media Gateway ID 16 bit Hex

213 4039 Egress Media Gateway ID 16 bit Hex

214 4048 Directional Flag 8 bit Hex

215 4066 Ingress SigPath ID 32 bit Hex

216 4067 Ingress Span ID 32 bit Hex

217 4068 Ingress BearChan ID 32 bit Hex

218 4069 Ingress Protocol ID 8 bit Hex

219 4070 Egress SigPath ID 32 bit Hex

220 4071 Egress Span ID 32 bit Hex

221 4072 Egress BearChan ID 32 bit Hex
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Table 11-2 Input Tag to QoS Output Field Mapping (continued)

Field Index Source CDE Tag or DSP tag Description of field Field Output Format
222 4073 Egress Protocol ID 8 bit Hex

223 4081 T.38 Fax Call 8 bit Hex

224 4084 Outgoing Called Party Number|String

225 4095 Route List Name String

226 4096 Route Name String

227 4100 IAM Timepoint Received Seconds, milliseconds
228 4101 IAM Timepoint Sent Seconds, milliseconds
229 4102 ACM Timepoint Received Seconds, milliseconds
230 4103 ACM Timepoint Sent Seconds, milliseconds
231 4104 ANM Timepoint Received Seconds, milliseconds
232 4105 ANM Timepoint Sent Seconds, milliseconds
233 4201 Ingress SIP URL String

234 4202 Egress SIP URL String

235 4203 SIP Call ID String

236 4204 Source IP Address String

237 4211 Originating VPN ID String

238 4212 Terminating VPN ID String

Source CDE Tag or DSP Tag Definition

Table 11-3

Source CDE Tag or DSP Tag Definition

Source CDE Tag/DSP Tag Type

Description

CDE TAG

The entire value of the CDE is be taken and
formatted to the output field.

CDE TAG-P.Subfield

field.

The value is the specifieslibfield of the PGW
CDE Tag is taken and formatted to the output

CDE TAG DSP/Subfield

The value is obtained by parsing the content of the
corresponding PGW CDE for the subfield string.
The value is then found following the =.
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Field Output Format Definition

Table 11-4 Field Output Format Definition
Field Output Format Description
Text: A free form text string. Any commas in the

original data are replaced by a space character.

Seconds, milliseconds: float, format ssssssssss.mnmmmmber of seconds
since 0:00 1/1/1970. For example,
1133444451 .456.

8 bit hexadecimal An 8 bit hexadecimal integer, 3F

16 bit hexadecimal A 16 bit hexadecimal integer, A12B

32 bit hexadecimal A 32 bit hexadecimal integer, 234a346b

64 Bit hexadecimal A 64 bit hexadecimal integer, 4360834000000015

128 bit hexadecimal A 128 bit hexadecimal integer,
00139339c064b11d30000000ab4c009.

Integer Integer: 32 bit decimal integer. For example,

1012333410. For DSP tags, the format stated is
for reference only. BAMS will collect data from
the CDEs as if the field contains strings. No
formatting/translation is performed by BAMS.

Missing Input Fields

For any missing input field that maps to an output field, the output field is left blank. No data is writtel
but the comma separator is written. The comnpasgor for the missing field follows the comma
separator of the previous field.
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CHAPTER 12

Obtaining Measurements

Revised: March 10, 2011, OL-11618-18

Introduction

The Statistics module on the CisBdling and Measurements ServdBAMS) computes, augments,
generates, and maintains performance indicators. fPeaftce indicators amoutd a history of traffic
statistics on a telephone or data network. Courgsralculated for various events (for example,
number of call attempts, call duration) for a partiauime period. Each cotar is associated with a
time stamp and a key formed by the concatenati@eweéral fields copied out of the Call Detail Record
(CDR) being processed.

Counters that correspond to the same key withénsime time period are added together, producing an
accumulated count. For this reason, performanceatdis are also known as accumulators. That is,
“accumulators” and “countersire used interchangeablyr&fer to performance indicators.

BAMS maintains counters for three different intergategories (real time, hourly, and daily intervals).

BAMS also maintains a flat file for each collection ina. In order for information to be timely, as soon
as an interval boundary is reached, the buckets &trititerval are written to disk. As the measurements
are written, each measurementigecked against a user-defined threshold value and test condition.

New Measurements in BAMS Release 3.30

Cisco BAMS 3.30 introduces 11 new measureme®tsne of these new measurements are recorded
when a call is received, severataecorded at a specified intervahd two are recorded daily only.

Per Received-Call Measurements

Table12-1lists the new measurements for BAMS 3.38tthre recorded each time a call is received.
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Table 12-1 Per Received-Call Measurements

Formula for Threshold
Derivation and |Support in Crossing
Index Name Time Point Mnemonic Mapping nailed mode? |Support?
57 Answered Calls |1010 received, |BAM: IGR CALL Pegged when a |Yes Yes
Incoming tag 4104 and |ANS 1010 CDB is
4105 both recorded with
populated 4008, 4104 and
4105 populated
58 Answered Calls |1010 received, BAM:EGR CALL Pegged when a |[No Yes
Outgoing tag 4104 and |ANS 1010 CDB is
4105 both recorded with
populated 4015, 4104 and
4105 populated
59 Answered Calls |1010 received, |BAM: TTL CALL This equals the |[No Yes
Total tag 4104 and ANS sum of “IGR
4105 both CALL ANS”
populated (Index # 57) and
“EGR CALL
ANS” (#58) for
the trunk group
60 Call Attempts 1010 or 1030 |BAM: TTL CALL This equals the |No Yes
Total received, tag ATT sum of “IGR
4100 and 4101 CALL ATT”

populated

(#1) and “EGR
CALL ATT (#2)
for the trunk

group

Per Interval Measurements

Table12-2lists the new measurements for BAMS 3.30 tuat recorded at the end of each reporting

interval.
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Table 12-2 Per Interval Measurements

New Measurements in BAMS Release 3.3

Index

Name

Time Point

Mnemonic

Formula for
Derivation and
Mapping

Support in
nailed mode?

Threshold
Crossing
Support?

61

Answer Seizure
Ratio Incoming

Calculated only
at the end of
measurement
interval

BAMS:IGR ASR

This is
calculated as
percentage of
“IGR CALL
ANS” (#57)
divided by “IGR
CALL ATT”

(#1), precision to
1 digit after the
decimal point.
For example,
92/96 = 95.8%.
If the “IGR
CALL ATT" is

0, then the value
should be 100%

No

Yes

| oL-11618-18
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Table 12-2 Per Interval M easurements (continued)
Formula for Threshold
Derivation and |Support in Crossing
Index Name Time Point Mnemonic Mapping nailed mode? |Support?
62 Answer Seizure |Calculated only |BAMS:EGR ASR |This is No Yes, only
Ratio Outgoing |at the end of calculated as whole number
measurement percentage of percentages are
interval “EGR CALL supported (for
ANS” (#58) example 75%).
divided by “EGR
CALL ATT”
(#2), precision to
1 digit after the
decimal point.
For example,
92/96 = 95.8%.
If the “EGR
CALL ATT” is
0, then the value
should be 100%
63 Answer Seizure |Calculated only | BAMS:TTL ASR This is No Yes, only
Ratio Total at the end of calculated as whole number
measurement percentage of percentages are
interval “TTL CALL supported (for
ANS” (#59) example, 75%).
divided by “TTL
CALL ATT”

(#60), precision
to 1 digit after
the decimal
point. For
example, 92/96
= 95.8%. If the
“TTL CALL
ATT” is O, then
the value should
be 100%.
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New Measurements in BAMS Release 3.3

Daily Measurements

Two of the new measurements introduced in BAMS 3.30 are reported daily only: Busy Hour and Bus
Period. Because there is no database, the values recorded for each hour or period during a day are
retained only for one additional hour or one additigreaiod in case any pegs arrive late. However, after
the value for an hour or a period is updated and reported, if these values are not greater than the va
previously recorded, they are released.

As a consequence of the brief retention @oreled measurements, B¥S cannot examine the
measurement values recorded fortehour and each period during a day to determine which hour or
period was busiest.

Instead, BAMS 3.30 saves the values recorded ®btrsiest hour and busiest period, as of the current
time, as the day proceeds. As theasurement value for each hour andqxkis recorded, it is compared
with the values currently retained. If they are naajer, they are released. Bys process, at the end

of the day, BAMS will have identified the busiég=giur and busiest period during the day and the value
of each.

Table12-3lists the new measurements for BAMS 3.30 tuat recorded only at the end of each day.
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Table 12-3 Daily Measurements

Index

Name

Time Point

Mnemonic

Formula for
Derivation and
Mapping

Support in
nailed mode?

Threshold
Crossing
Support?

64

Busy Hour

Calculated only
at the end of the
day.

BAMS:TTL BH

The hour during
the day in which
the hourly “TTL
ERLANG” (#13)
is greatest. This
is displayed in
the format of
HHMM (in
UTC). For
example, 1400.
This is based on
the BAMS
hourly
measurements
from the acc_h
files.

Yes

No

65

Busy Period

Calculated only
at the end of the
day.

BAMS:TTL BP

The
measurement
interval during
the day in which
“TTL

ERLANG” (#13)
is greatest
among all acc_r
files. This is
displayed in the
format of
HHMM UTC,
for the starting
time of the
interval. For
example, with 15
minute intervals,
1415.

Yes

No

Measurements Based on Current and New Stored Values

Most of the new measurenmtsrfor BAMS 3.30 are based on valueatthre also captad for preexisting
measurements. Only two of the new measuremmeupsire data that must be stored separately.

Therefore, BAMS 3.30 does not allocate additional mgnto store data that Wibe used to calculate
both new measurements as well as existing oveasents. The calculation for the new measurement
values is performed when it is time to output thesmwement value rather than when the CDR is initially
analyzed.
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New Measurements in BAMS Release 3.3

Although most of the new measurements do not require additional storage, the new output must be
threshold checked. Additional threshold-crosdilags are allocated to ¢hnew measurements. The
threshold trunk groups are expanded to stoeethineshold-crossing vatuand condition for each
measurement that requires threshold checking.

The measurements Busy Hour and Busy Period do not require this additional threshold-checking
mechanism.

Measurements That Capture New Data

Two of the new measurements, Answered Calt®ining, and Answered Calls Outgoing, require
capturing and storing real-time hourly and daily counts. BAMS 3.30 records the hour and period of tf
day during which the highest number of Answered Calls Incoming and Answered Calls Outgoing occurt
BAMs records the Busy Hour and Busy Period #ral count for both measurements. These values are
stored in the base of the trunk group along with the circuit counts and flags.

Non-Integer Measurements

For all releases of Cisco BAMS prior to BAMS 3.2l measurements were recorded as integer values.
BAMS 3.30 extends to an additional decimal pl&oe value it records for hmeasurements Answer
Seizure Ratio Incoming and Answer Seizure Ratio Outgoing.

Because system thresholds are set to integer vahessurements that pertamsuch thresholds are
rounded and recorded to the nearebole integer value. Therefore, a threshold-crossing condition is
evaluated by comparing the specified integer valuegte threshold and the recorded integer value of
the corresponding measurement. Non-integer threshold values are not supported.

Measurement Matrix

Table12-4 presents the measurement mataxall BAMS 3.30 measurements.

Table 12-4 BAMS Measurement Matrix

Measurement Name No 1071 |w/1071

Predefined |Predefined Supportin | Threshold

Dynamic |MGCP Nailed Crossing

Call Attempts Incoming

Call Attempts Outgoing No Peg

trcoming-Peg-Cout

Outgoing-Peg-Couft

Outgoing attempts blocked No Peg

Failed-Calis

Failed Calls - Congestion

Successful Calls Incoming

Ol N O O | W|N| | R

Successful CAlls Outgoing No Peg

[N
o

Percent Trunk Group Usage |Suppress
Incoming

Suppress

| oL-11618-18
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Bl New Measurements in BAMS Release 3.30

Table 12-4 BAMS Measurement Matrix (continued)

Predefined |Predefined Supportin  |Threshold
# Measurement Name No 1071 |w/1071 Dynamic MGCP |Nailed Crossing
11 Percent Trunk Group Usage |Suppress Suppress |No Peg
Outgoing
12 Maintenance Duration per TrunlSuppress Suppress
Group
13 Total Traffic in Erlangs
14 Total Calls Terminated Normally
15 Calls Terminated Abnormally
16 Calls Terminated, failed MGW
or NAS
17 Calls Rejected
18 Calls Rejected, unknown Dialed
Number
19 Calls Rejected, other reasons
20 Overflow, outgoing attempts No Peg
blocked
21 Total sum of usage pegs per
trunk group
22 Tandem routing attempts, Suppress |No Peg
outgoing
23 Tandem completions, outgoing Suppress |No Peg
24 Tandem attempts, incoming Suppress
25 Tandem completions, incoming Suppress
26 Tandem duration, outgoing Suppress
27 Tandem duration, incoming Suppress
28 IC destined calls
29 Ic destined calls, no circuit
30 IC usage
31 Conversation Duration Ingress
32 Conversation Duration Egress No Peg
33 Setup Duration Ingress
34 Setup Duration Egress No Peg
35 Teardown Duration Ingress
36 Teardown Duration Egress No Peg
37 Call Routing | Peg
38 Call Routing Il Peg
39 Call Routing Ill Peg
40 Carrier Select No Indication Suppress
Cisco Billing and Measurements Server User Guide
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Table 12-4 BAMS Measurement Matrix (continued)

New Measurements in BAMS Release 3.3

Predefined |Predefined Supportin | Threshold
# Measurement Name No 1071 |w/1071 Dynamic MGCP  |Nailed Crossing
41 Carrier Select PreSubscribed Suppress
Not Input
42 Carrier Select PreSubscribed Suppress
and Input
43 Carrier Select PreSubscribed Suppress
with No Indication
44 Carrier ID Code Not Suppress
PreSubscribed but Input by
Customer
45 Successful H.323 terminating
pegs
46 Successful H.323 originating
pegs
47 Unsuccessful H.323 terminating
pegs
48 Unsuccessful H.323 originating
pegs
49 Successful ISUP terminating
pegs
50 Successful ISUP originating
pegs
51 Unsuccessful ISUP terminating
pegs
52 Unsuccessful ISUP originating
pegs
53 ISDN Terminating Setup
Message Delay pegs
54 ISDN Originating Setup
Message Delay pegs
55 Number of defined CICs duringSuppress Suppress
the measurement period
56 Average number of available |Suppress Suppress
CICs during the measurement
period
57 Answered Calls incoming
58 Answered Calls outgoing No Peg Suppress
59 Answered Calls total Suppress
60 Call Attempts total Suppress
61 Answer Seizure Ratio incoming
62 Answer Seizure Ratio outgoing No Peg Suppress
Cisco Billing and Measurements Server User Gui
| oL-11618-18 l.m



Chapter 12 Obtaining Measuremerjts

M Noncarrier and Carrier-Based Measurements

Table 12-4 BAMS Measurement Matrix (continued)

Predefined |Predefined Supportin | Threshold
# Measurement Name No 1071 |w/1071 Dynamic MGCP |Nailed Crossing
63 Answer Seizure Ratio total Suppress
64 Busy Hour No
65 Busy Period No

1. No longer supported (these aheplicates of other measurements)
2. No longer supported (these ahgplicates of other measurements)
3. No longer supported (these ahgplicates of other measurements)

Noncarrier and Carrier-Based Measurements

Each measurement value represents an accumultstantivity that took phce during the measurement
interval. At any point in time, three intervals are being collected in parallel, in real-time, hourly, and
daily. Measurement values are organized into mesasent groups. There are two types of measurement
groups: noncarrier and carrier-based. For easfcarrier group, 45 different measurements are
accumulated. For each carrier-based groughtadifferent measurements are accumulated.

Types of Measurement Intervals

The Accumulation (ACC) task generates measurenfentme variable, real-timiaterval, or period and

two fixed-time intervals. At any moment in time, two collection windows are open for updating, the
current window calledN,” and the most recémindow called‘'N-1.” Each N and N-1dlection

window consists of real-time, hourly, and dailyunters. The two open windows are necessary because
the Cisco Media Gateway Controller (MGC) does nodpice a CDR at the first Initial Address Message
(IAM) or seizure. Instead, it produces the CDRhat time of answer or abandonment of the call.

Because of the particular time poitliat are recorded by the Cisco I@Gan event might not be reported
until after the collection interval Babeen closed, even though themvshould have been credited to
that interval. The one exception to the two-window tiglat startup, where dnthe current window is
open. That remains the case until after the first interval boundary is crossed.

Real-Time Intervals

You can configure the real-time interval to any of the following durations: 5 minutes, 10 minutes,
15 minutes, 20 minutes, or 30 minutes. The default real-time interval is 15 minutes. All real-time
measurements are stored in files whose names have the prefix acc_r.

Hourly Intervals

The hourly interval contains the sum of all of the real-time intervals that took place during the hour. For
this reason, 60 minutes must be evenly divisible by the real-time interval length. All hourly
measurements are stored in files whose names have the prefix acc_h.

Cisco Billing and Measurements Server User Guide



| Chapter 12 Obtaining Measurements

Daily Intervals

The daily interval contains the sum of all of the hourly intervals that took place during the day. All daily

Noncarrier and Carrier-Based Measurementill

measurements are stored in files whose names have the prefix acc_d.

Noncarrier Measurements

Noncarrier measurements are organized by trunk grbalge 12-5lists these measurements and their
mnemonics. It also describes each measureméigger time point and tag, derivation, and mapping.

Note  For a list of which measurements are suppressed or not pegged based on the
PGW_DYNAMIC_UPDATE value, setSetting the PGW Dynamic Update Mode” section on
page2-20.

Table 12-5 Noncarrier Measurements
Trigger Time
Measurement Point and Tag |Mnemonic Derivation and Mapping
Call Attempts 1010 or 1030 |BAM:IGR CALL ATT Pegged when a 1010 CDB is
Incoming received, Tag recorded w/4008 or when 1030
4100 or 4101 recorded w/4008
Call Attempts 1010 or 1030 [BAM:EGR CALL ATT Pegged when a 1010 CDB is
Outgoing received, Tag recorded w/4015 or when 1030
4100 or 4101 recorded w/4015. Suppressed in
MGCP Dial or MGCP Scripting
calls.
Outgoing 1030 or 1040 (BAM:EGR CALL BLKD |4015 populated, 1030 or 1040 with
Attempts Blocked |received, Tag (Cause Code) Tag {2008,3008}==
4100 or 4101 {21, 25, 27, 29, 34, 38, 41, 42, 44,
46, 47, 53, 63}. Suppressed in
MGCP Dial or MGCP Scripting
calls.
Failed 1030 or 1040 |BAM:TTL FAILED Peg for all 1030 or 1040 where
Calls-Congestion |[received, Tag |CONGEST {2008 or 3008} == {42, 44, 47}
4100 or 4101
Successful Calls {1040 or 1030 |BAM:IGR TERM NORM |Peg for all 1040 CDB or 1030 CDB
Incoming received, later where 4008 is populated and {2008
of Tag 4106 or or 3008} == {16,17,18,19, 31}
4107
Successful Calls {1040 or 1030 |BAM:EGR TERM NORM [Pegged when 1040 or 1030 CDB
Outgoing received, later recorded w/4015 populated and
of Tag 4106 or {2008 or 3008} == {16,17,18,19,
4107 31}. Suppressed in MGCP Dial or
MGCP Scripting calls.
Cisco Billing and Measurements Server User Gui
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Table 12-5 Noncarrier Measurements (continued)

Measurement

Trigger Time
Point and Tag

Mnemonic

Derivation and Mapping

Percent Trunk
Group Usage
Incoming

Starts when
1010 received
(Tag 4100 or
4101). Closes
when interval
is closed or
1040 received.

BAM:IGR PCT TRK USE

Measured as a percentage of time
that circuits are occupied based on
the total number of circuits
belonging to a trunk group over the
provisioned interval of
measurement. Any circuit on Tag
4008 triggers this measurement
from CDB Tag 1010. The starting
time point is the earlier of 4100 or
4101, the end timepoint is in the
1040 CDB, the later of tag 4108 or
4109. Suppressed before 1071
CDB is received on trunk group
when the
PGW_DYNAMIC_UPDATE flag

is set to true. Also suppressed for
dynamically added trunk groups.

Percent Trunk
Group Usage
Outgoing

Starts when
1010 received
(Tag 4100 or
4101). Closes
when interval
is closed or
1040 received.

BAM:EGR PCT TRK
USE

Measured as a percentage of time
that circuits are occupied based on
the total number of circuits
belonging to a trunk group over the
provisioned interval of
measurement. Any circuit on Tag
4015 triggers this measurement
from CDB Tag 1010. The starting
time point is the earlier of 4100 or
4101, the end timepoint is in the
1040 CDB, the later of tag 4108 or
4109. Suppressed before 1071
CDB is received on trunk group
when the
PGW_DYNAMIC_UPDATE flag

is set to true. Also suppressed in
MGCP Dial or MGCP Scripting
mode. Always suppressed for
dynamically added trunk groups.

When the measurement Percent Trunk Group Usa@@& (FRK USE) is specified, it is possible for

the measurement to be recordethi@real-time acc_r file but not recorded in the hourly acc_h or daily
acc_d files. For example, trunk group usage that is as low as 1% for a real-time duration set for 10,
15, or 30 minutes, will be recorded in the acc_r file. However, such low usage will fall below 1% for
the greater hourly and daily time periods and, tleesfwill not be recorded in the acc_h or acc_d
files. Similarly, a measurement can meet thaimum usage percentagetie recorded in the

real-time and hourly files but not the daily file.

Jl_ Cisco Billing and Measurements Server User Guide
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Table 12-5 Noncarrier Measurements (continued)

Noncarrier and Carrier-Based Measurementill

Measurement

Trigger Time
Point and Tag

Mnemonic

Derivation and Mapping

Maintenance
Duration per
Trunk Group

Starts when
1071 received
(Tag 4100 or
4101). Closes
when interval
is closed or
another 1071
received.

BAM:TTL MAINT USE

Only available with PGW release
9.4(1) or later and if the
PGW_DYNAMIC_UPDATE flag

is set to true. Measured as a
percentage of time that circuits are
occupied based on the total number
of circuits belonging to a trunk
group over the provisioned interval
of measurement. When the 1071
CDB contains the number of
circuits unavailable for a trunk
group, BAMS is able to track the
number of circuits out of service.
Only available if the
PGW_DYNAMIC_UPDATE flag

is set to true and trunk group is
configured in the Trunk Group
table, suppressed before 1071 is
received. Always suppressed for
dynamically added trunk groups.

Total Traffic in

Starts when

BAM:TTL ERLANGS

Measured as Erlangs for both

Erlangs 1010 received Ingress and Egress for a trunk
(Tag 4100 or group. Use total seconds duration,
4101). Closes from 1010 CDB, use timepoint in
when interval earlier of 4100 or 4101. For the end
is closed or of the duration, use the later of
1040 received 4108 or 4109. Erlangs = (total
seconds) / (seconds in measured
interval)
Example: For a one-hour
measurement, with 99,000 secs
measured, the formula would be
(99,000)/(3600secs) = 27.5
Erlangs.
If the same measurement occurred
over a 15-minute interval, the
formula would be
(99,000)/(900secs) = 110 Erlangs.
Total Calls 1040 received |BAM:TTL TERM NORM |Pegged when 1040 CDB recorded
Terminated (Tag 4106 or and release code in the set
Normally 4107) {16,17,18,19, 31}

Calls Terminated
Abnormally

1030 or 1040
received (Tag
4106 or 4107)

BAM:TTL TERM
ABNORM

Pegged for any 1040 where {2008
or 3008} '={16,17,18,19, 31} or
for 1030 CDB with any release
code.

| oL-11618-18
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Table 12-5 Noncarrier Measurements (continued)

Trigger Time
Measurement Point and Tag | Mnemonic Derivation and Mapping
Calls Terminated, {1030 or 1040 |BAM:TTL TERM Pegged for any 1030 or 1040 CDB
Failed MGW or |received (Tag |FAILED MGW where {2008 or 3008} == {29}
NAS 4106 or 4107)

Calls Rejected

1030 CDB
received (Tag
4100 or 4101)

BAM:TTL CALLS
REJECTED

Pegged for any 1030 CDB where
{2008 or 3008} == {21}

Calls Rejected,
Unknown Dialed
Number

1030 CDB
received (Tag
4100 or 4101)

BAM:TTL REJECTED
DIALNUM

Pegged for any 1030 CDB where
{2008 or 3008} == {1, 5, 22, 28}

Calls Rejected,
Other Reasons

1030 CDB
received (Tag
4100 or 4101)

BAM:TTL REJECTED
OTHER

Pegged for any 1030 CDB where
{2008 or 3008} !=
{1,5,16,17,18,19,21,22,28,29}

Overflow,
Outgoing
Attempts Blocked

1030 CDB
received (Tag
4100 or 4101)

BAM:EGR OFL BLKD

Pegged for 1030 CDB where 4015
is populated and {2008 or 3008}
=={27,34,41,42, 44, 47,53, 63}.
Suppressed in MGCP Dial or
MGCP Scripting calls.

Total Sum of
Usage Pegs per
Trunk Group

1010 or 1030
CDB received
(Tag 4100 or

4101)

BAM:TTL TRAFFIC
USAGE PEGS

Pegged for any 1010 or 1030 CDB.

Tandem Routing

1010 or 1030

BAM:EGR TANDEM

Pegged when Tag 4015 (trunk

Attempts, CDB received |ATT group) is marked T (tandem
Outgoing (Tag 4100 or connection) for 1010 or 1030 CDB.
4101) Always suppressed for

dynamically added trunk groups.
Also suppressed in MGCP Dial or
MGCP Scripting calls.

Tandem 1010 CDB BAM:EGR TANDEM Pegged when Tag 4015 (trunk

Completions, received (Tag |COMPLT group) is marked T (tandem

Outgoing 4100 or 4101) connection) for 1010 CDB. Always

suppressed for dynamically added
trunk groups. Also suppressed in
MGCP Dial or MGCP Scripting
calls.

Tandem Attempts,
Incoming

1010 or 1030
CDB received
(Tag 4100 or

4101)

BAM:IGR TANDEM ATT

Pegged when Tag 4008 (trunk
group) is marked T (tandem
connection) for 1010 or 1030 CDB.
Always suppressed for
dynamically added trunk groups.

Tandem
Completions,
Incoming

1010 CDB
received (Tag
4100 or 4101)

BAM:IGR TANDEM
COMPLT

Pegged when Tag 4008 (trunk
group) is marked T (tandem
connection) for 1010 CDB. Always
suppressed for dynamically added
trunk groups.
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Table 12-5 Noncarrier Measurements (continued)

Noncarrier and Carrier-Based Measurementill

Trigger Time
Measurement Point and Tag | Mnemonic Derivation and Mapping
Tandem Duration,|1010 CDB BAM:EGR TANDEM Duration measured when Tag 4015

Outgoing

received (Tag
4100 or 4101)

DUR

(trunk group) is marked T (tandem
connection) for 1010 CDB. Always
suppressed for dynamically added
trunk groups.

Tandem Duration,
Incoming

Starts when
1010 received
(Tag 4100 or
4101). Closes
when interval
is closed or
1040 received
(tag 4108 or
4109).

BAM:IGR TANDEM
DUR

Duration measured when Tag 4008
(trunk group) is marked T (tandem
connection) for 1010 CDB. Start
with earlier of timepoint in 4100 or
4101 of 1010 CDB, end with later
of 4108 or 4109 in 1040 CDB.
Always suppressed for
dynamically added trunk groups.

Conversation
Duration Ingress

Starts when
1010 received
(Tag 4100 or
4101). Closes
when interval
is closed or
1040 received
(tag 4108 or
4109).

BAM:IGR CONV
DURATION

Duration measured from the later
of tag 4104 or 4105 in the 1010
CDB, till the earlier of tag 4106 or
4107, when tag 4008 is populated
with valid trunk group number.

Conversation
Duration Egress

Starts when
1010 received
(Tag 4100 or
4101). Closes
when interval
is closed or
1040 received
(tag 4108 or
4109).

BAM:EGR CONV
DURATION

Duration measured from the later
of tag 4104 or 4105 in the 1010
CDB, till the earlier of tag 4106 or
4107, when tag 4015 is populated
with valid trunk group number.
Suppressed in MGCP Dial or
MGCP Scripting calls.

Setup Duration
Ingress

1010 or 1030
CDB received
(Tag 4100 or

4101)

BAM:IGR SETUP
DURATION

Duration measured from timepoint
in earlier of tag 4100 or 4101 of
1010 CDB, end with later of 4102
or 4103 in 1010 CDB. For 1030
CDB, start with earlier of 4100 or
4101, end with earlier of 4106 or
4107, when tag 4008 is populated
with valid trunk group number.

| oL-11618-18
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Table 12-5 Noncarrier Measurements (continued)

Trigger Time
Measurement Point and Tag | Mnemonic Derivation and Mapping
Setup Duration  |1010 or 1030 |BAM:EGR SETUP Duration measured from timepoint
Egress CDB received |DURATION in earlier of tag 4100 or 4101 of

(Tag 4100 or
4101)

1010 CDB, end with later of 4102
or 4103 in 1010 CDB. For 1030
CDB, start with earlier of 4100 or
4101, end with earlier of 4106 or
4107, when tag 4015 is populated
with valid trunk group number.
Suppressed in MGCP Dial or
MGCP Scripting calls.

Teardown
Duration Ingress

1030 or 1040
CDB received
(Tag 4106 or

4107)

BAM:IGR TEARDOWN
DURATION

Duration measured from timepoint
in earlier of 4106 or 4107, end with
later of 4108 or 4109, when tag
4008 is populated with valid trunk
group number.

Teardown
Duration Egress

1030 or 1040
CDB received
(Tag 4106 or

4107)

BAM:EGR TEARDOWN
DURATION

Duration measured from timepoint
in earlier of 4106 or 4107, end with
later of 4108 or 4109, when tag
4015 is populated with valid trunk
group number. Suppressed in
MGCP Dial or MGCP Scripting
calls.

Call Routing | Peg

1030 or 1010
CDB received
(Tag 4100 or

4101)

BAM:TTL CALL
ROUTING |

Pegged when ingress and egress
traffic terminations are maintained
by the same gateway. When tag
4038 and tag 4039 are equal and
neither tag 4069 nor 4073 equal 6
(EISUP).

Call Routing 1l 1030 or 1010 |BAM:TTL CALL Pegged when ingress and egress
Peg CDB received |[ROUTING Il traffic terminations are maintained
(Tag 4100 or by the different gateways, but
4101) under control of the same MGC.
When tag 4038 and tag 4039 are
not equal and neither tag 4069 nor
4073 equal 6.
Call Routing 1lI 1030 or 1010 |[BAM:TTL CALL Pegged when one side of a call
Peg CDB received |ROUTING Il originates or terminates under the

(Tag 4100 or
4101)

control of a gateway connected to
the MGC, but the other side of the
call terminates in another network
not under the control of the MGC.
When either tag 4069 or 4073
equal 6.
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Noncarrier and Carrier-Based Measurementill

Table 12-5 Noncarrier Measurements (continued)

Trigger Time
Measurement Point and Tag | Mnemonic Derivation and Mapping
Successful H.323 1010 CDB BAM:EGR Pegged when a 1010 CDB is

Terminating Pegs

received (Tag
4100 or 4101)

SUCCESSFUL H.323

received with a tag 4073 with a
value of 7.

The H.323 measurements
areoutput only when the
enable-H323 parameter is
set to 1 in the Node
Parameters table.

Note

Successful H.323
Originating Pegs

1010 CDB
received (Tag
4100 or 4101)

BAM:IGR
SUCCESSFUL H.323

Pegged when a 1010 CDB is
received with a tag 4069 with a
value of 7.

The H.323 measurements
areoutput only when the
enable-H323 parameter is
set to 1 in the Node
Parameters table.

Note

Unsuccessful 1030 CDB BAM:EGR Pegged when a 1030 CDB is
H.323 Terminating|received (Tag |[UNSUCCESSFUL H.323|received with a tag 4073 with a
Pegs 4100 or 4101) value of 7.

Note The H.323 measurements
areoutput only when the
enable-H323 parameter is
set to 1 in the Node
Parameters table.

Unsuccessful 1030 CDB BAM:IGR Pegged when a 1030 CDB is
H.323 Originating |received (Tag |UNSUCCESSFUL H.323|received with a tag 4069 of value 7.
Pegs 4100 or 4101)

The H.323 measurements
areoutput only when the
enable-H323 parameter is
set to 1 in the Node
Parameters table.

Note

Successful ISUP
Terminating Pegs

1010 CDB
received (Tag
4100 or 4101)

BAM:EGR
SUCCESSFUL ISUP

Pegged when a 1010 CDB is
received with a tag 4073 of value 0.

Successful ISUP
Originating Pegs

1010 CDB
received (Tag
4100 or 4101)

BAM:IGR
SUCCESSFUL ISUP

Pegged when a 1010 CDB is
received with a tag 4069 of value 0.

Unsuccessful 1030 CDB BAM:EGR Pegged when a 1030 CDB is
ISUP Terminating |received (Tag |[UNSUCCESSFUL ISUP |received with a tag 4073 of value 0.
Pegs 4100 or 4101)

Unsuccessful 1030 CDB BAM:IGR Pegged when a 1030 CDB is
ISUP Originating |received (Tag |UNSUCCESSFUL ISUP |received with a tag 4069 of value 0.
Pegs 4100 or 4101)

| oL-11618-18
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M Noncarrier and Carrier-Based Measurements

Table 12-5 Noncarrier Measurements (continued)

Trigger Time
Measurement Point and Tag | Mnemonic Derivation and Mapping
ISDN Terminating |[1010 or 1030 |BAM:EGR ISDN SETUP |Pegged when a 1010 or 1030 CDB
Setup Message |CDB received |MSG DELAY is received with a tag 4073 with a

Delay Pegs

(Tag 4100 or
4101)

value of 0, when the setup duration
> 3000 ms. The setup duration is
measured from timepoint in earlier
of tag 4100 or 4101 of 1010 CDB,
end with later of 4102 or 4103.

ISDN Originating

Setup Message
Delay Pegs

1010 or 1030
CDB received
(Tag 4100 or

4101)

BAM:IGR ISDN SETUP
MSG DELAY

Pegged when a 1010 or 1030 CDB
is received with a tag 4069 having
a value of 0, when the setup
duration > 3000 ms. The setup
duration is measured from
timepoint in earlier of tag 4100 or
4101 of 1010 CDB, end with later
of 4102 or 4103.
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Table 12-5 Noncarrier Measurements (continued)

Noncarrier and Carrier-Based Measurementill

Trigger Time
Measurement Point and Tag | Mnemonic Derivation and Mapping
Number of Start of BAM:TTL CIC Number of circuits provisioned in
Defined CICs measurement |DEFINED the Trunk Group table when the
during the interval PGW_DYNAMIC_UPDATE flag
Measurement is set to false. Or the value for the
Period number of circuits in the trunk

group received from the latest 1071
CDB when the
PGW_DYNAMIC_UPDATE flag

is set to true.

Suppressed before 1071 CDB is
received on trunk group when the
PGW_DYNAMIC_UPDATE flag

is set to true. Always suppressed
for dynamically added trunk
groups.

Note No corresponding
threshold crossing alert
exists for this
measurement.

Average Number
of Available CICs
during the
Measurement
Period

1071 received

BAM:TTL AVLBL CIC

Total — maintDuration /
intervalLength

Where, total = Total number of
circuits; maintDuration = total
maintenance duratiors¢e“TTL
MAINT USE” in Table12-5for
detail9; intervalLength = total
number of seconds for the
measurement period.

Only available if the
PGW_DYNAMIC_UPDATE flag
is set to true and trunk group is
configured in the Trunk Group
table. Suppressed before 1071
CDB is received on trunk group.
Always suppressed for
dynamically added trunk groups.
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Carrier-Based Measurements

Carrier-based measurements are groupedrbyk Group/Interexchange Carrier (IQpable12-6 lists
these measurements wittethmnemonics. It also deribes each measurementrigger time point and
tag, derivation, and mapping.

Table 12-6 Carrier Measurements

Trigger Time
Measurement Point and Tag |Mnemonic Derivation and Mapping
IC Destined Calls 1010 CDB BAM:IC:XXXX IC EGR Pegged per IC for CDB 1010

received (Tag
4100 or 4101)

CALLS

where Tag 2014 is populated
with a valid carrier id.

IC Destined Calls, No
Circuit

1030 CDB
received (Tag
4100 or 4101)

BAM: IC:XXXX IC EGR
NO CKT

Pegged per IC for 1030 CDB
where Tag 2008 = {42, 44, 47}

IC Usage 1010 CDB BAM:IC:XXXX TTL Duration measured per IC
received (Tag |DURATION when CDB 1010 tag 2014 is
4100 or 4101) populated with a valid carrier
id. Start with earlier of
timepoint in 4100 or 4101 of
1010 CDB, end with later of
4108 or 4109 in 1040 CDB.
Carrier Select No 1030 or 1010 |BAM:TTL Pegged when Tag 2015 !=
Indication CDB received |CARRIERSELECT NO {1,2,3,4} and markedT” for
(Tag 4100 or |INDICATION tandem connected in the Trunk
4101) Group table. Output by trunk
group and carrier. Always
suppressed for dynamically
added trunk groups.
Carrier Select 1030 or 1010 |BAM:TTL Pegged when Tag 2015={1}

PreSubscribed Not
Input

CDB received
(Tag 4100 or
4101)

CARRIERSELECT
PRESUBSCRIBED NIPT

and markedT” for tandem
connected in the Trunk Group
table. Output by trunkgroup
and carrier. Always
suppressed for dynamically
added trunk groups.

CarrierSelect
PreSubscribed and
Input

1030 or 1010
CDB received
(Tag 4100 or

4101)

BAM:TTL
CARRIERSELECT
PRESUBSCRIBED INPT

Pegged when Tag 2015 =
{2} and marked “T” for
tandem connected in the Trunk
Group table. Output by
trunkgroup and carrier.
Always suppressed for
dynamically added trunk
groups.
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Table 12-6 Carrier Measur ements (continued)

Trigger Time
Measurement Point and Tag | Mnemonic Derivation and Mapping
CarrierSelect 1030 or 1010 [BAM:TTL Pegged when Tag 2015 =
PreSubscribed with |CDB received |CARRIERSELECT {3} and marked'T” for
No Indication (Tag 4100 or |PRESUBSCRIBED WNI [|tandem connected in the Trunk
4101) Group table. Output by
trunkgroup and carrier.
Always suppressed for
dynamically added trunk
groups.
Carrier Id Code Not 1030 or 1010 (BAM:TTL Pegged when Tag 2015 =
PreSubscribed but |CDB received |CARRIERSELECT {4} and markedT” for
Input by Customer |(Tag 4100 or |NOTPRESUBSCRIBED [tandem connected inthe Trunk
4101) Group table. Output by
trunkgroup and carrier.
Always suppressed for
dynamically added trunk
groups.

Storage of Measurements

Both carrier-based and noncarrier measurements @mdsinternally in groups. Each group consists of
all the measurements that belong to a particulgr kKeese measurements are then put in subgroups
according to interval. Each measurement group contains real-time, hourly, and daily measurements.
There are two types of keys or measuremeotigs. These are noncarrier measurements and
carrier-based measurements. Regardless of gymeg) measurements are held in memory for
performance reasons. Up to two time periods for daghcan reside in memory simultaneously. These
are the current time period and the one preceding the current time period. Because memory is somev
volatile, the counters must be written to disk to prevent loss of data. At the end of each real-time tim
period, the contents of memory are written to disk. This disk file is then available to be read at the ne
startup.

Noncarrier Measugment Production

Noncarrier measurements consis#éf measurements or accumulatfimseach of the three intervals
kept in memory. This results in 135 measurementshi® current time period, plus a possible additional
135 measurements for the preceding time period.

Carrier-Based Measurement Production
Carrier measurements consist of gigteasurements or accumulatorsdach of the three intervals kept

in memory. This results in 24 measurements for the current time period, plus a possible additional
24 measurements for the preceding time period.

Memory Allocation

Depending on the operating mode, the system epresllocates countersrfall of the configured
measurement groups or it allocateounters as activity is datted in each measurement group.
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Threshold Crossing Alarms

TCA Table

The Threshold Crossing Alarms (TCA) table contaiakies and conditions for each measurement that
you wish to link to an alarm. These values and conditions are organized by trunk group or Trunk
Group/IC (measurement group). Enter the measuregrenps that are of concern. You need not
populate every value and conditifor a specified measureant group. A globaineasurement group can
be specified to be used for all measuretrgoups that are not specifically entered.

Threshold String Values
Table12-7 lists the condition value strings and the threshold value strings that you use to identify the

condition and threshold values you set in an Mptbvisioning session with the TCA-TBL tag ID. For
more information, see th&Jpdating the Threshold Crossing Alarms Table” section on [pagé

Table 12-7 Threshold String Values

Threshold Condition Value String Threshold Value String  Entered By

Call Attempts igr-call-att-cond igr-call-att TAG/TRK
Incoming

Call Attempts egr-call-att-cond egr-call-att TAG/TRK
Outgoing
Outgoing egr-call-blkd-cond egr-call-blkd TAG/TRK
Attempts Blocked

Failed Calls ttl-failed-cong-cond ttl-failed-cong TAG/TRK
Congestion

Successful Calls |igr-term-norm-cond igr-term-norm TAG/TRK
Incoming

Successful Calls |egr-term-norm-cond egr-term-norm TAG/TRK
Outgoing

Percent Trunk igr-pct-trk-use-cond igr-pct-trk-use TAG/TRK
Group Usage
Incoming

Percent Trunk egr-pct-trk-use-cond egr-pct-trk-use TAG/TRK
Group Usage
Outgoing

Maintenance ttl-maint-use-cond ttl-maint-use TAG/TRK
Duration per
Trunk Group

Total Traffic ttl-erlangs-cond ttl-erlangs TAG/TRK
Erlangs

Total Calls ttl-term-norm-cond ttl-term-norm TAG/TRK
Terminated
Normally
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Threshold

Condition Value String

Threshold Value Stri

ng Entered By

Calls Terminated
Abnormally

ttl-term-abnorm-cond

ttl-term-abnorm

TAG/TRK

Calls Terminated,
Failed MGW or
NAS

ttl-term-failed-mgw-cond

ttl-term-failed-mgw

TAG/TRK

Calls Rejected

ttl-calls-rejected-cond

ttl-calls-rejected

TAG/TRK

Calls Rejected,
Unknown Dialed
Number

ttl-rejected-dialnum-cond

ttl-rejected-dialnum

TAG/TRK

Calls Rejected,
Other Reasons

ttl-rejected-other-cond

ttl-rejected-other

TAG/TRK

Overflow,
Outgoing
Attempts Blocked

egr-ofl-blkd-cond

egr-ofl-blkd

TAG/TRK

Total Sum of
Usage Pegs per
Trunk Group (not
including
maintenance pegs
for Release 2.xx)

ttl-traffic-usage-pegs-cond

ttl-traffic-usage-pegs

TAG/TRK

Tandem Routing
Attempts,
Outgoing

egr-tndm-att-cond

egr-tndm-att

TAG/TRK

Tandem
Completions,
Outgoing

egr-tndm-cmplt-cond

egr-tndm-cmplt

TAG/TRK

Tandem Routing
Attempts,
Incoming

igr-tndm-att-cond

igr-tndm-att

TAG/TRK

Tandem
Completions,
Incoming

igr-tndm-cmplt-cond

igr-tndm-cmplt

TAG/TRK

Tandem Duration,
Outgoing

egr-tndm-dur-cond

egr-tndm-dur

TAG/TRK

Tandem Duration,
Incoming

igr-tndm-dur-cond

igr-tndm-dur

TAG/TRK

IC Destined Calls,
Outgoing

egr-ic-calls-cond

egr-ic-calls

TAG/TRK/IC

IC Destined Calls,
No Circuit

egr-ic-nockt-cond

egr-ic-nockt

TAG/TRK/IC

IC Usage

ttl-ic-usage-cond

ttl-ic-usage

TAG/TRK/IC

Conversation
Duration,
Incoming

igr-conv-dur-cond

igr-conv-dur

TAG/TRK
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Table 12-7 Threshold String Values (continued)

Threshold

Condition Value String

Threshold Value Stri

ng

Entered By

Conversation
Duration,
Outgoing

egr-conv-dur-cond

egr-conv-dur

TAG/TRK

Setup Duration,
Incoming

igr-setup-dur-cond

igr-setup-dur

TAG/TRK

Setup Duration,
Outgoing

egr-setup-dur-cond

egr-setup-dur

TAG/TRK

Tear Down
Duration,
Incoming

igr-teardown-dur-cond

igr-teardown-dur

TAG/TRK

Tear Down
Duration,
Outgoing

egr-teardown-dur-cond

igr-teardown-dur

TAG/TRK

Call Routing | Peg
Total

ttl-route-1-cond

ttl-route-1

TAG/TRK

Call Routing Il
Peg Total

ttl-route-2-cond

ttl-route-2

TAG/TRK

Call Routing IlI
Peg Total

ttl-route-3-cond

ttl-route-3

TAG/TRK

Total Carrier
Select No
Indication

ttl-ic-sel-noind-cond

ttl-ic-sel-noind

TAG/TRK/IC

Total Carrier
Select

Presubscribed Not
Input

ttl-ic-sel-pr-nipt-cond

ttl-ic-sel-pr-nipt

TAG/TRK/IC

Total Carrier
Select

Presubscribed ang
Input

ttl-ic-sel-pr-inpt-cond

ttl-ic-sel-pr-inpt

TAG/TRK/IC

Total Carrier
Select
Presubscribed with
No Indication

ttl-ic-sel-pr-wni-cond

ttl-ic-sel-pr-wni

TAG/TRK/IC

Total Carrier Id
Code Not
Presubscribed but

Input by Customer

ttl-ic-sel-no-pr-cond

ttl-ic-sel-no-pr

TAG/TRK/IC
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Threshold

Condition Value String

Threshold Value Stri

ng Entered By

Successful H.323
Terminating Peg

egr-scfl-h323-cond

egr-scfl-h323

TAG/TRK

The H.323
measurements
are checked only
when the
enable-H323
parameter is set
to 1 in the Node
Parameters table.

Note

Successful H.323
Originating Peg

igr-scfl-h323-cond

igr-scfl-h323

TAG/TRK

The H.323
measurements
are checked only
when the
enable-H323
parameter is set
to 1 in the Node
Parameters table.

Note

Unsuccessful
H.323 Terminating
Peg

egr-unscfl-h323-cond

egr-unscfl-h323

TAG/TRK

The H.323
measurements
are checked only
when the
enable-H323
parameter is set
to 1 in the Node
Parameters table.

Note

Unsuccessful
H.323 Originating
Peg

igr-unscfl-h323-cond

igr-unscfl-h323

TAG/TRK

The H.323
measurements
are checked only
when the
enable-H323
parameter is set
to 1 in the Node
Parameters table.

Note

Total Successful
Terminating ISUP
Requests

egr-scfl-isup-cond

egr-scfl-isup

TAG/TRK

Unsuccessful
Terminating ISUP
Requests

egr-unscfl-isup-cond

egr-unscfl-isup

TAG/TRK

Successful ISUP
Originating
Requests

igr-scfl-isup-cond

igr-scfl-isup

TAG/TRK
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Table 12-7 Threshold String Values (continued)

Threshold Condition Value String Threshold Value String  Entered By
Unsuccessful igr-unscfl-isup-cond igr-unscfl-isup TAG/TRK

ISUP Originating

Requests

Terminating ISUP |egr-isdn-su-msg-delay-congkgr-isdn-su-msg-delay | TAG/TRK
Setup Message
Response Delay

Originating ISUP |igr-isdn-su-msg-delay-condigr-isdn-su-msg-delay |TAG/TRK
Setup Message
Response Delay

Total Number of |ttl-avIbl-cic-cond ttl-avibl-cic TAG/TRK
Available CICs

Answered Calls |igr-ans-calls-cond igr-ans-calls TAG/TRK
Incoming

Answered Calls |egr-ans-calls-cond egr-ans-calls TAG/TRK
Outgoing

Answered Calls |ttl-ans-calls-cond ttl-ans-calls TAG/TRK
Total

Call Attempts ttl-call-att-cond ttl-call-att TAG/TRK
Total

Answer Seizure |igr-ans-seize-ratio-cond |igr-ans-seize-ratio TAG/TRK

Ratio Incoming

Answer Seizure |egr-ans-seize-ratio-cond |egr-ans-seize-ratio TAG/TRK
Ratio Incoming

Answer Seizure |ttl-ans-seize-ratio-cond ttl-ans-seize-ratio TAG/TRK
Ratio Incoming

Threshold Crossing Conditions
Each threshold crossing condition is a code thatlchtee difference (if any)etween the user-specified

value and the current real-time asirement value. The conditionsgecified as a number between 0
and 4. Any other value is invalidable12-8 defines the meaning of each condition value.

Condition Value Relationship

Table12-8lists condition values used for measurements.

Table 12-8 Condition Values

Value Condition Description
0 Ignore

1 Less Than (<)

2 Equal To (=)
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Table 12-8 Condition Values (continued)

Value Condition Description
3 Greater Than (>)
4 Not Equal To (I=)

With the TCA-TBL tag ID, you specify the threshaldlue and the condition value to so that they
generate an alarm if a specific mes=ment condition is reached. Fotample, for a given measurement,
if the condition is set to 4 and the threshold valugeisto 10, an alarm is gerated if the measurement
value is greater than 10. Threshold edware specified as positive integers.

Trunk Group Identific¢eon (Threshold Key)

Each threshold specification (#shold value and condition valueust be associated with a
measurement group. If the Entered By tag specifS/TRK, the measurement is organized by the
trunk group number. If the Entered By tag specifies TAG/TRK/IC, the measurement is organized by
trunk group number and an interexchange-carrier number. A special measurement group can be speci
to apply to all TAG/TRK measurement groups that are not otherwise specified. This measurement gro
is identified by the namé&lobal/0,” where the TAG is “glbal” and the trunk group is “0.”

Processing Logic

The same logic is used for processing all accumuigiariods: computation is based on the time stamps
from call detail records generated by the switch. The distinguishing factor among the different
accumulation periods is the time period in which twergg are considered toaa for the same counter.
Counts for any given event are addedhe accumulators for the timerpmd that matches the time stamp
of the event. More specificallfable12-6 identifies the time point for each event that is used to match
the accumulator time period.

Three different levels at which statistics can be generated are as follows:
» Using the CDR details
« Using the aggregate CDRs
» Using the correlated CDRs

There are advantages and disadvantages to edlch above approaches. $sdats computed from CDR
details result in more frequent updates, and thusea firanularity of reporting. However, more records
must also be processed. Thus, the volume of cdimmecand the length of the switch-reporting interval
can dramatically drive up the amouwftprocessing required to makeethtatistics available. Conversely,
computing statistics from aggregatedcorrelated CDRs provides a maf#icient computation, but less
timely statistics.

The following section applies to all accumulation types, periods, and levels.

Statistics Subsystem Functions

The Statistics subsystem provides the following functionality:
« Obtains the chain of agegated CDR details.
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» Receives the CDR details in time order from Augmentation (AUG) task. The CDRs arrive in two
types of files: aug_acei and aug_achc. The acgj files contain complete CDRs taken from fmt
files. For each fmt file, at least one aug_aceidiésts. An aug_acbc file exists for each threshold
crossing. The aug_acbc files contain all pai@®Rs (CDRs that did not complete during the
interval).

» Assigns the usage in real-time, hourly, and daily intervals. For cumulative count fields, a call that
began before the start of the interval and has nde¢emadds the full length of the real-time interval
to the count. Any CDR that begins in the interval (but has not ended) adds the time from the start of
CDR to the end of the interval. Any CDR that ends in the interval (but did not start in the interval)
adds the time from the start of the interval to the end time of the CDR. Any CDR that both begins
and ends in the same interval adds theadeétween the start and end time of the CDR.

« Calculates hourly counters.

« Monitors check points at the end of every filtéeival (complete reading of all aug_acei files and
the aug_achbc file for the given interval).

« Summarizes the hourly counters and produces dailnters. These tables should be stored in table
sets.

» Manages the daily counters satltounters older than a spéedf retention period are purged
regularly.

At any moment in time, two collection intervalse open for updating, theirrent interval, calletiN,”

and the most recenttigrval, called “N—1."The two open intervals are necessary because the Cisco MGC
does not produce a CDR at the fit&M or seizure; rather, it createéke first indication of a call at

answer or abandonment. Becausthefparticular time points that are recorded by the Cisco MGC, there
are some cases where an event is not reported utetilthE collection intervatas been closed, yet the
event should be credited to that interval. A bucket or interval shall never be credited for more than the
total duration that is available during that intervalgardless of when thedication of the call was
received.

A flat file is maintained for each collection interval. In order to provide timely information, buckets for
an interval (the current interval, bl) are written as soon as an int& boundary is reached. At the same
time, the previous interval (\), which may have been updated because of late reports for call
abandonment, is rewritten to disk and is not updatgin. Very late reports are written to the oldest
collection period that is stitbpen, which is always the-M interval. The one exceptidn this rule is at
startup, when only the current period is open, until after the first interval boundary is crossed.

Keys and Counters

Keys and counters are stored in memory and written to a checkpoint file on a regular basis.

The key is a unique sequence numixegd to identify thepecific collection of counters. The key fields
are the trunk group number and the Table12-9lists the key field names and their descriptions.
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Table 12-9 Key Field Name Descriptions

Field Description

Trunk Group Taken from the sigpath to trunkgroup configuration.
« For Ingress, use the Terminating Trunk Group.
» For Egress, use the Originating Trunk Group.

The values are-P999 for BAF, 4096 for ITUand 1684 for ANSI. The default
is 0 if no information is available.

IC Carrier ID: 2014.

Each counter set is made up afeé groups of counters, one group for real time, one for hourly, and one
for daily. The counters in each group represent runtafigs of the specified statistics. Each group of
counters represents only the current interval of thenter type (current real time interval, the current
hour, the current day). Each counter statistic is creddékle time period in which it occurred. Note that
there are different time periods. Hourly counters keep track of the statistics on hourly boundaries. If :
event spans multiple hours, one counter for each spamnned is created. For example, if a call is
established at 11:50 and is disconnected at 1216 counter for the 11:00 hour is created with

10 minutes of conversation time credited to it, and a second one is created for the 12:00 hour with
15 minutes of conversation time.

Similarly, daily counters credit statistics on daily boundaries.

Frequency of Statistics

Note

In addition to the rollup hourly and 24-hour statistics, which are tabulated with any of the previous
options, the system also supports 5-, 10-, 15-, 20-, and 30-minute (real-time), hourly, and daily statisti

You can configure the measurements intervaétiying the interval-minutes field in the Node
Parameters table. For more information, see'thmating the Node Parameters Table” section on
page5-11

Statistics Output

Note

After statistics have been collected, they are dutpa flat file. For each real-time interval, an
acc_rYYYYMMDDHHMMOO file is created. For each hourly interval, an acc_hYYYYMMDDHHO0000
file is created. For each daily interval, an acc_dYYYYMMDDOO0O0OOQO file is created. These files are
stored in the opt/CiscoBAMS/data/sOx/Measurements directory.

All times are in Universal Coordinatednie, which is taken from the CDR record.

The output files are generated as soon as the A€IChas finished processing the aug_acbc file (last
file) for the given interval. This means that the ACC task generates a flat file for the real-time interva
at the end of each set of files for the real-time interval (5, 10, 15, 20, or 30 minutes). The hourly outp
file is generated when the last interval file is gassed for that hour. The daily output file is generated
as soon as the last interval file for the day is pssed. Each file is created on a real-time, 1-hour, and
24-hour basis. Each file contains all oétbtatistics gathered the previous period.
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In the following section, the terfitrunk groups”is used to represent both TAG/Trunk Group and
TAG/Trunk Group/IC.

Statistics are generated from CDBs produced by the Cisco MGC. Since the output is reported by
TAG/Trunk Group or by TAG/Trunk Group/IC, measurements are produced only for trunk groups that
have call activity starts (unless the system is running in configured mode and trunk groups are specified).
Therefore, when the systeisistarted, the statistics output files are empty until call activity begins.
Regardless of call activity, the appropriate acc_x filessgenerated. These files can, however, be empty.

Note If CDB files produced by the Cisco MGC softwarea@isco PGW are not available for processing, the
acc_x files will not be written for that interval.

Over the course of the day, the system continues to add to the trunk groups that are reported on, as cal
activity is received. Once added, a trunk group is megoon in every interval that follows, until the end

of the day. At midnight, the system generates the a@taitly) file. This file contains all of the activity

for the day for any trunk group that had call activity during the 24-hour period. Once the daily counts
have been reported, the systenemipts to clear out as many trunk groups from memory as possible.

This step eliminates the need to report on trunk groups that are no longer active. The system purges any
trunk group that does not currently have a thresh@dabhsserted. These trunks groups must be retained

so that the system does not asselditional alarms before the current alarm clears. If the system is
running in configured mode, trunks specified in the Trunk Group table are not purged either.

Acc_x files produced after midnight contain only trunk groups that have had call activity after midnight
and trunk groups that have threshold crossing alarms asserted. If the system is running in configured
mode, trunks specified in the Trunk Group table are also reported.

Since the data is stored in flat files, you can configure MSC to purge outdated statistics.
Example from a MGC acc_h file:
0,972477302,3600,203,"occurrences","BAM:EGR CALL ATT","TG8004"

Statistics Output Format

The format for the statistics output mirrors the SSetsfatistics format createah the Cisco MGC. The
format is comma-delimited, and appears in the order showahie12-10

Table 12-10 Output Format Order

Column Description Comments
Field 1 Record release level (version, 0 (zero) initially). Constant:
Setto O

Field 2 Time when the measurement intergédrted. The time is based on UNIX

time format (seconds elapsed since January 1, 1970).
Field 3 Elapsed time of collection interval, in seconds.
Field 4 The value of the measuremenitthe end of the interval.
Field 5 Measurement unit.
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Table 12-10 Output Format Order (continued)

Column

Description

Comments

Field 6

The measurement category. The directis identified by EGR for egress

IGR for ingress, or TTL for total. Thmeasurements are either carrier-based

or noncarrier-based. The measurement name is one of the following:
Carrier-based Measurements

Field Name Full Name

IC EGR CALLS IC Destined Calls

IC EGR NO CKT IC Destined Calls, No Circuit

TTL DURATION IC Duration

TTL CARRIERSELECT NO INDICATION
Total Carrier Select, No Indication

TTL CARRIERSELECT PRESUBSCRIBED NO NIPT
Total Carrier Select Presubscribed, Not
Input

TTL CARRIERSELECT PRESUBSCRIBED INPT
Total Carrier Select, Presubscribed and
Input

TTL CARRIERSELECT PRESUBSCRIBED WNI
Total Carrier Select, Presubscribed with
No Indication

TTL CARRIERSELECT NOTPRESUBSCRIBED
Total Carrier ID CodeNot PreSubscribed
but Input by Customer
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Table 12-10 Output Format Order (continued)

Column Description Comments
Field 6 Noncarrier-based Measurements
(continued)
Field Name Full Name
IGR CALL ATT Call Attempts Incoming
EGR CALL ATT Call Attempts Outgoing
EGR CALL BLKD Outgoing Attempts Blocked
TTL FAILED CONGEST Failed Calls Congestion
IGR TERM NORM Successful Calls Incoming
EGR TERM NORM Successful Calls Outgoing
IGR PCT TRK USE Percent Trunk Group Usage Incoming
EGR PCT TRK USE Percent Trunk Group Usage Outgoing
TTL MAINT USE Percent Trunk Group Maintenance Usage
TTL ERLANGS Total Traffic in Erlangs
TTL TERM NORM Total CallsTerminated Normally
TTL TERM ABNORM Total CallsTerminated Abnormally
TTL TERM FAILED MGW Total CallsTerminated, Failed MGW or
NAS
TTL CALLS REJECTED Total Calls Rejected
TTL REJECTED DIALNUM Total Cal$ Rejected, Uknown Dialed
Number
TTL REJECTED OTHER Total CalRejected, Other Reasons
EGR OFL BLKD Overflow, Outgoing Attempts Blocked
TTL TRAFFIC USAGE PEGS Total Sum of Usage Pegs per Trunk Group
EGR TANDEM ATT Tandem Routing Attempts, Outgoing
EGR TANDEM COMPLT TandenCompletions, Outgoing
IGR TANDEM ATT Tandem Attempts, Incoming
IGR TANDEM COMPLT Tandem Completions, Incoming
EGR TANDEM DUR Tandem Duration, Outgoing
IGR TANDEM DUR Tandem Duration, Incoming
IGR CONV DURATION Conversation Duration, Ingress
EGR CONV DURATION Conversation Duration, Egress
IGR SETUP DURATION Setup Duration, Ingress
EGR SETUP DURATION Setup Duration, Egress
IGR TEARDOWN DURATION Teardown Duration, Ingress
EGR TEARDOWN DURATION Teardown Duration Egress
TTL CALL ROUTING | Call Routing | Peg Total
TTL CALL ROUTING 1l Call Routing Il Peg Total
TTL CALL ROUTING 11l Call Routing Il Peg Total
EGR SUCCESSFUL H.323 Successful H.323 Terminating Peg
IGR SUCCESSFUL H.323 Successtdl323 Originating Peg
EGR UNSUCCESSFUL H.323 Unsuasful H.323 Terminating Peg
IGR UNSUCCESSFUL H.323  Unsucssful H.323 Originating Peg
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Table 12-10 Output Format Order (continued)

Column Description Comments
Field 6 EGR SUCCESSFUL ISUP Successfidrminating ISDN User
(continued) Part (ISUP) Requests
EGR UNSUCCESSFUL ISUP Unsucedsl Terminating ISUP
Requests
IGR SUCCESSFUL ISUP SuccessidUP Originating Requests
IGR UNSUCCESSFUL ISUP Unsuccdal ISUPOriginating
Requests

EGR ISDN SETUP MSG DELAY Teninating ISUP Setup Message
Response Delay

IGR ISDN SETUP MSG DELAY Originating ISUP Setup Message
Response Delay

TTL CIC DEFINED Total Number of Defined CICs

TTL AVLBL CIC Total Number of Available CICs

Note For IC calls, the stringlC:xxxx" where xxxx is the carrier numbey,
precedes the EGR, IGR, or TTL.

Field 7 Trunk Group*TG,” followed by the zero-padded trunk group number.

Field 8 TCA flag“*” if a threshold crossing alarmasserted for this measurement,
otherwise blank.

Threshold Crossing Alarms

Each measurement instance can be monitored witteahtbld crossing alarm. Téshold values that are
permitted are Ignore, Less Than, Equal To, and Gr&dtan. The system ident#f$ threshold value sets

by the TAG and the trunk group nhumber. Each threshalde set consists of a value and a check or test
for each measurement category. Threshold value setsecpartially populated to check only one or any
number of categories for a trunk group. Any unpopulated category is treated as an Ignore condition.

If no threshold value set has been specified for a given TAG/trunk group, the measurements are chec
against a global threshold value set. Like trunk group-specific threshold value sets, the global thresh
value set can be partially populated. There is no requirement to specify a global threshold value set.
none is specified, and no specific threshold valeiehas been entered, themthreshold checks are
performed. If a threshold value set has been spddifiea given TAG/trunk group, no global test is
performed on any categories in that TAG/trunk group.

As measurements are tested agaihe threshold value set, each time a measurement crosses the
threshold value, a minor alarm isrgrated (ACC227). The text of the alarm contains the strings defined
in AppendixA, “Troubleshooting Cisco BAMS,the measured value, the test condition, and the
threshold value.

When the threshold is crossed in the opposite doegch clear alarm is gersted containing the same
text as the ACC227 alarm. For example, if the iegreater than 5 and the measurement is 8, the minor
alarm is generated. If on the next check, the measanmeis 10, no new minor alarm is generated. If the
measurement drops to 3, the clearal is generated. When the system is started, the memory of all
alarms is cleared. For example, suppose the mem&nt is 8 and the system is stopped. When the
system first tests the measuremgfter restarting), if the value is 8, a minor alarm is generated.

The following special conditions apply to threshold crossing alarms:
+ No error is detected if a carrierapplied to a noncarrier-based measurement.
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« No error is detected if no carrierépplied to a carrier-based measurement.

« A global threshold exists for TAG/trunk group measurements. The global threshold is specified by
“global/0” (as the TAG/trunk group).

« Only those specific thresholds that are enteredcaecked; all other thresholds are set to ignore.

« If a trunk group-specific threshold is specified, the global thresholds are not checked for that
TAG/trunk group.

» A carrier ID of 0 indicates that the carrier should be ignored. Entering abc/8003/0 is the same as
entering abc/8003, thus making it a TAG/trunk group specification.

» All thresholds must be entered as integers.

« Conditions must be entered as a value from Outpino4 (0 = Ignore, 1 = Less Than, 2 = Equal, 3 =
Greater Than, 4 = Not Equal)

Note If there is no global/O defined, any measurementdbat not have a specific threshold set for it simply
is not checked. The measurement is still reporteéderacc_x file, but no alarm is generated, regardless
of the value. If global/0 is defined, it is used whenspecific thresholds habeen specified for a trunk
group. If the user sets thresholds for a specific trunk group, only those values specified are checked. Any
unspecified measurements withthre TAG/TRK are treated as an ignore condition. A trunk group can
have a maximum of 64 measurements. A global TCA can be set up with a maximumedsdrements,
which are listed infable12-7. Any trunk group that does not have a specific threshold crossing alarm
(TCA) is checked against the global TCA. Fomsomeasurements, users can specify TAG/TRK/IC,
where TAG is a user identifier, TRK is the trunk, d@dis the interexchange carrier. The user needs to
know the carrier codes, such as 0288 for AT&T. Three-digit codes must be entered as four digits with a
leading 0.

Zero Counts

The ACC task can operate in several differemtfigurations with respect to zero counts. One
configuration parameter outputs or suppressesma#dsurements that are equal to zero. The other
configuration parameter selects all dynamic mieasient group output or configured measurement
group output regardless of activity.

Zero Count Suppression

Within each trunk group or trunk group/IC (measurement group), some measurements might not
accumulate. For instance, if a trunk group is confgluais an outgoing trunk, the ingress measurements
are never pegged and the ingress durations are never anything other than zero. The ACC task provides
command-line switch to gypress these values. By default, if a measurement group has one measurement
that is greater than zero, all measments for the groupaincluded in the oput file. A command-line

switch can override this feature and only non-zelaeswithin each measurement group are output. If
rounding or truncation causes an output measanmtmalue to be zero, the ACC task treats the
measurement as a zero and suppretséthat feature is active.
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Configured vs. Dynamic Trunk Group Output

Dynamic measurement groups are output only if they contain at least one non-zero measurement si
midnight or have an alarm asserted. This is known as dynamic output. In BAMS, an MML option is
available to output all configured measurement groups only, regardless of measurement values
(configured mode), to output dynamic measurement groups only (dynamic mode), or to output both
configured and dynamic measurement groups. (Foernrdormation, see the dynamicaccumes field in
the“Updating the Node ParameteTable” section on padel1l) This is a dynamiparameter that is
reread at the start of each measugatrinterval. The trunk groups aatso dynamic and are reloaded at
the start of each measurement interval. If BAMS issattfor configured mode (dynamic mode or both)
any activity detected on a nonconfigured trunk causes the trunk group to be added dynamically (as if
dynamic mode) and measurements are output.

If a trunk group is removed from the configurati@tmo longer generates output if it has no counts
accumulated for the day. The trunk group continues to be output if any counts for the day have
accumulated. Likewise, if a trunk group is not configured and counts accumulate for that unconfigure
trunk group (dynamic addition), the measurementgHat trunk group are output for the remainder of
the day.

The only distinction between a configured trunk with counts removed and a dynamic trunk with count
is that at the end of the day, the dynamic trunk it pending alarms clearédhere are any. If a
dynamically added trunk has an alarm pending at the end of the day, it continues to be reported into
next day and the alarm clears only when threghold is crossed in the reverse direction.

Changing the overall mode to dynamic from configured causes any trunk groups with no counts
accumulated for the day and no alanm®be removed from the output list. All other trunks are changed
to dynamic. At midnight, all trunks are then treated as dynamic in the manner described above.

If the system is changed from dynamic to configured, all of the configured trunks are marked as
configured, and any other trunks being reported prior to the mode change remain dynamic. All
carrier-based measurements are dynamic. These cannot be preconfigured.

Rounding of Measurements

All measurements that are outputapercentage are rounded up or down to the nearest percent. This
causes any percentage measurement that is less than 0.5 to round down to zero. The displayed vall
zero, internally, but the ACC task maintains the detpoation of the percentage. Under this condition,
the ACC task considers the group to have at leasthon-zero measurement. If the system is configured
to suppress zero counts (with the NODEPARMS tag ID), the measurement is not displayed.

Truncation of Measurements

All measurements that are output as a duratiertramcated to seconds. The ACC task performs all
calculations to the millisecond. The truncation iplégd only to the output measurement value. Any
real-time duration that contains milliseconds is addetedourly and daily totals with the milliseconds
intact.
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Last Interval Update

Introduction

Due to the manner in which the VSC producemdBAMS must sometimes update the measurement
data that was output in the previous interval. The \M8€s not generate an event when a line is seized.
The first event produced is an answean abort. Because of thisigtpossible for a seizure to take place
in one interval, and the answer or abort to take@lin the next interval. When this happens, the ACC
task determines what pegs or setup durations shmukiedited to an inteav that has already been
processed. Then the ACC task applies the oreamsents to the previously closed interval.

Preliminaryvs.Final Measurements

The measurements for each interval are written twibe.first time the measurement file is written, the
values are as accurate as possible, given the datapd by the VSC to that point. This write takes
place as quickly as the system can process thefalidaing the detection of data that belongs to the
next interval. Because some events might not haga biggnaled by the VSC (seizure), the counts might
not be 100 percent accurate.

When the system detects data from the followingrirste the system again processes the measurements.
At this time, if events are present for calls that began in an interval prior to the current one, the prior
interval measurement data is updated. This is the last time that the ACC task writes to the previous
interval. Since during any interval, the ACC task wwithke the final write to the previous interval before
making the preliminary write to the current interval, the data in any output file is final when a
measurement file exists for a later interval.

Interval-Update Rules

BAMS follows these rules when performing last-interval updates:
« Only the interval prior to the current interval can be updated.

« If pegs are detected that applyao interval older than the prewis interval, those pegs are applied
to the previous interval. This ensures that the pegs are included in the hourly and daily totals. This
also ensures that the sum of the intervals equals the daily and hourly totals.

- If durations are detected that appd an interval older than the previous interval, those durations
are dropped. This prevents any interval from possibly exceeding 100 percent utilization. The
duration is not applied to the hourly or daily totals in order to ensure that the sum of the intervals
equals the hourly and daily totals.

- On startup, there is no previoirgerval; therefore, the current imtal is treated as the previous
interval.

» The previous interval is updated before the iprelary measurements avgitten for the current
interval.

»  When a previous interval ends an houg Hourly measurement file is also updated.
»  When a previous interval ends a day thaily measurement file is also updated.
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Nonprovisioned Trunk Group Measurements

Measurements data is written for calls in which thunk group is not provisioned in the Trunk Group
table on BAMS. However, the following special rules apply to nonprovisioned trunk group
measurements.

When BAMS encounters the nonprovisioned trunk group, pegs are written for that trunk group,
including 0 counts until midnight when the memory is cleared.

Any peg that requires the number of circuits to ahdte will be suppressed. The number of circuits
are only maintained for trunks defined in the Trunk Group table; therefore, BAMS has no knowledg
of the number of circuits when the trunk group is not provisioned.

Cisco recommends checking the /opt/CiscoBAMS/files/sOx/FMT _cdr.log in which nonprovisioned
trunk groups are reported. When you detect a mangioned trunk group, configure the trunk group

as soon as possible.

MGCP Dial and MGCP Scripting Handoff Measurements

In MGCP Dial and MGCP Script Handoff calls, tBgress trunk group (4015), Egress SigPath (4070) and
Egress BearChan (4072) fields are not populateds;Tspecial treatment is required for these calls. A
MGCP Dial or MGCP Scripting call is defined as a call where Egress Protocol (CDE Tag 4073 from 1010
1030 CDE) equals 9 or 10.

When processing MGCP Diahd MGCP Script calls, BAMS does not peg the following Egress
measurements:

BAM:EGR CALL ATT

BAM:EGR CALL BLKD

BAM:EGR TERM NORM

BAM:EGR PCT TRK USE
BAM:EGR OFL BLKD

BAM:EGR TANDEM ATT

BAM:EGR TANDEM COMPLT
BAM:EGR CONV DURATION
BAM:EGR SETUP DURATION
BAM:EGR TEARDOWN DURATION
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APPENDIX l \

Troubleshooting Cisco BAMS

Revised: March 10, 2011, OL-11618-18

Introduction

Note

Note

This appendix provides a discussion of systtasks and messages generated by the 8ilotg and
Measurements Server (BAMS) and their us&@ubleshooting. These messages, which can be
categorized as alarms or everase generated by the different software tasks running on BAMS. This
appendix also providesformation on the file-naming conventions used for files collected or processed
by BAMS.

BAMS traps alarms and minor, major, and critieaents, and forwards them to the operations
management system (OMS).

BAMS writes alarms only to the alm history file. When an alarm @deared, its entry is deleted from
that file.

Alarms and minor, major, or critical event messagdse forwarded to a message queue and trapped are
defined with the Alarm Parameters table (ALM-PARMS tag ID), with the msgfwdlevel field (see the
“ALM-PARMS Tag ID” section on pag8-2 for details).

All task messages are written to the system loglggydile. We recommend that the operations support
personnel monitor the syslog file on a regular basis and note alarms and events that require
troubleshooting. The bootstrap fuion can facilitate this task.

The following alarms are cleared when the alaondition is removedCRD502, MGR801, MSC030,
MSCO031, MSC032, MSC040, MSC041, MSCO425C130, MSC131, MSC132, MSC140, MSC141,
MSC142, POL327, POL361, POL401, POL402, and POL115.
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Cisco Billing and Measurements Server User Guiggg



Appendix A Troubleshooting Cisco BAMS
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System Tasks

BAMS functions are governed by system taskableA-1 displays BAMS non-SNMP tasks, and
TableA-2 displays BAMS SNMP tasks. For informatiabout the messages produced by these system
tasks, see th&Generic Messages” section on paid 2.

Table A-1 BAMS Non-SNMP Tasks

Task Explanation

ACC The Accumulation task. This task accumngls numerical inforation on collected
usage records.

ALM The Alarm task. This task collects and distributes alarm and event information.

AUG (AGB) |The Augmentation task. This task uses lookup information to add value to the
collected usage records. Meseagelated to BAF output are written to the system log
with an Augmented BAF (AGB) task identifier.

ASC The ASCII conversion task. This task cents the Cisco Media Gateway Controller
(MGQC) call detail recordCDR) files to ASCII files.

BIN The BIN1110 output task. This task generates data in 1110 Binary format.

BTP The bamstrap task. This task converts alarm messages into traps.

COR The Correlation task. This task correlatesords received from each Cisco MGC in a
redundant pair configuration and produces a single-record format.

CRD The Check Remote Down task. This task monitors communications between the two
BAMS units and checks the statofthe remote data collector.

CTB The CDR to Bellcore AMA Format (BAF) coavsion task. This &k generates CDRs
in BAF format.

DRX The Message Receive task. This task edusy one BAMS unit to receive messages
from another BAMS unit.

DTX The Message Transmit task. This task transmits communications from one data
collector to the next.

EXT The Extendable ASCII task. This task geates data in extendable ASCII format.

FMT The Formatting task. This task controls the initial formatting of data collected from
the Cisco MGCs.

MGR The Manager task. This task manages and spawns all other BAMS tasks.

MML (mml) |The Man-Machine Language (MML) task. ifhask displays the MML interface.

MSC The Mass Storage Control task. This tasknages the user-defined attributes
governing the maintenance and removal of files from BAMS.

NIC The NICS output task. This task generates data in NICS format.

NNL The Node Name Link task. This tasknchronizes MML commands to the remote
BAMS unit.

POL The Redundant Unit Polling task. This tasitlects data from (redundant) Cisco MGC
units.

Jl_ Cisco Billing and Measurements Server User Guide
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Table A-1 BAMS Non-SNMP Tasks (continued)
Task Explanation
RCV The Control File Receive task. This task is used by the BAMS unit to receive a control

file. This task is executed by the POL task and is not a full-time running task.

SXF The Send File Transfer task. This task sends a control file to a remote BAMS unit. This
task is executed by the POL task and is not a full-time running task.

Table A-2 BAMS SNMP Tasks

Task Explanation

bamsP3MIBagt Sends out BAMS alarm messages as SNMP traps.
mscP3MIBagt Returns parameter values of the MSC Thresholds table.

mscparmP3MIBagt Returns parameter values of the MSC Parameters table.

nodeparmP3MIBagt |Returns parameter values of the N&brameters table. This task also
returns node name and poll status information for each node.

pollP3MIBagt Returns parameter values of the Poll table.

Procedure to Recover from Active/Active Polling State

The normal state of the redundant BAMS is active/standby, where one unit is actively polling the Cisc
MGC and the other unit is in a standby mode. Under certain error conditions, the BAMS unit can ent

an active/active polling state. The following proaesl explains how to recover from the undesired
active/active polling state.

The polling software was dagned so the worst-case scenario widug a standby/standby state, because
in this state neither BAMS unit is polling and data is accumulating on the VSC. In safeguarding the
system so a standby/standby state would notroceutain race conditions (where a possible
standby/standby state might occur) have been taken care of by defaulting to an active/active polling st:
There are few cases in which this would happen, biatuditng to an active/active polling state is a safe
method of avoiding any critical problems.

The active/active polling statis not a critical state because in this mode, the BAMS unit that has the
correct sequence numbers can continue polling, and the other BAMS unit, although in an active stat
cannot poll the files that the first BAMS has already polled. Also, the processing would not be

interrupted because the BAMS unit titain poll forwards the data the other BAMS unit for redundant
processing.

To reset the system to a normal active/standby state, you must update the system that is not polling
has the incorrect sequence nunshéspdating can be accomplished by executing a rotation (sw-ovr)
from active to standby on the BAMS unit that hasdberect sequence numbersaths, the unit that is
actually polling files. The rotation from active to standby causes this BAMS unit to go to standby, anc
the other BAMS unit that was active but was not able to poll is updated with the correct polling sequen
numbers. Once the sw-ovr isemuted, the active unit can poll the VSC successfully, and a normal
active/standby state results.

| oL-11618-18
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File-Naming Conventions

For consistency, the application requires thatdata sources follow certaffile-naming conventions.
The convention is to use a unique prefix per filmfat, followed by a time stamp that indicates when
the file was created or generated ondhéa source, and a file sequence number.

Input and Output File-Naming Conventions

The following file-naming conventions are used for BAMS input and output files.

ASCII BAF Output

BAF Output

The file-naming convention for data collected from the Cisco MGC and converted into ASCII BAF
record format is as follows:

baf_<raw file preix>_YYYYMMDIHHMMSS_SeqgNosv
TableA-3 explains each element of the filena. Note the use of the underscore.

Table A-3 ASCII BAF Filename Elements
Element Description
baf Represents the fixed prefix for ASCIlI BAF output files

raw file prefix

Represents the raw filenameefix; for example, cdr_

YYYY

Represents the year; for example, 2004

MM Represents the mdmtfor example, 05

DD Represents the day; for example, 15

HH Represents the hour; for example, 19

MM Represents the minute; for example, 46

SS Represents the second; for example, 23

SeqNo Represents the sequence number; for example, _000051
.CSV Represents the suffix

The file-naming convention for BAF billing record files is as follows:
baf_<raw file preix>_YYYYMMDMHHMMSS_SegNbin
TableA-4 explains each element of the filena. Note the use of the underscore.

Table A-4 BAF Billing Record Filename Elements
Element Description
baf Represents the fixed prefix for BAF output files

raw file prefix

Represents the raw filenameefix; for example, cdr_

YYYY

Represents the year; for example, 2004
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Table A-4 BAF Billing Record F ilename Elements (continued)

Element Description

MM Represents the mdmtfor example, 05

DD Represents the day; for example, 15

HH Represents the hour; for example, 19

MM Represents the minute; for example, 46

SS Represents the second; for example, 23

SeqNo Represents the sequence number; for example, _000051
.bin Represents the suffix

Investigating BAMS CDR Output Records

To investigate BAMS billing output records, start by retrieving the archived PGW CDR records, whicl
are located in the node TLV directory. The TLV dil@mgtcontains most of the information that populates
the BAMS output. It is important to notice that the sequence number of the file in the TLV directory ma
not directly correspond to the sequence number of the BAMS output file. Furthermore, the sequence
individual records recorded in the BAMS file maytthe identical to the seqnee of records recorded

in the TLV file.

BIN1110 Output

The file-naming convention for data collected from the Cisco MGC and converted into 1110 Binary
record format is as follows:
cdr_YYYYMMDDHHMMSS_SeqiN

TableA-5 explains each element of the filena. Note the use of the underscore.

Table A-5 BIN1110 Filename Elements

Element Description

cdr_ Represents the prefix of the files generated by the
CiscoMGC.

YYYY Represents the year; for example, 2004

MM Represents the mdmtfor example, 05

DD Represents the day; for example, 15

HH Represents the hour; for example, 19

MM Represents the minute; for example, 46

SS Represents the second; for example, 23

SeqNo Represents the sequence number; for example, _000051

.BIN Represents the suffix (specified in the BIN1110 table)

Cisco Billing and Measurements Server User Gui
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Extendable ASCII Output
The file-naming convention for datallected from the Cisco MGC dreonverted into extendable ASCII
record format is as follows:
extasc_<raw file prék>_YYYYMMDMHHMMSS_SeqNosv
TableA-6 explains each element of the filena. Note the use of the underscore.

Table A-6 Extendable ASCII Filename Elements

Element Description

extasc Represents the fixed prefix for EXTASCII output files
raw file prefix Represents the raw filenarpeefix; for example, cdr_
YYYY Represents the year; for example, 2004

MM Represents the mdmtfor example, 05

DD Represents the day; for example, 15

HH Represents the hour; for example, 19

MM Represents the minute; for example, 46

SS Represents the second; for example, 23

SeqNo Represents the sequence number; for example, _000051
.CSV Represents the suffix

Input CDR Files

The file-naming convention for data collected from the Cisco MGC is as follows:
prefix_YYYYMMDDHHMMSS_SeqNmn

TableA-7 explains each element of the filena. Note the use of the underscore.

Note  After the file is polled from the Cisco MGC, FMThé first BAMS processing task) renames it according
to the GMT timestamp inside the file (CDB tag 40Qtuf file header record). For this reason there may
be a slight discrepancy between the original timegt in the filename and the timestamp in the BAMS
filename. All BAMS tasks that process the fééer this point use the GMT-based filename.

Table A-7 CDR Filename Elements

Element Description

prefix Represents the filenanpeefix; for example, cdr_
YYYY Represents the year; for example, 2004

MM Represents the mdmtfor example, 05

DD Represents the day; for example, 15

HH Represents the hour; for example, 19

MM Represents the minute; for example, 46

SS Represents the second; for example, 23
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Table A-7 CDR Filename Elements (continued)

Element Description

SeqNo Represents the sequence number; for example, _000051
.bin Represents the suffix

MGC End of Call 1110 ASCII Output

The file-naming convention for data collected from the Cisco MGC and converted into ASCII 1110
record format is as follows:

prefix_YYYYMMDDHHMMSS_SeqgNsv
TableA-8 explains each element of the filena. Note the use of the underscore.

Table A-8 ASCII 1110 Filename Elements

Element Description

prefix Represents the filenanpeefix; for example, cdr_
YYYY Represents the year; for example, 2004

MM Represents the mdmtfor example, 05

DD Represents the day; for example, 15

HH Represents the hour; for example, 19

MM Represents the minute; for example, 46

SS Represents the second; for example, 23
SeqNo Represents the sequence number; for example, _000051
.CSV Represents the suffix

NICS Output
The file-naming convention for data collected frtéme Cisco MGC and converted into NICS record
format is as follows:
CDR.<switch_name>.<SeqNo>.YYYYMMDDHHMMSS
TableA-9 explains each element of the filena. Note the use of the underscore.
Table A-9 NICS Filename Elements
Element Description
CDR. Represents the fixed prefix for NICS output files
switch_name Represents the switch name. It is taken from TAG6000 of
the data produced by the ®G(that is, it denotes the
configured switch name for the PGW)
SeqNo Represents the sequence number; for example, 1234
YYYY Represents the year; for example, 2004
MM Represents the mdmtfor example, 05
DD Represents the day; for example, 15
Cisco Billing and Measurements Server User Gui
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PO1 Output

Task Log Files

Table A-9 NICS Filename Elements (continued)

Element Description

HH Represents the hour; for example, 19
MM Represents the minute; for example, 46
SS Represents the second; for example, 23

The file-naming convention for data collected from the Cisco MGC and converted into the PO1 record

format is as follows:
p0l <raw file preix> YYYYMMDMHHMMSS SeqNbin
TableA-10 explains each element of the fieeme. Note the use of the underscore.

Table A-10 P01 Filename Elements
Element Description
p01 Represents the fixed prefix for PO1 output files

raw file prefix

Represents the raw filenarpeefix; for example, cdr_

YYYY

Represents the year; for example, 2004

MM Represents the mdmtfor example, 05

DD Represents the day; for example, 15

HH Represents the hour; for example, 19

MM Represents the minute; for example, 46

SS Represents the second; for example, 23

SeqNo Represents the sequence number; for example, _000051
.bin Represents the suffix

Log files are used to save debug or status infoondtr a particular task. These files are saved to the
/opt/CiscoBAMS/files/s01-s08 individual noderedtories. Here is the filename format:

task-identifiedog
TableA-11 explains each element of the fieeme. Note the use of the underscore.

Table A-11 Task Log Filename Elements

Element

Description

task_identifier

Tag to identify the task to which thisddile refers; for example, the FMT task.
Sometimes followed by a qualifier; for example, _cdr.

log

Fixed suffix to indicate that the file is a log file.
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Task Configuration Files

Task configuration files pass all the necessary conuiimne switches that are needed by the MGR task
to properly execute a pticular task. These files are stored in the /opt/CiscoBAMS/files/s01-s08
individual node directories. Here is the filename format:

task_identifier{task_instancekfg
TableA-12 explains each element of the fieeme. Note the use of the underscore.

Table A-12 Task Configuration Filename Elements

Element Description

task_identifier |Tag to identify the task to which this configuration file refers.

task_instance |Optional instance sequence. For examiflthere are two instances of the COR
task running, the filenames might be named cor0_cfg and corl_cfg.

_cfg Fixed suffix to indicate that the file is a task configuration file.

Task Parameter Files

Task parameter files contain parameter definitiomsafparticular task. These files are stored in the
/opt/CiscoBAMS/files directory. These files areA$CIl format. The filenames used are shown in
TableA-13. Here is the filename format:

task_identifieftask_instancecfg

Table A-13 Task Parameter Filename Elements

Element Description

task_identifier |Tag to identify the task to which this configuration file refers.

task_instance |Optional instance sequence. For examiflthere are two instances of the COR
task running, the filenames might be named cor0.cfg and corl.cfg.

.cfg Fixed suffix to indicate that the file is a task configuration file.

System Log File (syslog)

BAMS stores system activity in the system log file (syslog) in the format explainEablaA-14.
Located in the /CiscoBAMS/files directory, the syslog is composed of individual log entries that follow
this format exampleMM/DD/YY hh:mm:ss severity message ID: +message text

Table A-14 Syslog Format

Iltem Description

MM/DD/YY The date that BAMS wrote the entry to the file.
hh:mm:ss The time that BAMS wrote the entry to the file.
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Table A-14 Syslog Format (continued)
Item Description
severity If indicated, represents the jrartance level of the message:

*C indicates a critical event or alarm.

** indicates a major event or alarm.

* indicates a minor event or alarm.

*R indicates a resolved event or alarm.

W indicates a warning event.

M indicates a manual problem (operator intervention required).
Two blank spaces indicatn informational event.

DB indicates a debug event.

message ID A three-character task name thahgeated the message, followed by a
three-digit code tht identifies the particular message.

message text The brief message or description of the alarm or event. If a plus sign (+) is
included it indicates that the line @scontinuation of the previous line.

Log File History
The syslog file holds a user-specifiedmer of messages. When the syslod dilmaximum file size is
reached, BAMS changes the name of the syslog file to oldlog and creates a new syslog file.

While only one syslog file can exist at a time, BAM&n retain multiple oldlog files. BAMS creates
additional oldlog files in the same manner that it creayes$og files. If an oldlog file exists when it is
time to create a syslog, BAMS renames the oldlog file to oldloga. If more than two oldlog files exist,
BAMS uses the letters b, ¢, d, and so on to identiéoldest oldlog file. (For example, oldlogd is older
than oldlogc.)

Message Description

The following categories of informaticare provided for each system message:
« Message ID

o Text

* Arguments

« Description

« Action

Message 1D

The message ID is a six-character label (three characters followed by three digits) that uniquely
identifies each message. The first three charactersatagk ID, which identifies the task that generated
the message (for example, MGR denotes the Mantagk and MSC denotes the Mass Storage Control
task). The three digits represent the nagesnumber (for example, 013 or 123).
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Note

Text

Arguments

Description

Action

Alarm Task Messages ll

In the task message section below, minor, majdtical, and warning alarms are preceded by a one- or
two-character signifier (* = minor, ** = major, *C = critical, and W = Warning) before the message ID.
In some cases, such as for MSC alarms, a messagéde generated as minor, major, or critical,
depending on the system stateslrich cases, the range of levislsepresented between parentheses:

(*, **, *C). While informational messages are precddsy two blank spaces in the syslog, they are not
preceded by any characters in the task message section.

The text is the verbal part of the message agjiiears on your screen or in the system log file.

Arguments are variable parts of the message (messggeents) and are enclosed in angle brackets
(< >). Explanations of arguments are provided.

The message description explains ¢vent(s) that generated the message.

The action describes what you should do as a resthieodvent described in the message. In some cases
(for example, informational messages), no actioghbe required. Actions for error messages (manual,
warning, minor, major, and critical) might include steps that should be followed so that you can identif
and correct problems. Error actions can also idestiow BAMS responds to the specified error
condition.

Alarm Task Messages

The Alarm (ALM) task handles all alarm and eventsseges that are written to the system log. This
includes clearable alarms that are based on useredefimesholds and are wgh to an alarm history
file.

ALM100 ALM Version <version> has started.
The <version> argument represents the task @rrdihis message indicates that the ALM task has
started. This is an informational message. No action is necessary.

* ALM102 <routine> failed on error <UNIX error number>

The <routine> argument represents the routimaearhe <UNIX error number> argument represents
the UNIX error set by the systemnfction. This message indicates thagystem failure occurred. Check
the UNIX error number for aexplanation of this error.

** ALM103 <string>() failed on error <number>

The <number> represents the UNIX error numbdis message indicates that the ALM task
encountered a serious error condition. This is a majent. Examine the error number and contact the
Cisco Technical Assistance Center.
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ALM104 get_gid (<name>) returned <error> (errno <UNIX error number>)

The <name> argument represents the queue ID XQIBe <error> argument represents the returned
error. The <UNIX error number> argient represents the UNIX error set by the system function. This
message indicates that BAMS could not get thB @bm the acecqid file. Verify that the $FILES
environment variable is located fhe acecqid file. Make sure thidte read permissions are correct.

* ALM105 msgget <function> failed (errno <UNIX error number>)

The <function> argument represents the function@arhe <UNIX error number> argument represents
the UNIX error set by the systemriction. This message indicatesthihe ALM task experienced an
error. Check the UNIX error number for an explanation of this error.

* ALM106 Can not load <name>
The <name> argument represents the parametee ndhis message indicates that the ALM task
experienced an error.

* ALM108 Cannot access <string> (errno <UNIX error number>)

The <UNIX error number> argument represents the UdHXr set by the system function. This message
indicates that the ALM task experienced an er@reck the UNIX error numbdor an explanation of
this error.

* ALM109 Alarm table is full

The number of alarms set in the BAMS systemdxaseded the maximum limit for the system. Use the
MML commandrtrv-alms to view the set alarms. If the maximum limit is reached, it is likely that the
alarm ACC227 is being set. Review and modifg theasurement alarm threéth definitions in the
TCA-TBL table so that the number of measuremeatras being triggered is lowered. You can raise the
threshold at which aalarm is generated.

ALM120 Alarm parameters have been updated
This message indicates that alarm parameters haredpgated. This is an informational message. No
action is necessary.

Generic Messages

The MGR task controls BAMS operations and useatvit called generic messaging. This means that
message numbers can be used by more thasafheare task (ACCO0BTP001, and MGRO0O1, for
example). The text of the message is always the same, although the arguments, if any, might be different
The system messages are numbered from 000 through 399 (not all numbers are used).

Note  All system messages start with aeland time stamp (not shown belo The standard three-character
task identifier is denoted by XXX in the generic messages that follow.

XXX000 <task> Version <number> has started, pid <ID>.
The <task> argument represents thsk mnemonic, <version> represents the task version number, and
<ID> represents the UNIX process ID. Thekdogs this message when it is started.

XXX001 <task> Initialization complete.
The <task> argument represents the task mnemohie task logs this message when initialization is
complete.

XXX002 Task completed, pid <process id>
The <process id> argument represents the UNIX m®ode. The task has completed its job successfully.

(*,**, or *C) XXX003 Exiting with error code <error code>, pid <process id>

The <error code> argument represents the errde cand <process id> repeggs the UNIX procestD.

The task is ending due to an error. Refer to a previous message from the same task in the syslog to ge
more detailed information.
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(*,**,or *C) XXX004 Terminating on signal <signal code>, pid <process id>

The <signal code> argument represents the sigyde, and <process id> resents the UNIX process

ID. The task is ending abnormally due to the receipt of an unexpected signal. Refer to a previous mess
by the same task in the syslog to get more detailed information.

XXX005 Sending <message> to <task or task component>
The<message> argument representsitii@rmation or message sent, antdsk> represents the task or
task component recipient. The task sent informatioa message to another task or task component.

XXX006 Waiting for <message> message
The<message> argument represents the message beitegl ficr. The task is attempting to receive
some information from another task or task component.

XXX007 Received <item>
The <item> argument represents the item or messampived. The task has received some information
from another task or task component.

XXX008 Processing <item to process>
The <item to process> argument repents the item to pcess, such as filename or message type name.
The task is proessing an item.

XXX009 Successfully processed <processed item>
The <processed item> argument rgents the processed item. Thekthas successfully processed the
indicated item.

XXX010 System state is <system state>

The <system state> argument rems the system state (for exampRunning, Booting, Active, or
Standby). For a redundant system, this message ikgéspby the task, if its actions are dependent on
the system state.

XXX011 SIG setting signal <signal number> handler to <signal handler name>

The <signal number> argument reprats the signal number, and <signal handler name> represents the
signal handler name. The task is setting the handler for the given signal.

XXX012 SHM Creating shared memory key= <shared memory key> size= <size of shared memory

requested>

The <shared memory key> argument represents the shared memory key, and <size of shared memc
requested> represents the size of shared merequested. The task allocates shared memory as a
mechanism for interprocess communication.

XXX013 SHM Attaching to shared memory key= <shared memory key> size= <size of shared

memory>

The <shared memory key> argument represents the shared memory key, and <size of shared memc
represents the size of shared memory. The task attaches to a region in shared memory.

XXX014 MSGQ Creating message queue key= <message queue key>
The <message queue key> argunrepiresents the message queue key. The task allocates a message
gueue as a mechanism faterprocess communication.

XXX015 SEMA Creating semaphore key= <semaphore key>
The <semaphore key> argument represents the semeagéy. The task allocates a semaphore as a
mechanism for interprocess communication.

XXX016 DIR Changing to <directory name>
The <directory name> argument repents the directory name. Thekas setting its current work
directory.

XXX017 Renaming <original filename> to <new filename>
The <original filename> argument represents theioaigilename, and <new filename> represents the
new filename. The task renames (or move) a file, typically to mark it as processed.

XXX018 Connecting to <remote host address or name> / <port number or service name>
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The <remote host address or nama@gument represents the remote host address or name, and <port
number or service hame> represents the port numbgervice name. The task attempts to connect to
the remote host (or server). If theesk uses a TCP/IP socket and sleeond argument is supplied as a
service hame, the service must be registered in thkséevices file. In addition, when the host name is
used instead of an I&ddress, the host name must bgigtered in the /etc/hosts file.

XXX019 Connected to <remote host address or name> / <port number or service name>

The <remote host address or namagument represents the remote host address or name, and <port
number or service name> represents the port number or service name. The task has successfully
connected to the named host. At this point, application-layer communication can continue.

XXX020 Disconnecting from <remote host address or name> / <port number or service name>

The <remote host address or nama@gument represents the remote host address or name, and <port
number or service hame> represents the port nuortservice name. The tasloses the connection to
the remote server. To find out why the task is diseating, check previous messages in the syslog file.

XXX100 Timed out waiting for <description>.

The <description> argument represethts description of what the task was waiting for. The task logs a
message when the attempt to receive some irdbam from another task or task component has
exceeded a certain time threshold.

(*, **, or *C) XXX101 Invalid command-line option, <unsupported character>.

The <unsupported character> argument represeatsrtbupported character command-line switch. The
task was passed an unknown or unsupported command-line argument. The configuration file for the task
contains an invalid option. To check alladfable options, invoke the task using theoption, and check

the contents of the configuration file.

(*, **, or C) XXX102 Unrecoverable failure.

The task cannot recover from an err@nalyze previous or following entries in the syslog file. These
messages provide more information about the possible cause of the failure. Contact the Cisco Technical
Assistance Center.

(*, **, *C) XXX103 SIG errno <error number> setting handler for signal <signal number>

The <error number> argument represents the UNIX error number, and <signal humber> represents the
sighal number. The tadhiled to set the handler for the given signal. Contact the Cisco Technical
Assistance Center if necessary.

(*, **, *C) XXX104 SYS errno <error number> on system() for <argument>

The <error number> argument represents the Udlr number, and <argument> represents the
description of the argument passed to the systeall) The task detected an error when passing a
command to the UNIX shell. The shell might lneable to find and execute the specified command.
Check if the command or script passed to the system call is valid. If it is a script, verify that the execute
permissions are set. Another possible reason fos@gycall to fail is an excessive number of UNIX
processes already executing. To gehis is the case, issue tips -eaf | pgcommand.

(*, **, *C)XXX105 SYS errno <error number> on fork() for <description>

The <error number> argument represents the UNIX error number, and <description> indicates why the
process is cloning itself. The task failed to clone itself. This might happen if the maximum number of
processes in the system Heeen reached. To see if this is the case, issupstheaf | pgcommand.

(*, **, *C)XXX106 ENV variable <name> undefined

The <name> argument represents the nameeoiitidefined environment variable. A variable is
undefined in the run-time environment of the task. Check the sym_defs file if there is no entry for the
given environment variable. If there is antry, see if the variable is exported.

(*, **, *C)XXX107 ENV variable <name> is undefined, using default value <default string>

The <name> argument represents the name ofrttlefined environment variable, and <default string>
represents the default string to be used. A varisbledefined in the run-time environment of the task.
The task is using a default string value.
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(*, **, *C)XXX108 ENV variable <name> is undefined, using default value <default string>

The <name> argument represents the name ofritlefined environment variable, and <default string>
represents the default string to be used. A varisbledefined in the run-time environment of the task.
The task is using a default numeric value.

(*, **, *C)XXX109 SHM errno <error number> code <return code> getting key for <name>

The <error number> argument represents the return code of the function that provides the mapping
between shared memory names and the shared méwmysy<return code> represents the UNIX error
number, and <name> represents the shared memory name.

The task cannot get the sharedmoey key value for the given sharegemory name. Either the acecmid
file is not in the files directory or the named shameeimory is not defined in the acecmid file. Contact
the Cisco Technical Assistancer@er to update this file.

(*, **, *C)XXX110 SHM errno <error number> creating key=$ <memory key>

The <error number> argument represents the Udldr number, and <memory key> represents the
shared memory key. The task failed to create the shared memory with the given key. A shared mem
with the same key might already exist.

(*, **, *C)XXX111 SHM errno <error number> attaching to key=$ <memory key>

The <error number> argument represents the Udlér number, and <memory key> represents the
shared memory key. The task faileo attach to the sined memory with thgiven key. The shared
memory with the given key might not yet have been created or might have been removed.

(*, **, *C)XXX112 SHM chunk not defined for <memory chunk>

The <memory chunk> argument represents the nafniige memory chunkhat caused the lookup

failure. The task failed to look up a memory chunk in the shared memory region. Check the configuratic
file in the files directory.

(*, **, *C)XXX113 SHM chunk is <assigned memory> bytes for <expected memory> Expecting
<chunk size>

The <assigned memory> argument represents threamechunk size, <expected memory> represents
the expected memory chunk size, and <chunk sizpresents the memory chunk size in bytes. The
expected memory chunk size of fask does not match the allocattunk. Check the configuration
file in the files directory.

(*, **, *C)XXX114 MSGQ errno <error number> code <return code> getting key for queue name

The <error number> argument repeass the UNIX error number, <ten code> represents the return
code of the function that provides the mappiegween the message queue names and message queue
keys, and <queue name> reBts the message queue name.

The task cannot get the message queue key valubd@iven message queue name. Either the acecqid
file is not in the files directory or the nametessage queue is not defined in the acecqid file.

(*, **, *C)XXX115 MSGQ errno <error number> creating key=$ <queue key>

The <error number> argument represents the UNIX error number, and <queue key> represents the
message queue key. The task cannot create a megsage with the given key. A message queue with
the same key might already exist. Look in /CBAMS/files/acecqid for dulcate key definitions.
Contact the Cisco Technical Assistance Cent@otoect the configuration if duplicates are found.

(*, **, *C)XXX116 MSGQ errno <error number> code <return code> on sendlocal() key=$ <queue

key>

The <error number> argument repeats the UNIX error number, <tgh code> represents the return
code of sendlocal(), and <queue key> represents the message queue key.

The task failed to send a message to a taskerame machine. The message queue with the given key
might have been removed, or the system-imposed maximum number of pending messages might ha
been reached. From the UNIX prompt, issue the comriposd-qoh Check if the queue with the given
key still exists and if the total QNUM is less than 40.
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(*, **, *C)XXX117 MSGQ errno <error number> code <return code> on sendremote() key=$<queue

key>

The <error number> argument represents the UNtgrenumber, <return coderepresents the return
code of sendremote(), and <queue key> represents the message queue key.

The task failed to send a messagea task on a remote machine elihessage queue for the task dealing
with intermachine communication might have been removed, or the system-imposed maximum number
of pending messages might have been reddheom the UNIX prompt, issue the commaépds -qoh

Check if the queue with the given key still exists and if the total QNUM is less than 40.

(*, **, *C)XXX118 MSGQ errno <error number> code <error number> on recvmsg() key=$<queue

key>

The <error number> argument represents the UNtdrenumber, <return coderepresents the return
code of recvmsg(), and <queue key> represemtsrtbssage queue key. The task failed to receive a
message from a message queue with the given key. The message queue with the given key might have
been removed, or the task might have been interrupted.

(*, **, *C)XXX119 SEMA errno <error number> code <return code> getting key for <semaphore

name>

The <error number> argument represents the UNI&renumber, <return coderepresents the return
code of the function that provides the magpbetween semaphore nanssl semaphore keys, and
<semaphore name> represents the semaphore namtaskcannot get the semaphore key value for the
given semaphore name. Either the acecsid file is nibiefiles directory, or the named semaphore is not
defined in the acecsid file.

(*, **, *C)XXX120 SEMA errno <error number> creating key=$<semaphore key>

The <error number> argument regents the UNIX error numbemnd<semaphore key> represents the
semaphore key. The task cannot create the semapfitbréhe given key. A semaphore with the same
key might already exist.

(*, **, *C)XXX121 FILE errno <error number> opening <name> for <file open>

The <error number> argument represents the UNItErenumber, <name> represents the name of the
file, and <file open> represents the file open meadiffor example, create, read, or append). The task
failed to open the named file using the indicated file open operation.

(*, **, *C)XXX122 FILE errno <error number> reading <filename> size <total byte size>

The <error number> argument represents the UdlXr number, <filename> represents the filename

or item being read, and <total byte size> represents the total byte size available to read. The task failed
to read the requested number of bytes.

(*, **, *C)XXX123 FILE errno <error number> writing <filename> size <total byte size>

The <error number> argument represents the UdtXr number, <filename> represents the filename
or item being written, and <total byte size> represémtstotal byte size available to write. The task
failed to write the requested number of bytes. Check if the disk is full and if the file exists.

(*, **, *C)XXX124 FILE errno <error number> seeking <filename> offset <offset> whence

<flag>.

The <error number> argument represents the Udlér number, <filename> represents the name or
description of the input file, <offset> representsidguested offset, and <flag> represents the seek flag
(0, 1, or 2). The task failed to move the pointer on the named file.

(*, **, *C)XXX125 FILE fprintf() returned <return code>. Expecting <number>.
The <return code> argument represehgsreturn code of fprintf(), @<number> represents the number
of items requested. The task failed to write the requested number of items.

(*, **, *C)XXX126 FILE fscanf() returned <return code>. Expecting <number>
The <return code> argument represents the returnafddeanf(), and <numbemrepresents the number
of items requested. The task failed to read the requested number of items.
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(*, **, *C)XXX127 FILE errno <error number> linking <file> to <name>

The <error number> argument represehtsUNIX error number, <file> presents the file to link from,
and <name> represents the name of the new file Tihk.task failed to create a link to a file. This might
happen when the first file does not exist.

(*, **, *C)XXX128 FILE errno <error number> unlinking <unlink>.

The <error number> argument repretsethe UNIX error number, and <unlink> represents the name of
the file to unlink. The task failed to remove a filek. Check if the named file exists. If it does, check
the permissions in the file.

(*, **, *C)XXX129 FILE errno <error number> renaming <rename> to <new name>
The <error number> argument represents the Udlidr number, <name> represents the original
filename, and <new name> regents the new name. The task failed to rename a file.

(*, **, *C)XXX130 DIR errno <error number> changing to <directory>.

The <error number> argument represents the UBHX¢r number, and <dictory> represents the
directory name. The task failed to set its workingediory. Check if the directory exists and if the
execute permissions are set.

(*, **, *C)XXX131 DIR errno <error number> opening <directory>.

The <error number> argument represents the Udlr number, and <diéctory> represents the
directory name. The task failed@pen the named directory. Check if the directory exists and if the read
permissions are set.

(*, **, *C)XXX132 DIR errno <error number> reading <error number>

The <error number> argument represents the UNB&rerumber, and <directory name> represents the
directory name. The task failed to read an entrynfthe named directory. Check if the directory exists
and if the read permissions are set.

(*, **, *C)XXX133 SCKT errno <error number> creating <protocol> socket for <socket>

The <error number> argument repzats the UNIX error number, <protocol> represents the protocol
(TCP or UDP), and <socket> represents the usee$titket. The task failed tweate an end point for
communication (a socket). This can happfehe task has opened too many sockets.

(*, **, *C)XXX134 SCKT errno <error number> connecting to <address>/<port number>
The <error number> argument represents the UNtXrenumber, <address> regments the server name
or address, and <port number> represergssdrvice name or port number (as a string).

The task failed to initiate a connection to a sep@cess. This can be due to one of two things: the
server name does not have an entry in the /etc/fitster the service name is not in the /etc/services
file. If an IP address and a port number are ussteéad of names and the message still shows up, contact
the Cisco Technical Assistance Center.

(*, **, *C)XXX135 SCKT errno <error number> binding socket <socket>
The <error number> argument repzats the UNIX error number, artsocket> represents the socket
descriptor. The task failed tmk a name to a socket.

(*, **, *C)XXX136 SCKT errno <error number> listening on socket <socket>, glength=<queue
length>

The <error number> argument represents the Udldr number, <socket> represents the socket
descriptor, and <queue length> represents theastqd queue length. The task failed to listen for
connections on a socket.

(*, **, *C)XXX137 SCKT errno <error number> accepting from socket=<socket>
The <error number> argument repzass the UNIX error number, artocket> represents the socket
ID. The task failed to acceptconnection from a socket.

(*, **, *C)XXX138 SCKT errno <error number> reading <description> size <number>

The <error number> argument represents the Udlr number, <description> represents the
description of data to read, and <number> represaetaumber of bytes to read. The task encountered
an error while reading data from a socket.
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(*, **, *C)XXX139 SCKT errno <error number> writing <description> size <number>

The <error number> argument represents the Udlir number, <description> represents the
description of data to write, and <number> represtr@siumber of bytes to write. The task encountered
an error while writing data to a socket.

(*, **, *C)XXX140 FILE errno <error number> getting file stat for <name>
The <error number> argument represents the UNI&renumber, and <name> represents the name or
description of a file. The task failed to get file statistics. Check if the file exists.

(*, **, *C)XXX141 MSGQ errno <error number> code <return code> deleting key=$<queue key>

The <error number> argument represents the UNI&renumber, <return coderepresents the return
code of the routine for deleting the message quanug <queue key> represeiii® message queue key.
The task failed to delete the ssage queue with the given key. The message queue might have been
deleted manually or by another task.

(*, **, *C)XXX142 SHM errno <error number> code <return code> deleting key=$<queue key>

The <error number> argument represents the UNtgrenumber, <return coderepresents the return

code of the routine to delete the shared menanry, <queue key> represents the message queue key.
The task failed to delete the shared memory with the given key. The shared memory might have been
deleted manually or by another task.

(*, **, *C)XXX143 SHM errno <error number> attaching to <name> shared memory

The <error number> argument represents the UNIXrewde, and <name> represents the task name of
shared memory owner. This alarm message appear# timéytask does not explicitly acquire the shared
memory ID through get_mid().

The task failed to attacto the shared memory owned by the given task. The shared memory might not
have been created, or it might haween deleted by the owning pess. Check if the shared memory
owner is executing by issuing the UNIX commawd-eaf | grep<task>, where <task> is the owner of

the shared memory.

(*, **, *C)XXX200 Timed out waiting for <task>

The <task> argument represents the descriptiomhatt the task was waiting for. The task logs the
message when the attempt to receive some irdtiom from another task or task component has
exceeded a certain time threshold.

(*, **, *C)XXX201 Invalid command-line option, <switch>

The <switch> argument represents the unsupportahcter command-line switcfihe task was passed

an unknown or unsupported command-line argument. The configuration file for the task contains an
invalid option. To check all available options, invoke the task usinghtbgtion and check the contents

of the configuration file.

(*, **, *C)XXX202 Unrecoverable failure
The task cannot recover from an error. Previous or following entries in the log file provide more
information on the possible cause of the failure.

(*, **, *C)XXX203 SIG errno <error number> setting handler for signal <signal>

The <error number> argument represents the UNI&renumber, and <signal> represents the signal
number. The task failed to set the handler forgiven signal. Contact the Cisco Technical Assistance
Center if necessary.

(*, **, *C)XXX204 SYS errno <error number> on system() for <argument>
The <error number> argument represents the Udlidr number, and <argument> represents the
description of the argumephssed to the system() call.

The task detected an error when passing a command to the UNIX shell. The shell may be unable to find
and execute the specified command. Check if the cardroa script passed to the system call is valid.

If it is a script, verify that the execute permissions are set. A system() call might also fail if an excessive
number of UNIX processes are already execufifmgsee if this is the case, issue the command

ps -eaf | pg
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(*, **, *C)XXX205 SYS errno <error number> on fork() for <description>

The <error number> argument represents the Udtlér number, and <desption> represents the
description of why the process is cloning itself. The task failed to clone itself. This might happen whe
the maximum number of processes in the system hasrbaehed. To see if this is the case, issue the
commandps -eaf | pg

(*, **, *C)XXX206 ENV variable <name> undefined

The <name> argument represents the name of the undefined environment variable. A variable is
undefined in the run-time environment of the task. Chtheksym_defs file to verify there is an entry for
the given environment variable. If there isettry, verify that the variable is exported.

(*, **, *C)XXX207 ENV variable <name> is undefined, using default value <default string>

The <name> argument represents the name ofritlefined environment variable, and <default string>
represents the default string to be used. A varisbledefined in the run-time environment of the task.
The task uses a default string value.

(*, **, *C)XXX208 ENV variable <variable> is undefined, using default value <default

string>

The <variable> argument represents the nameéetindefined environment variable, and <default
string> represents the default string to be used. A variable is undefined in the run-time environment
the task. The task is using a default numeric value.

(*, **, *C)XXX209 SHM errno <error number> code <return code> getting key for <memory

name>

The <error number> represents the UNIX error numbegturn code> represerttse return code of the
function that provides the mapping between shamedhory names and shared memory keys, and
<memory name> represeritee shared memory name.

The task cannot get the sharedmoey key value for the given sharegemory name. Either the acecmid
file is not in the files directory or the named shameeimory is not defined in the acecmid file. Contact
the Cisco Technical Assistance Center if necessary.

(*, **, *C)XXX210 SHM errno <error number> creating key=$<memory key>

The <error number> argument represents the Udldér number, and <memory key> represents the
shared memory key. The task failed to create the shared memory with the given key. A shared mem
with the same key might already exist.

(*, **, *C)XXX211 SHM errno <error number> attaching to key=$<memory key>

The <error number> argument represents the Udlér number, and <memory key> represents the
shared memory key. The task faileo attach to the sined memory with thgiven key. The shared
memory with the given key might not yet have been created or it might have been removed.

(*, **, *C)XXX212 SHM chunk not defined for <lookup failure>

The <lookup failure> argument represents the nantkeofmemory chunk that caused the lookup failure.
The task failed to look up a memory chunk in tharsld memory region. Chethe configuration file in
the files directory.

(*, **, *C)XXX213 SHM chunk is <assigned> bytes for <name>. Expecting <size> bytes

The <assigned> argument represdhtsassigned memory chunk sizmame> represents the memory
chunk name, and <size> represents the expectetbnyechunk size. The expected memory chunk size
of the task does not match the allocated chunk. Check the configuration file in the files directory.
(*, **, *C)XXX214 MSGQ errno <error number> code <return code> getting key for <queue

name>

The <error number> argument repeass the UNIX error number, <ten code> represents the return
code of the function that provides the mappinteen message queue naraad message queue keys,
and <queue name> represetits message queue name.

The task cannot get the message queue key valubd@iven message queue name. Either the acecqid
file is not in the files directory or the nametessage queue is not defined in the acecqid file.
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(*, **, *C)XXX215 MSGQ errno <error number> creating key=$<queue key>

The <error number> argument represents the Udtér number, and <queue key> represents the
message queue key. The task cannot create a megsage with the given key. A message queue with
the same key might already exikbok in the acecqid file found ithe /CiscoBAMS/files directory for
duplicate key definitions. Contact the Cisco Techhissistance Center to cact the configuration if
you find duplicates.

(*, **, *C)XXX216 MSGQ errno <error number> code <return code> on sendlocal() key=$<queue

key>

The <error number> argument represents the UNI&renumber, <return coderepresents the return
code of sendlocal(), and <queue key> represents the message queue key.

The task failed to send a message to a task on e ©ait. The message queue with the given key might
have been removed, or the system-imposed maximum number of pending messages might have been
reached. From the UNIX prompt, issue the commigied -qoh Check if the queue with the given key

still exists and if the total QNUM is less than 40.

(*, **, *C)XXX217 MSGQ errno <error number> code <return code> on sendremote() key=$<queue

key>

The <error number> argument represents the UNIdrenumber, <return coderepresents the return
code of sendremote(), and <queue key> represents the message queue key.

The task failed to send a message to a task on aeami. The message quefioe the task dealing with
interunit communication might have been removed, or the system-imposed maximum number of
pending messages might have been reached. From the UNIX prompt, issue the cgmemeagub and
check that the queue with the given key still exists and that the total QNUM is less than 40.

(*, **, *C)XXX218 MSGQ errno <error number> code <return code> on recvmsg() key=$<queue

key>

The <error number> argument represents the UNI&renumber, <return coderepresents the return
code of recvmsg(), and <queue key> represemsrtbssage queue key. The task failed to receive a
message from a message queue with the given key. The message queue with the given key might have
been removed, or the task might have been interrupted.

(*, **, *C)XXX219 SEMA errno <error number> code <return code> getting key for <semaphore

name>

The <error number> argument represents the UNtgrenumber, <return coderepresents the return
code of the function that provides the magpbetween semaphore nanswl semaphore keys, and
<semaphore name> represents the semaphore name.

The task cannot get the semaphorg kaue for the given semaphore narié&her the acecsid file is not
in the files directory, or the named semaphore is not defined in the acecsid file.

(*, **, *C)XXX220 SEMA errno <error number> creating key=$<semaphore>

The <error number> argument represents the Udlér number, and <semaphore> represents the
semaphore key. The task cannot create the semapfitbréhe given key. A semaphore with the same
key might already exist.

(*, **, *C)XXX221 FILE errno <error number> opening <name> for <file>

The <error number> argument represents the UNtgreaumber, <name> represents the name of the
file, and <file> represents the file open modifierr(éxample, create, read, or append). The task failed
to open the named file using the indicated file open operation.

(*, **, *C)XXX222 FILE errno <error number> reading <filename> size <byte size>

The <error number> argument represents the Udtidér number, <filename> represents the filename
or item being read, and <byte size> represents thehypta size to read. Thmsk failed to read the
requested number of bytes.

(*, **, *C)XXX223 FILE errno <error number> writing <byte size> size <filename>

The <error number> argument represents the UNIXraruonber, <byte size> represents the total byte
size to write, and <filename> represents the filenamigem being written. The task failed to write the
requested number of bytes. Check if the disk is full and if the file exists.
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(*, **, *C)XXX224 FILE errno <error number> seeking <filename> offset <offset> whence

<flag>

The <error number> argument represents the Udldér number, <filename> represents the name or
the description of the input file, <offset> represehtsrequested offset, and <flag> represents the seek
flag (0, 1, or 2). The task failed to move the pointer on the named file.

(*, **, *C)XXX225 FILE fprintf() returned <return code>. Expecting <number>
The <return code> argument represents the returnafdgeintf(), and <number»epresents the number
of items requested. The task failed to write the requested number of items.

(*, **, *C)XXX226 FILE fscanf() returned <return code>. Expecting <number>
The <return code> argument represents the returnafddeanf(), and <number> represents the number
of items requested. The task failed to read the requested number of items.

(*, **, *C)XXX227 FILE errno <error number> linking <file> to <new file>

The <error number> argument represehtsUNIX error number, <file> presents the file to link from,
and <new file> represents the name of the new filk. [The task failed to create a link to a file. This
might happen when the first file does not exist.

(*, **, *C)XXX228 FILE errno <error number> unlinking <name>

The <error number> argument repgats the UNIX error number, arthame> represents the name of
file to unlink. The task failed to remove a file linRheck if the named file exists. If it does, check the
permissions in the file.

(*, **, *C)XXX229 FILE errno <error number> renaming <name> to <new name>
The <error number> argument represents the Udliér number, <name> represents the original
filename, and <new name> regents the new name. The task failed to rename a file.

(*, **, *C)XXX230 DIR errno <error number> changing to <directory name>

The <error number> argument represents the UNI&rarumber, and <directory name> represents the
directory name. The task failed to set its workingediory. Check if the directory exists and if the
execute permissions are set.

(*, **, *C)XXX231 DIR errno <error number> opening <directory name>

The <error number> argument represents the UNB&rerumber, and <directory name> represents the
directory name. The task failed@pen the named directory. Check if the directory exists and if the read
permissions are set.

(*, **, *C)XXX232 DIR errno <error number> reading <directory name>

The <error number> argument represents the UNI&rarumber, and <directory name> represents the
directory name. The task failed to read an entrynfthe named directory. Check if the directory exists
and if the read permissions are set.

(*, **, *C)XXX233 SCKT errno <error number> creating <protocol> socket for <use>

The <error number> argument repegats the UNIX error number, <protocol> represents the protocol
(TCP or UDP), and <use> represents the use of tbleesoThe task failed toreate an end point for
communication (a socket). This can hapffehe task has opened too many sockets.

(*, **, *C)XXX234 SCKT errno <error number> connecting to <name>/<string>
The <error number> argument repeats the UNIX error number, <nam represents the server name
or address, and <string> represents the service name or port number (as a string).

The task failed to initiate a connection to a server process. Either the server name does not have an €
in the /etc/hosts file, or the service name is not@vétc/services file. If an IP address and a port number
are used instead of names and the message stilsaimveontact the Cisco Technical Assistance Center.

(*, **, *C)XXX235 SCKT errno <error number> binding socket <descriptor>
The <error number> argument represents the UNIXrenumber, and <descriptor> represents the socket
descriptor. The task failed toind a name to a socket.
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(*, **, *C)XXX236 SCKT errno <error number> listening on socket <descriptor>,

glength=<queue length>

The <error number> argument represents the UNt&renumber, <descriptoreepresents the socket
descriptor, and <queue length> represents theestqd queue length. The task failed to listen for
connections on a socket.

(*, **, *C)XXX237 SCKT errno <error number> accepting from socket=<id>
The <error number> argument represents the UNtErenumber, and <id> repsents the socket ID.
The task failed to accept a connection from a socket.

(*, **, *C)XXX238 SCKT errno <error number> reading <data> size <bytes>

The <error number> argument repretsetine UNIX error number, <dataepresents the description of
data to read, and <bytesepresents the number of bytes to reHde task encountered an error while
reading data from a socket.

(*, **, *C)XXX239 SCKT errno <error number> writing <data> size <bytes>

The <error number> argument repretsetine UNIX error number, <dataepresents the description of
data to write, and <bytes> represents the numbbyiafs to write. The taséncountered an error while
writing data to a socket.

(*, **, *C)XXX240 FILE errno <error number> getting file stat for <description>
The <error number> argument represents the Udtliiér number, and <desption> represents the
name or description of a file. The task failed to get file statistics. Check if the file exists.

(*, **, *C)XXX241 MSGQ errno <error number> code <return code> deleting key=$<queue key>

The <error number> argument represents the UNI&renumber, <return coderepresents the return
code of the routine for deleting the message quaue <queue key> represenli® message queue key.
The task failed to delete the ssage queue with the given key. The message queue might have been
deleted manually or by another task.

(*, **, *C)XXX242 (SHM errno <error number> code <return code> deleting key=$<queue key>

The <error number> argument represents the UNtdrenumber, <return coderepresents the return

code of the routine for deleting the shared memamng <queue key> represenite message queue key.

The task failed to delete the shared memory with the given key. The message queue might have been
deleted manually or by another task.

(*, **, *C)XXX243 SHM errno <error code> attaching to <task name> shared memory
The <error code> argument represeahis UNIX error code, and <taslame> represents the task name
of the shared memory owner.

The task failed to attacto the shared memory owned by the given task. The shared memory might not
have been created or might have been deleted by the owning process. Check if the shared memory owne
is executing by issuing the UNIX commapd -eaf | grep<task>, where <task> is the owner of the

shared memory.

(*, **, *C)XXX244 SYS errno <error code> on UNIX system call <call>
The <error code> represents the UNdXor code, and <call> represettie system call name. The task
encountered an error during a UNIX system call.
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The Manager (MGR) task-specific error messages are numbered from 400 through 899 (not all numb
are used). The specific tasks use the same rangendfers, but the text of the message is different for
each task.

MGR500 Spawning <task>

The <task> argument represents the task ndime MGR task manages tBAMS software. The MGR
task starts and stops the other BAMS tasks. THarmmational message indicates that a task is being
started.

MGR501 Sending <signal number> to <task>

The <signal number> argument reprets the signal number, and <task> represents the task name. Som
communication between UNIX tasks is by signal nemihis message indicates that a signal has been
sent to a UNIX task.

MGR502 Attempting a restart
This message indicates that the M@Rk is attempting to restart the system. The startup messages tha
follow this message are displayed and are logged in the syslog file.

MGR503 Keepalive internal passed

Keep alive is a security feature that monitors egshactivity when you log on to the system as an
administrator or operator. If control session activity is idle for more than a desired amount of time, th
application logs the user out. This messagecitdis that the keep alive interval has passed.

MGR504 Task <name> will be restarted
The <name> argument represents the taskena he MGR is restarting the displayed task.

MGR505 Invoking task <name>
The <name> argument represents the taskena he MGR is starting the displayed task.

* MGR600 Function <name> failed, code <rc>, errno:<UNIX error number>
The <name> argument represents the function nanee, represents the reatucode, and <UNIX error
number> represents the UNIX errormber. The displayed function ret@han unexpected return code.

* MGR601 Too many options for <process>

The <process> argument represents the process fdmsemessage indicates that too many optional
parameters are passed to a process listed in thégtrfilg. The proglist file contains the names of
configuration files specific to each task.

Verify the parameters in the configuration filetbg offending task. If the configuration file has been
modified, remove some of the options within the configuration file or restore the original configuratior
file.

** MGR700 Too few parameters <total>/<expected> on line <number> of proglist

The <total> argument represetiie number of parameters, <eqgbed> represents the number of
expected parameters, and <number> representmthaumber in the file. The proglist file has an
incorrect number of parameters. Contd Cisco Technical Assistance Center.

** MGR800 Failed spawning <name>

The <name> argument represents the task namenigssage indicates that the MGR task is unable to
start the displayed task. This message can beedamwsa combination of hardware and software
problems.

Restart the application software and monitor the system log for the same occurrence. If the problem
persists, restart the operating system. If the problem is still present, reinstall the application software
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*C MGR801 Task <name> has died.

The <name> argument represents the task nams.niéssage indicates that the specified task has
stopped responding to the systemeTWGR task automatically attempts a restart of the indicated task.
Verify the permissions and ownerships on the taskltlas died. Restart thejation and monitor the
system log to see if the error persists. If MGR is uaab restart the task, you might need to reinstall
the software. To clear this alarm, you must pdeva matching text messabecause multiple MGR801
alarms may be active (each with a different message).

Note This alarm is cleared after the error alarm condition is removed.

*C MGR802 Manager shutting down the application

This message indicates that a task has exitedathee receipt of the specified UNIX signal. The
application has been terminated witlsoftware interrupt. A signal i8dicates that the system received
thestopcommand. A signal 11 indicates that a segmentation violation occurred. The MGR task attempts
a restart of the application for sigls other than signal 15. If the MGR task is unable to restart the
application, a UNIX shutdown might be necessaryis®rror can be associated with a hardware or a
software failure.

*C MGR803 Received unexpected signal number <number>. Exiting

The <number> argument represents the signal nunilés error message ingites that the task has
exited due to the receipt of the specified UNI¥mal. The MGR task shouletinitialize the system
automatically. Monitor the syslog file during the next hour. If the error message reoccurs, reinstall the
software.

*C MGR804 Disk full. Must be cleaned up manually
The system has a full datirectory and the Mass Storage Contrakiés unable to ééct an automatic
system cleanup. This type of error can occur if the disk thresholds are set too high.

Change to the /CiscoBAMS/datareictory and remove older data files. The Mass Storage Control
parameters should be verified and changed as negeBsamore information about setting up or editing
MSC parameters, see th@etting Up Disk Monitoring Thresholds” section on p&3é8.

Accumulation Task Messages

The Accumulation (ACC) task accumulates peg cofmtsneasurements. During processing, this task
writes messages to the syslog with an ACC task identifier (for example, ACC001).

ACCO000 <name> version <numberl> has started, pid <number2>

The <name> argument represents the task name<fimaberl> argument represents the task version.
The <number2> argument represents the procesaiiiber. This message imdites that the ACC task
has started. This is an informational message. No action is necessary.

ACCO001 <name> terminating with code <errno>

The <name> argument represents the task n@hme<errno> argument represents the UNIX error
number set by the system function. This messadreates that the ACC task has been ended. See the
error number to determine the reason for the error.

ACCO002 <name> terminating with signal number <number>

The <name> argument represents the task namesimaber> argument represents the signal number.
This message indicates that the ACC task has bedade See the signal number to determine the reason
for the error.

ACCO003 <name> terminating normally
The <name> argument represents the task name.niégsage indicates that the ACC task is ending
normally. This is an informational message. No action is necessary.
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ACCO004 Processing file <name>
The <name> argument represents the filename. Mbhissage indicates that tAEC task is processing
the displayed file. This is an informational message. No action is necessary.

ACCO005 File <name> processed
The <name> argument represents the filename. Mbissage indicates that the ACC task processed the
displayed file. This is an informianal message. No action is necessary.

ACCO010 <number> calls processed
The <number> argument represents the number aegsed calls. This message indicates the number
of call records that the ACC taskdjprocessed. This is an informatéd message. No action is necessary.

* ACCO019 No flat files to process. Retry in <number> seconds

The <number> argument represents the number ahsisc This message indicates that the ACC task
has found no data files to process and is pausing for a period of time before attempting to process
additional files. If no *, **, or *C is displayed, th message is displayed as an informational message.
No action is necessary.

ACCO022 Processed call set in <number> seconds
The <number> argument represents the numberaafigks. This message indieatthe elapsed time to
process a single call set (data file). Thiamsinformational message. No action is necessary.

ACCO023 <name>: User time=<timel> sec, CPU time=<time2> sec

The <name> argument represents the process.nEmee<timel> argument represents the CPU time
used for executing instructions urser space. The <time2> argument represents the CPU time used fo
executing instructions in system space. This alam@ssage indicates the user and CPU time used for
processing enclosure files. This is an imi@tional message. No action is necessary.

* ACC101 File error: <name> on <filename> (<errno>)

The <name> argument represents the nameeofaited system call. The <filename> argument
represents the filename. The <errno> argumentests the UNIX error maber set by the system
function. This message indicates that the ACC &aslountered anrer when performing a system call
operation on the specified file. See tBNIX error number for more information.

*C ACC102 File I/O error: <name> on <filename>, requested: <numberl>, got: <number2>

(<errno>)

The <name> argument represents the nameeofaited system call. The <filename> argument
represents the filename. The <numberl> argumegmesents the number of requested bytes. The
<number2> argument represents thenber of received bytes. The <errno> argument represents the
UNIX error number set by the system function. Timessage indicates that the ACC task encountered
an error when performina file 1/O operation. Contact the Cisco Technical Assistance Center.

W ACC204 Duplicate Trunk Group Key <trunk group> IC:<carrier id>

The <trunk group> argument represents the trunkmgrébe <carrier id> argument represents the carrier
identifier. An error occurred when the trunk group key was added. Contact the Cisco Technical
Assistance Center.

** ACC206 Undefined environment variable <varname>

The <varname> argument represents the variadfee. This message indieatthat an expected
environment variable has not been defined. Try logging out and logging back in. If this problem persist
verify that the specified environment variable ifiged in /CiscoBAMS/bin/sym_defs. If it is missing,
contact the Cisco Technical Assistancentee for directions on how to proceed.

** ACC207 Function <name> failed <errno>

The <name> argument represents the name of kel flunction. The <errno> argument represents the
UNIX error number set by the system function. This message indicates that an unexpected function
failed. Contact the Cisco Technical Assistance Center.

*C ACC210 The EOF marker missing for the file <filename>
The <filename> argument represents the filename. This message indicates a missing end-of-file mar
in the displayed file. Contact tl@isco Technical Assistance Center.
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* ACC221 Old call set received <id> current <interval string>

The <id> argument represents a new call set, an@rual string> represents the current call set. This
message appears when a call set older than thentwne is received.ddbtact the Cisco Technical
Assistance Center.

* ACC222 Missing call set expected <next interval string> received <call set id>

The <next interval string> argument represents acelset, and <call set ¥drepresents the current

call set. This message appears when a time gap has been detected in the ACC input stream. Contact tt
Cisco Technical Assistance Center.

* ACC223 Can't load interval value from check point file
This message appears when an error is detectéugdine reading of the chkgoint file. Contact the
Cisco Technical Assistance Center.

* ACC224 Memory allocation failed requested by <function name>

The <function name> argument represents the nafnilee function requesting memory. Contact the
Cisco Technical Assistance Center. This messggpears when memory is allocated and none is
returned.

ACC225 No Checkpoint file to load
This message appears when the ACC takts and no checkpoint filefisund. This is an informational
message. No action is necessary.

ACC226 Check point loaded, last interval was <current interval string>

The <current interval string> argumterepresents the current interval string loaded from the checkpoint.
This message appears when the ACC task stadghe checkpoint file is loaded. This is an
informational message. No action is necessary.

* ACC227 <count direction> <description>, TG <trunk group prefix> <trunk group number>

<counter value> <condition> <threshold value> <timestamp>

The <count direction> representgttiirection of the count, <descripti> is a description of the count,
<trunk group prefix> represents the trunk group prefix, <trunk group> represents the trunk group,
<counter value> represents the counter value, <tiond represents the threshold crossing condition,
<threshold value> represents the value of the tiolels and <timestamp> repess the timestamp (that

is, @ YYYYMMDDHHMMSS YTThis message appears wheooanter passes a user-determined
threshold test or clears. To clear this alarm, yostrpuovide a matching text message, because multiple
ACC227 alarms might be active (each with a different message).

Note This alarm is cleared after the alarm condition is removed.

ACC228 <count direction> <description>, TG <trunk group number> contains an invalid

condition

The <count direction> representgttiirection of the count, <descripti> is a description of the count,

and <trunk group number> represents the trunk group number. This message appears when a threshol
is tested and the condition (<=>) is an unknown fBisis is an informational message. No further action

is necessary.

* ACC230 CTL file error: <string>
The <string> argument representsranst from ai_strerror(). This messadisplays errors from calls to
the Web Application Program Interface (APl)oi@act the Cisco Technical Assistance Center.

* ACC231 Threshold file error <key> <threshold name> <value> <text>

The <key> argument represents the id/tag, <threshaihde> represents the name of the threshold (for
example,/ANSWERED?"), <value> represents the value in eranrd <text> represents a description of
the error condition. This messagepaars when the threshold file caims an incorrect value. Contact
the Cisco Technical Assistance Center.
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* ACC232 Multiple Global thresholds found
On each new call set, ACC reloads the Threshold Crossing Alarms table if the file contains more tha
one global threshold record that this alarm digplaContact the Cisco Technical Assistance Center.

* ACC233 Out of table Space
If ACC attempts to insert a new node in a tree andpaze is available, this alarm is displayed. Contact
the Cisco Technical Assistance Center.

* ACC234 Known node can't be found deleting
If ACC attempts to delete a node in a tree and the delete returns null (node not found), this alarm is
displayed. Contact the Cisd@@chnical Assistance Center.

* ACC235 CTL file <name> value error: <value>

The <name> argument represents the name doEThefile and the value represents the measurement
value. This message displays when the value of ts&sorement field in the control file is not 0 or 1.
Check the configuration file using MML and fix the value.

* ACC236 Interval minutes must be 5, 10, 15, 20 or 30
This message displays when h€C task reads an invalid value from the NODEPARMS configuration
file for the interval minutes. Check the NODEPARMG&figuration file using MML and fix the value.

* ACC237 Number of Ckts not populated for TD <trunk group>

The <trunk group> number represents the trunk group number. This message displays if the numbei
circuits for a trunk group has not been defined or has been set to zero. An invalid zero value leads t
invalid statistics. If this alarm is generated wliba number of circuits is zero, the percentage
measurements are reported as 100 percent. At the node level, modify the Trunk Group table
(TRUNKGRP tag ID) for the specified trunk group and then assign a non-zero value to the circuits
parameter.

Augmentation BAF Task Messages

The Augmentation BAF (AGB) task controls the augtagion of data through the use of lookup tables.
During processing, this task ites messages to the syslog wéth AGB (Augmented BAF) task
identifier (for example, AGB001).

AGBO000 <task> version <version> has started <pid>

The <task> argument represent the task namersian> represents the task version, and <pid>
represents the process identifier. This message indicates that the AUG task has started. This is an
informational message. No action is necessary.

AGBO001 <task> terminating with <code> <pid>

The <task> argument represents the task nammede> represents UNIX error code, and <pid>
represents the process identifier. This messageates that the AUG task has ended abnormally. See
the UNIX error code for apxplanation of the problem.

AGBO002 <name> terminating with signal <number1>, pid <number2>

The <name> argument represents the task namenberl> represents the UNIX signal number, and
<number2> represents the UNIXqgeess identifier. This messagelicates that the displayed signal
ended the task. See the UNIX signal nemfor an explanation of the problem.

AGB003 <name> terminating normally, pid <number>

The <name> argument identifies the task name,<anonber> identifies thprocess ID number of the
task. This message indicates that the task terminated normally. This is an informational message. N
action is necessary.

AGBO004 Processing file <name>
The <name> argument represents the filename. Mkissage indicates that the AUG task is processing
the displayed file. This is an informational message. No action is necessary.
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AGBO009 Received system signal <signal name>.
The <signal name> argument reprasehe name of the UNIX signal. The AUG task received a system
signal. This is an informational message. No action is necessary.

AGBO010 Processed <filename>, total: <number> good: <number> sunerr: <number> semerr
<number> |k uperr <number>

The <filename> argument represents the name gbrtheessed file, and <numtrerepresents the total
number of call records, the number of good call regptide number of call cerds with syntax errors,
the number of call records with semantic errors, lwednumber of call reeds with error lookups,
respectively. This message provides summary inftionaof call records being processed. This is an
informational message. No action is necessary.

AGBO019 No flat files to process. Retry in <number> seconds.

The <number> argument represents the time delagdorals. There are no ddikes to process. The
task waits and retries in the specified number of sexohlis is an informational message. No action is
necessary.

AGBO024 Creating <name> table

The <name> argument represetits lookup table name (that MPANXX table, Rating Exception
table, Rating Type table, or Trunk Group tablE)e named lookup table is created and loaded into
memory. This is an informational message. No action is necessary.

AGBO025 Refreshing <name> table.
The <name> argument represetits lookup table name. The lookup table is reloaded. This is an
informational message. No action is necessary.

* AGB100 System call failure: <name> <errno>

The <name> argument represents the name ofedfaifstem call, and <errno> represents the UNIX
error number. This message indicates that tb&Aask encountered anrer when requesting the
displayed system call. Look up the UNIX error nianbContact the Cisco Tewital Assistance Center.

* AGB101 File error: <call> on <file> (<code>)

The <call> argument represents thenaaof the failed system call, <file> represents the name of the file
being operated on, and <code> is the UNIX emamber. This message indicates an error during the
performing of the displayed system call operatiomok up the UNIX error number. A software-related
problem is indicated. Contact thes€o Technical Assistance Center.

*C AGB102 File I/O error: <call> on <file>, requested <numberl>, got <number2>

The <call> argument represents the failed system <fille> represents the name of the file being
operated on, <numberl> represents the numbbytek requested, and <number2> represents the
number of bytes received. This ssage indicates an error during penfiance of the displayed I/O file
operation. Check if the disk is full or not. If the disk is not full, a software-related problem is indicated.
Contact the Cisco Technical Assistance Center.

* AGB104 Cannot find file <name> to process
The <name> argument represents the filename. Mbissage indicates that the task is expected to
reprocess the named file but did not find iantact the Cisco Technical Assistance Center.

* AGB201 Undefined environment variable <name>

The <name> argument represents the name of the undefined environment variable. This message
indicates that an environment variable is ndirgsl. Check the sym_defs file. Contact the Cisco
Technical Assistance Center.

* AGB202 <index> - Invalid <field>: <value>

The <index> argument represents the call recordxindfeld> represents the field name in the call
record, and <value> indicates the \alof the field. This message icdites that the AUG task detected
an invalid field value in the call record. The inplatta has an invalid call reference ID. Check the Cisco
MGC raw data, and make sure the call referenckd®the correct format. @tact the Cisco Technical
Assistance Center.

Cisco Billing and Measurements Server User Guide



| Appendix A

Troubleshooting Cisco BAMS

Augmentation BAF Task Messagell

* AGB203 <index> - fail <function> lookup of <field>: <value>

The <index> argument represents tiaél record index, <function> pgesents the function name of the
table lookup, <field> represents the field name mdahll record, and <value> represents the value of the
field being looked up. This message indicates a fadéte lookup. Make sure the specific value exists
in the table. Contact the Cisdechnical Assistance Center.

* AGB210 CTL file: <name> error: <ai string error>

The <name> argument represents the function nam <ai string error> represents the error string.
This message indicates an error rettiy a control file function. Make sure the CTL file exists in the
specified directory. Check the existe of the CTL file (*.CTL) and u&y the structue of the control
file (*.CFDT). If the CFDT file is corrupt, copthe default CFDT file. Contact the Cisco Technical
Assistance Center.

* AGB211 CTL file BAF value error: <value>

The <value> argument represents a bad value.Mb&sage indicates that tbentent of the BAF field

in the control file is not 0 or 1. Verify sysparm configurations. Make sure the BAF output is set to 0
(disabled) or 1 (enabled). Contdhe Cisco Technical Assistance Center.

* AGB232 #<index> Fail <function> lookup of<field1>:<valuel> <field2>:<value2>

<field3>:<value3>

The <index> argument represents tiadl record index, <function> pgesents the function name of the
table lookup, <field1> represents the first field namthe call record, <valuel> represents the value of
the first field, <field 2> represents the second figdane in the call record, <wed2> represents the value

of the second field, <field3> represents the thirddfiehme in the call record, and <value3> represents
the value of the third field. This message indicates a failed table lookup at the named locations. The
system tried to match three field values to the lookup table. Verify the table configuration file, and malk
sure the field values exist in that configuratfda. Contact the Ciscodchnical Assistance Center.

* AGB233 #<index> Fail <function> lookup of <field>:<value>

The <index> argument represents the call record index, <function> represents the function name,
<field> represents the field name of the call re¢amid <value> representsetialue of the field being
looked up. This message indicates a failed table loofubpis field. Verify that the input raw file used
only one field value to match to the lookup ®bContact the Cisco Teoital Assistance Center.

* AGB234 #<index> - Invalid block: <field name>

The <index> argument represents the record index<field name> represents field names and values.
This message indicates that an invalid block format was encountered in the reading of blocks from tl
table file. For example, the systearpected a six-digit value for NPANXX, but it received only five
digits. Verify the field value in the table. Makerswou enter the required value. For field names and
descriptions, see tH&ag IDs and Field Names” section on pdgé.

* AGB235 #<number> records failed trunk group lookup for file

cor_agcdr_<timestamp>_<sequence number>.bin

The <number> argument represents the number of records that failed the trunk group lookup, the
<timestamp> argument represents the date and timthe <sequence numbeargument represents

the file sequence numbdrhis minor alarm indicates that the Trunk Group table is not correctly or fully
populated. This error precludes these records from being processed by the measurements function.
the Trunk Group table. Refer to the AUG*log files in the opt/CiscoBAMS/files directory. This file
specifies which trunk group should be modified so that these configuration failures do not occur.

AGB236 <number> record(s) default to interlata due to absent NPANXX for file

The <number> argument represetis record number that defaulted to the INTERLATA rating type due
to this NPANXX combination not being in the NPXNX tables. This message indicates that the AUG
task has started. This is an inforioatl message. No action is necessary.

AGB237 <number> record(s) did not have called and or calling number for files <name>.

The <number> argument represents the numbegarrds and the <namegaiment> represents the
filenames of no-data files encountered during proogssihis is an informatioal message. No action
is required.
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ASCII Conversion Task Messages

The ASCII Conversion (ASC) task outputs Cisco MGC End of Call 1110 ASCII records. During
processing, this task writes message the syslog with an ASC task identifier (for example, ASC001).

ASCO000 <task name> version <version> has started pid <process identifier>

The <task name> argument represents the task,newveesion> represents the version, and <process
identifier> is the UNIX process identifier. This alarm defines what version of the task is running. This
is an informational message. No action is required.

ASCO001 <task name> terminating with code <return error code>, pid <process id>

The <task name> argument represents the task,namtirn error code> repsents the error code
returned, and <process id> represahtsUNIX process identifier. The named task has been terminated
abnormally. The code identifies the error encounténethe system. This is dnformational message.

No action is necessary.

ASCO002 <task name> terminating with signal <signal number>, pid <process id>

The <task name> argument represents the taslengsignal number> represents the UNIX signal
number, and <process id> is the UNIX process idientiThe named task has been ended by a UNIX
signal. This is an informational message. No action is necessary.

ASCO003 <task name> terminating normally, pid <process id>
The <task name> argument represents the task,r@mde<process id> is the UNIX process identifier.
The ASC task has terminated normally. This is an informational alarm that appears only in test mode.

ASCO004 No file to be processed. Retries in <number> seconds

The <number> argument represents the numbseodnds the system walisfore reattempting to
process files. The task sleeps the number of seconds displayed befaccessing more files. This is
an informational message. No action is necessary.

* ASC101 File error: <data format type> on <system call> <errno>

The <data format type> represents the type of ftataat; <system call> represents the name of the
failed system call or the name of the file beoggrated on; and <errno> represents the UNIX error
number. An error was encountered during the performance of a system call operation. Look up the UNIX
error number in the listing at the end of this apgig and contact the Cisde@chnical Assistance Center.

** ASC200 Environment variable <name> not found

The <name> argument represents the nanthefmissing environmemariable, for example
CONFIG_DIR, FILES_DIR, dir_in or dir_out. The displayed environment variable was not found. The
symbol definition file (sym_defs) is missing a varialdethe variable must be set before the task is run.
Contact the Cisco Technical Assistance Center.

(*,**) ASC201 Function <name> failed, <errno>

The <name> argument represents the calling fonatiame, and <errno> reggents the UNIX error
number. This message indicates failure of the displéyection call, that is, Major Events for open_file,
stat (sysParm.CTL), ai_open ctlfile, minor events for ai_get_max_num_of _recs(), ai_load_rec(), or
ai_close_file. Examine the error number. Canttthe Cisco Technit&ssistance Center.

(*,**) ASC201 Function <calling function> failed, (<error number>)

The <calling function> represents the calling fuantiand the <error number> argument represents the
UNIX error number. The system encountered aufailtrying to make a function call. Examine the
system error. Contact the Cis€echnical Assistance Center floelp in checking the system
configuration and making any necessary modifications.

** ASC202 Invalid AMADEF format, read <error string>, expected <expected string>

The <error string> argument represents the error string found, and the <expected string> argument
represents the string that was exigel. The system encountered a fatmproblem while trying to read
the AMADEF file. The AMADEF file needs to be fide Contact the Cisco Technical Assistance Center
for help in checking the system configuicat and making any necessary modifications.
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* ASC205 Unsupported field <field name>, conversion not defined

The <field name> argument represents the nameedield. The system encountered an AMA field that
cannot be processed. Contact the Cisco Technicattassie Center for help in checking the system
configuration and making any necessary modifications.

ASC207 Processed <filename>, converted <num recs>, output = <suffix>

The <filename> argument represetite input filename, <num recs> represents the number of records
converted, and <suffix> represertbe output file suffix. This mesage displays pcessing status
information. This is an informational message. No action is necessary.

(*,**) ASC208 <data type> code <structure code> not found, cannot process record

The <data type> argument represents the type ofadatastructure code> represents the structure code
or call type. The system is unable to process a record due to missing code and structure code informat
Check the AMADEF file. Contact theisco Technical Assistance Center help in checking the system
configuration and making any necessary modifications.

** ASC209 Error <return value> reading file: CALLSTRUCT_MAP

The <return value> represents the value returiidd.system encountered a format error reading the
callstruct file. Check the CALLSTRUCT_MAP file. @tact the Cisco Technical Assistance Center for
help in checking the system configuration and making any necessary modifications.

1110 Binary Task Messages

The 1110 Binary (BIN) task correlates 1010, 1030, 1040, and 1060 CDBs from the Cisco MGC, and
generates 1110, and 1060 CDBs. During processing, this task writes messages to the syslog with a |
task identifier (fo example, BINOO1).

BINOOO <task> version <version number> has started, pid <process ID>.

The <task> argument represents the task namesikwvenumber> represents the task version number,
and <process ID> represents the UNIdcess identifier. This messagendifies the version of the task
that is running. This is an informational message. No action is necessary.

BINOO1 <task> terminating with code <return code>, pid <process ID>.

The <task> argument represents thgk name, <return code> identifies the terminating signal number
encountered by the system, and <process ID> repretes UNIX process identifier. The named task
ended abnormally. The code identifies the erromentered by the system. This is an informational
message. No action is necessary.

BINOO2 <task> terminating with signal <number>, pid <process ID>.
The <task> argument represents the task namember> represents the UNIX signal number, and
<process ID> represents the UNIX process idemtifibe named task was ended by a UNIX signal.

BINOO3 <task> terminating normally, pid <process ID>.
The <task> argument represethg task name, and <procdBs> represents the UNIX process
identifier. The named task ended normally. Thiansinformational message. No action is necessary.

BINOO4 Processing file <filename>
The <filename> represents the naafdghe file being processed. The task has started processing the
named file. This is an informational message. No action is necessary.

BINOO9 Received system signal <signal>
The <signal> argument represents the received kigmaber. The BIN task oeived a system signal.
This is an informational meage. No action is necessary.

BINO10 Processed <filename>, IN(total: <number1>) OUT(1060: <number2> 1110: <number3>)

The <filename> argument represents the proceskathfne, <numberl> represents the total number of
processed call records, <number2> representaudh#er of 1060 call records, and <number3>
represents the number of 1110 call records. Thissage displays call process summary information.
This is an informational meage. No action is necessary.
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BINO11 Processed <filename>, Skipped CDEs: <number1> Unknown CDEs: <number2>

The <filename> argument represents the prockfEmame, <numberl> represents the number of
skipped CDEs, and <number2> represents the number of unknown CDEs. This message indicates the
number of CDEs that were skipped or unknown pracessed file. This is an informational message.

No action is necessary.

BINO12 Output file <filename>
The <filename> argument represetiie processed filename. This message indicates the name of the
output file. This is an informational message. No action is necessary.

BINO19 No flat files to process. Retry in <number> seconds.

The <number> argument represents the number ohskscd his message indicates that no data exists
for processing. The BIN task retries in the displayed number of seconds. This is an informational
message. No action is necessary.

BINO20 CDB tag <number>, CDB is skipped.
The <number> argument represents the CDB number. This CDB is skipped when the CDB tag is found
in the Skip CDB table. This is an infoational message. No action is necessary.

BINO21 CDE tag <number>, CDB is skipped
The <number> argument represents the CDE nunilttés. CDE is skipped when the CDE tag is found
in the Skip CDE table. This is an informational message. No action is necessary.

BINO24 Creating <name> table

The <name> argument represetite lookup table name (that NPANXX table, Rating Exception
table, Rating Type table, or Trunk Group tablE)e named lookup table is created and loaded into
memory. This is an informational message. No action is necessary.

BINO25 Refreshing <name> table
The <name> argument represettts lookup table name. The lookup table is reloaded. This is an
informational message. No action is necessary.

BINO26 Generated CDB <type> length is <length>.
The <type> argument represents the CDB type. dlbagth> argument represents the length of the
CDB. This is an informational message. No action is necessary.

* BIN100 System call failure: <call name> (<error number>)

The <call name> represents the name of the failetegycall, and <error number> represents the UNIX
error number. An error was encountered when thésesy call was requested. Look up the UNIX error
number for more information. Contaitie Cisco Technical Assistance Center.

* BIN101 File error: <call> on <file> (<code>)

The <call> argument represents the name of the faiystem call, <file> represents the filename, and
<code> represents the UNIX error number. This mgssadicates that the BIN task encountered an

error when performing the displayed system call operation. Look up the error number. Contact the Cisco
Technical Assistance Center.

*C BIN102 File I/O error: <call> on <file>, requested: <numberl>, got: <number2> (code)

The <call> argument represents the name of the féi@dystem call, <file> represents the name of the
file being operated on, <numberl> represents thebeumf bytes requested, and <number2> represents
the number of bytes received, ancbde> represents the UNIX error number. The BIN task encountered
an error when perfoing the displayed 1/O file operation. Contact the Cisco Technical Assistance
Center.

* BIN201 Undefined environment variable <name>
The <name> represents the naméhaf environment variable. This ssage indicates &t the displayed
environment variable is not defined. Caat the Cisco Technit@ssistance Center.

* BIN202 Input file does not start with header CDB

This message indicates that the BIN task detected an invalid field value in the call record. The BIN task
placed the input file in the errdirectory. Verify the Cisco MGC ingdile. Contact the Cisco Technical
Assistance Center.
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* BIN203 Error reading TAG/LEN of TLV errno=<error number>

The <error number> argument represents the Udtér number. An error occurred during the reading
of the TLV (T = Tag field code, L = Length of the field value, V = field Value). The BIN task stops
processing this file, renames it as an error file, and begins processing the next input file. Look up the
error. Verify the Cisco MGC input file. Coamtt the Cisco Technical Assistance Center.

* BIN204 Input file is not ended by footer CDB
The system encountered ttisplayed error. The BIN task placectimput file in the error directory.
Contact the Cisco Technical Assistance Center.

* BIN207 #<index> - <name>: <value> too long, <size> expected.

The <index> argument represents the call recordxintthe <name> argument represents the field name,
the <value> argument represents the field valad,the <size> argument represents the expected field
size. This message indicates ttiw field string exceeded the expecsézk. Contact the Cisco Technical
Assistance Center.

* BIN210 CTL file: <name>: error: <ai string error>.

The <name> argument representsabastrol filename, and the <ai string error> argument represents the
displayed error string. This messagdicates the error returned by a control file function. Contact the
Cisco Technical Assistance Center.

* BIN211 CTL file lookup value error: <value>

The <value> argument represents the measuremerd.vBis message displayhen the value of the
measurement field in the control file is not 0 or 1. Check the configuration file using MML and fix the
value.

* BIN222 Invalid TLV len:<length> at <position>th chars, CDB len:<size>

The <length> argument represettie incorrect TLV length, <position> represents the TLV position in
the CDB, and <size> represents the size of th& Che system read anvialid TLV length. The BIN
task stops further processing of the input file and renames the input file by prepandifigo the input
filename. Verify the Cisco MGC input file. @tact the Cisco Technical Assistance Center.

* BIN223 #<format> - Get <numberl> byte record. <number2> bytes record expected.

The <format> argument represents the data formraimberl> represents the size of the call record
read, and <number2> represents the size otalierecord expected. This message indicates the
processed record size.

* BIN224 Process all CDEs: Error in parsing record.
This message indicates that the BIN task encountemeztror during the pargrof this record. Verify
the Cisco MGC input file. Contact the Cisco Technical Assistance Center.

* BIN225 Dump_cde: Unrecognized tag <tag number>

The <tag number> represents thember of the tag. This messagdicates that the BIN task
encountered an unrecoged tag. Verify the Cisco MGC inpfile. Contact the Cisco Technical
Assistance Center.

* BIN226 Incorrect field length <field value length>.

The <field value length> argument represents thetlengthe field value.This message indicates that
the BIN task encountered an incect field length. Verify the CiscMGC input file. Contact the Cisco
Technical Assistance Center.

BIN232 <index> - Fail <function> lookup of <field1>: <valuel> and <field2>: <value2>

The <index> argument represents the index of thlere@ord, the <function> argument represents the
function name of the table lookup, the <field1> argminrepresents the first field name in the call
record, the <valuel> argument represents the first value of the field being looked up, the <field2>
argument represents the second field name in theezadld, and the <value2> argument represents the
second value of the field being looked up. This message indicates that the task failed to look up the
indicated fields.
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BIN233 <index> - Fail <function> lookup of <field>: <value>

The <index> argument represents the index of the call record, the <function> argument represents the
function name of the table lookup, the <field> argunreptesents the first fieldame in the call record,

and the <value> argument represédhtsfirst value of the field being looked up. This message indicates
that the task failed to &k up the indicated fields.

BIN234 #<record index> - Invalid record <field names/values>

The <record index> argument regents the recorddex, and the <field names/values> argument
represents the field names and values. The BINeaskuntered an invalid block format while reading
blocks from a control file. The message shows wfiiieldls are invalid. Use MML to correct the values.

BIN235 <number> record(s) failed <trunk/sigpath> lookup for file <name>

The <number> argument represents tlumber of records, the <trunk/sigpath> argument represents the
trunk group or sigpath, and the <name> argumeptesents the filename. This message shows the
number of lookup failures per file. To find details of a lookup failure, examine the log file
/opt/CiscoBAMS/files/sxx/BIN_cdr.log and search foessage BIN233. Correitte appropriate record

in the Trunk Group table or in the Nailed Connection table.

BIN236 Setting BIN processing prefix to <prefix>

The <prefix> argument represents the file prefix. The BIN task processes files whose prefixes match the
file-prefixl parameter in the Poll table. If this pareter is not populated, the file-prefix2 parameter is
used. If both parameters are empty, the default piefodr. Whenever the Poll table is modified, this
message displays the value of the file prefix that BIN uses.

Correlation Task Messages

The Correlation (COR) task correlatedlcacord data collected from the CisMGC. During
processing, this task writes messages to the sysitiiga COR task identifier (for example, COR001).

COROO00 <task> version <version number> has started pid <process ID>.

The <task> argument represents the version tagksfon number> represents the task version number,
and <process ID> represents the UNiIXcess identifier. This message defines the version of the task
that is running. This is an informational message. No action is necessary.

CORO001 <task> terminating with code <return code>, pid <process ID>.

The <task> argument represents the task nameyrarebde> represents the return code, and <process
ID> represents the UNIX process identifier. The ndrtesk has ended abnorrdyalThe code identifies

the error encountered by the st This is an informational message. No action is necessary.

CORO002 <task> terminating with signal <number>, pid <process ID>.

The <task> argument represents the task name, 4dsigner> represents the signal number received,
and <process ID> is the UNIX proceilentifier. The named task was ended by a UNIX signal. This is
an informational message. No action is necessary.

CORO003 <task> terminating normally, pid <process ID>.
The <task> argument represents the task, and <psdBe> represents the UNIX process identifier. The
named task has ended normally. This is an informational message. No action is necessary.

CORO004 No file to be processed. Retries in <number> seconds.

The <number> argument represents therival, in seconds, between retriethat is, the task sleeps for
<numbePp seconds before accessing more files. Thian informational message. No action is
necessary.

CORO005 Start processing file <name>.
The <name> argument representsfilmame. This message indicates thdile is processing. This is
an informational message. No action is necessary.
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CORO006 Processed file <name>: Output-> Complete:<numberl> Incomplete:<number2>
Ldur:<number3> Hold-> Incomplete:<number4>.

The <name> argument represents the name oftfdehas finished processing, <numberl> represents
the number of complete calls output, <number2> represents the number of incomplete calls output,
<number3> represents the number of long duratidis oatput, and <number 4> represents the number
of incomplete calls. This message indicates thatdisplayed file has been processed. This is an
informational message. No action is required.

* COR100 System call failure: <call name> (<error number>)

The <call name> represents the name of the failetegycall, and <error number> represents the UNIX
error number. An error was encountered when thésesy call was requesteldook up the UNIX error
number for more information. Contattte Cisco Technical Assistance Center.

(*,**) COR101 File error: <system call> on <filename> (<error number>)

The <system call> argument represents the nantleeofailed system call, <filename> represents the
name of the file being operated on, and <error nembepresents the UNIX error number. An error was
encountered during performance of a system calaipon on the specified file. See the UNIX error
number for more information. Contattte Cisco Technical Assistance Center.

** COR200 Environment variable <variable name> not found.

The <variable name> argument represents the nathe @hvironment variable that was not found. This
message indicates that the dispkgmvironment variable was not found. Verify that the variable is
defined in the sym_defs file, or make sure that it is set before the task is run. Contact the Cisco Techni
Assistance Center.

(*,**) COR201 Function <function name>() failed, (<error number>)

The <function name> argument represents the gaflinction name, and <error number> represents the
UNIX error number. This message indicates the failure of a function call. See the UNIX error numbe
for more information. Contact theisco Technical Assistance Center.

** COR202 Number of CDR memory extensions exceeded <max number>

The <max number> argument repents the maximum number of memory extensions. The maximum
number of CDR memory extensions is set to@knincrease the maximum number of CDR memory
extensions in the cor_cfg file in the opt/CiscoBAME#Si directory. In that ke, the -m value indicates
the size of the extents and measures the numb@b&fs to save into the memory, and the -e value
indicates the number of extents. Contact the Cisco Technical Assistance Center.

** COR203 Read incomplete block size <filename>, <filename> expected.

The <filename> argument represents the name of the file found and the name of the file expected,
respectively. The input file generated by the previous task has an 1/O error (either a bad disk block or
disk space is full). The input file is incomplete. COR expected multiple records for each input file. Th
previous task wrote incomplete reds, for example, because of aklspace problem. Contact the Cisco
Technical Assistance Center.

** COR204 Invalid CDB type: <name>

The <name> argument represents the filename folsadmore information, ché&che error file called
err_<raw_file_name>. This message indicates thataiid CDB type was encountered. The COR task
writes invalid CDBs to that file. Check the Cisco MGC XECFGPARM.dat file and make sure the MGC
CDB type is configured as specified. i@act the Cisco Technical Assistance Center.

** COR205 Exhausted all possible sequence numbers: <filename>
The <filename> argument represents the name of theThé message indicates that the number of
input files in a single interval exceeded 99,9@®ntact the Cisco Tecludl Assistance Center.

** COR206 Multiple boundary crossings in a single file: <filename>
The <filename> argument represents the name ohihé file. This message is generated if there are
more than two boundary crossings in a data fllentact the Cisco Technical Assistance Center.
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* COR207 Errors generating boundary crossing file: <filename>

The <filename> argument represents the name of theThis message indicates that an error was
encountered when the boundary crossing file waegded. Contact the Cisco Technical Assistance
Center.

COR208 <string> stat file: <filename>

The <string> argument represents an action, sut@raating” or “Closing,”and <filename> represents
the name of the file. This message is generatethtodisplayed stat file. This is an informational
message. No action is necessary.

* COR210 CTL file: <function name> error: <ai string error>

The <function name> argument represents the nartteedfinction, and <ai string error> represents the
error code. This message indicateserror returned by a contrile function. Contact the Cisco
Technical Assistance Center.

* COR211 CTL file measurement value error: <value>
The <value> argument represents thcorrect value. This messagéicates that the content of the
measurement field in the control file is not 0OlorContact the Cisco Technical Assistance Center.

* COR223 Can't load interval value from check point file

This message indicates an error in the readingeo€hieck point record from the check point file. Delete
the check point file, COR_CHECKPT, located in tpt/CiscoBAMS/files directory. Contact the Cisco
Technical Assistance Center.

COR225 No check point file to load
This informational message displays when the COR s#alts and there is no check point file to load.

COR226 Check point loaded, last interval was <string>, next seq no <number>

The <string> argument represents the currentvalestring loaded from the check point, and the
<number> argument represents the current inteseguence number. This informational message
displays when the COR task staatsd the check point file is loaded.

* COR227 Interval minutes must be 5, 10, 15, 20 or 30
This message displays when @R task reads an invalid valfrem the NODEPARMS configuration
file for the interval-minutes. Gitk the NODEPARMS configuration file using MML and fix the value.

COR228 MAINT_UNBLOCK received for TG without blocks
This informational message displays when a MAINNNBLOCK message is received for a trunk group
that has no blocked trunks. The CDB is ignored.

COR229 MAINT CDB received with an invalid maint_type
This informational message displays when a MAINT CDB is received for a trunk group without a valid
maint_type. The CDB is ignored.

Check Remote Down Task Messages

The Check Remote Down (CRD) task monitors communications between redundant BAMS units, and
verifies whether or not the remote unit is down. During processing, this task writes messages to the
syslog with a CRD task ideffiger (for example, CRD001).

* CRD500 Cannot attach to shared memory errno: <error number>

The <erromumber> argument represents the UNIX emomber. The system imable to access the
shared memory segment and displagsrror message. Look up the UNdKor for further explanation.
Contact the Cisco Technical Assistance Center.

* CRD501 Get Message Queue ID for <message queue name> error, returned <return number>

The <message queue name> represtie name of the message queral <return number> represents
the number of the returned function. The systemmigble to get the messaffem the sender/receiver
message queue and displays the sender/receiver geegsaue 1D. Use the ipcs utility to check the
message queue status. Contact@iero Technical Assistance Center.
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* CRD502 Redundant polling unit is down.
The redundant polling unit is down. Check the remote BAMS unit. If it is down, contact the Cisco
Technical Assistance Center.

Note  This alarm is cleared when the alarm condition is removed.

* CRD503 <operation> failed, returned <return number>, errno <error number>

The <operation> argument represents the failed operation, <return number> represents the number
the returned function, and <erroumber> represents the UNIX ernonmber. The system is unable to
send local, send remote, or receive messages andydispiarror category and code. Look up the UNIX
error. Contact the Ciscoethnical Assistance Center.

* CRD504 Receive message time out
The system experienced a receivessage timeout. Check the network connection to the remote BAMS
unit. Contact the Cisco Technical Assistance Center.

CRD505 Redundant polling unit is up
The redundant polling unit is back on line. Thisss&ge is displayed for informational purposes. No
action is necessary.

CDR to BAF Conversion Task Messages

The CDR to BAF Conversion (CTB) task generates BAF output. During processing, this task writes
messages to the syslog with a CTBkadentifier (for example, CTB001).

CTBO000 <version> <version number> has started, pid <process ID>

The <version> argument represents the task version, the <version number> represents the task ver:
number, and <process ID> represents the UNIX medgentifier. The system displays a message that
the named task has started. This message is gespfar informational purposes. No action is necessary.

CTBO001 <task name> terminating with code <return error code>, pid <process id>

The <task name> argument represents the name tdske<return error coderepresents the returned
error code, and <process ID> represents the UNbCgss identifier. The named task has terminated
abnormally. The code identifies the error encountésethe system. Look up ¢herror code. Contact the
Cisco Technical Assistance Center.

CTBO002 <task name> terminating with signal <signal number>, <process ID>

The <task name> argument represents the name ¢ésk, <signal number> regments the UNIX signal
number, and <process ID> represents the UNIX prodestifier. The named task was ended by a UNIX
signal. This is an informational message. No action is necessary. S&ghal Numbers” section on
pageA-69.

CTBO003 <name> terminating normally, pid <number>

The <name> argument represents the task namesrandber> represents the process ID number of the
task. This message indicates that the task terminated normally. This is an informational message. N
action is necessary.

CTBO004 No file to be processed. Retries in <n> seconds
The <n> argument represents the number of secontteyduhich the task sleefmefore accessing more
files.

* CTB101 File error <data type> on <system call> (<error number>)

The <data type> argument represehtstype of data format, <systerall> represents the failed system
call, and <error number> represents the UNIX emamber. The system encountered an error when
performing a system call operation on the specified file. Look up the error number. Contact the Cisce
Technical Assistance Center.
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** CTB200 Environment variable <variable name> not found

The <variable name> argument represents the narteanvironment variable not found. The system
encountered a missing or undefined variable. Either the symbol definitions are missing, or the variable
must be set before the task is run. Ganhthe Cisco Technical Assistance Center.

(*,**) CTB201 Function <calling function> failed, (<error number>)

The <calling function> argument represents thmaaf the calling function, and <error number>
represents the UNIX error number.élsiystem encountered a failure tnyito make a function call. Look
up the error number. Contact thes€b Technical Assistance Center.

** CTB202 Invalid AMADEF format, read <error string>, expected <expected string>

The <error string> argument represents the errargsfound, and <expected string> represents the
string expected. The system encaretl a format problem while tryg to read the AMADEF file. The
AMADEF file needs to be fixed. Contact the Cisco Technical Assistance Center.

* CTB205 Unsupported field <field name>, conversion not defined
The <field name> argument represents the nanmbeofield that is not supported. The system
encountered an AMA field that cannot be proces§mhtact the Cisco Technical Assistance Center.

CTB207 Processed <filename>, converted <record number> records, output <output filename>

The <filename> argument represents the nantbeprocessed file, <record number> represents the
record number, and <output filename> represents the output filename. The system displays the following
process information: name of processed file, nunolbeecords converted, and output filename. This is

an informational message. No action is necessary.

(*,**) CTB208 <data type> code <structure code> not found, cannot process record

The <data type> argument represehis data type, and <structure code> represents the structure code.
The system is unable to process a record duegsing code and structuredminformation. Check the
AMADEF file. A major alarm is generated if an inoplete, on-going call is jected by the Correlation
Task (COR) because an on-going record waseweived within 12 hours (based on the
cdb_creation_time of the latest data). This recordem have an associated map type. In Release 2.64,
this cdr is written out to an enrdile ebaf* stored in the error dictory, /opt/CiscoBAMS/data/error.
Contact the Cisco Technical Assistance Center.

** CTB209 Error <return value> reading file: CALLSTRUCT_MAP
The <return value> represents the error value retirithe system encounteradormat error reading
the callstruct file. Check the CALLSTRUCT_MARe. Contact the Cisco Tealtal Assistance Center.

Message Receive Task Messages

The Message Receive (DRX) task is used by one BAKiSto receive messages from the other unit in
a redundant configuration. During processing, thgk writes messages to the syslog with a DRX task
identifier (for example, DRX001).

DRXO000 Message Receive Task version <version number> has started
The <version number> argument represents thewaskion number. The system displays the message
at the start of the named task. This message isfarmational message. No action is necessary.

DRX001 Terminating with signal <signal number>

The <signal number> argument represents the Udigidal number. The systeemds the DRX task and
displays a signal numbdf.an operator stops the system, itnémates with signal5. Look up the
“Signal Numbers” section on page69. Contact the Cisco Teoltal Assistance Center.

DRX002 Terminating with exit value <signal number>

The <signal number> argument represents the Usigidal number. The syain terminates the DRX
task and displays a signal number. Look up“@ignal Numbers” section on page69. Contact the
Cisco Technical Assistance Center.
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DRX003 Established connection with remote unit
The system has successfully established a conneettbrthe remote unit. This is an informational
message. No action is necessary.

DRX004 Closed connection with remote unit
The system has successfully closkd connection with the remote unit. This is an informational
message. No action is necessary.

** DRX005 Cannot wait for connections <error number>
The <error number> argument represents the UNiXreaumber. The system cannot wait for connection
and displays a UNIX error. Look upe error number. Contact thes€o Technical Assistance Center.

** DRX006 Cannot accept connection <error number>

The <error number> argument represents the UNIXreTitoe system is unabte accept the connection
request and displays a UNIX error. Look up the error number. Contact the Cisco Technical Assistanc
Center.

** DRX007 Cannot read from connection <error number>

The <error number> argument represents the Udlr number. The system cannot read from the
connection and displays a UNIX error. Look up the error number. Contact the Cisco Technical
Assistance Center.

DRX008 Cannot route local message queue; <message queue ID>, <return value>, <error

number>

The <message queue ID> argument represents thsage queue identifier, <return value> represents
the returned value, and <error nuenb represents the UNIX error nusbThe system is unable to route
the local message to the intended destination andbgisp UNIX error. Lookup the error number. Use
the ipcs utility to check the message queue st&ostact the Cisco Technical Assistance Center.

** DRX009 Connection broken <error number>. Will reconnect

The <error number> argument represents the UNtErenumber. The systemgtilays an error message
regarding a broken connection. Look up the erranber. Check if the remote BAMS unit system was
stopped by the operator. Contact tisco Technical Assistance Center.

Message Transmit Task Messages

The Message Transmit (DTX) task oversees commtinicéransmissions bewen BAMS units. During
processing, this task writes messages to the sysittiga DTX task identifier (for example, DTX001).

DTX000 Message Transmit Task version <version number> has started
The <version number> argument represents the task version number. The system has started the Mes
Transmit task. This is an informatial message. No action is necessary.

DTXO001 Terminating with signal <signal number>

The <signal number> argument represents the UN§Mai The system is terminating this task and
displaying a UNIX signal. Look up the signal numb@&heck if the system was stopped by the operator
if signal number = 15. Contact ti@sco Technical Assistance Center.

DTX002 Terminating with exit value <exit value>
The <exit value> argument represents the UNIX exit value. The system is terminating this task and
displaying a UNIX exit value. Contathe Cisco Technical Assistance Center.

DTXO003 Established connection with remote unit
The system has established a connection to the remote unit. This is an informational message. No ac
is necessary.

DTX004 Closed connection with remote unit
The system has closed the connection with the remote unit. This is an informational message. No act
is necessary.
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DTX005 Could not discard queued messages <returned value> (<error number>)

The <returned value> argument repents the return value, andrrag number> represents the UNIX
error number. The system is unabdediscard queued messages digplays a UNIX error code. Look
up the error number. Contact thes€b Technical Assistance Center.

** DTX006 Connect attempt failed <error number>. Will retry later

The <error number> argument repretsetihe UNIX error number. The stem is unable to connect and
displays a UNIX error. The system tries to estabighconnection again later. Look up the error number.
Contact the Cisco Technical Assistance Center.

** DTX007 Failed receiving message <return value> (<error number>)

The <return value> argument represents the retimalue, and <error number> represents the UNIX
error number. The system is unable to receive a rgessaok up the error. @Gk if the remote BAMS
unit is down. Contact the Cisco Technical Assistance Center.

** DTX008 Connection broken <error number>. Will re-connect

The <error number> argument represents the Udlér number. The system reports an interrupted
connection to the remote unit and displays a UNIboe The system attempts to reconnect to the remote
unit. Look up the error number. Check the network connection to the remote BAMS unit. See if the
operator stopped the remote BAMS unit or if some other error occurred on that unit. Contact the Cisco
Technical Assistance Center.

** DTX009 Cannot write to connection.
The system is unable to transnriformation. Contact the CiscTechnical Assistance Center.

*C DTXO010 Could not create message queue <return value> (<error number>).

The <return value> argument represents the retlualue, and <error number> represents the UNIX
error number. The system is unable to createessage queue. Look up the error number. Usipdke
utility to check the message queue statusit@ct the Cisco Technical Assistance Center.

* DTX011 Connect socket for host <first host name> failed, trying host <second host name>

The <first host name> argument represents the primary host name for the remote BAMS unit, and
<second host name> represents the secondary Adraesystem was unable ¢tonnect to the remote
BAMS unit using the first host name and is now tryiagonnect to the unit using the second host name.
Check the host names. Check if a network problem exists that prevents connection to the host
represented by <first host name>. Caritthe Cisco Technical Assistance Center.

Extendable ASCII Task Messages

The Extendable ASCII (EXT) task generates extengl &3 Cll data. During processing, this task writes
messages to the syslog with an EXT task identifier (for example, EXT001).

EXTO000 <task name> version <version> has started pid <process identifier>

The <task name> argument represents the task,newveesion> represents the version, and <process
identifier> is the UNIX process identifier. This alarm defines what version of the task is running. This
is an informational message. No action is required.

EXTO001 <task name> terminating with code <return error code>, pid <process id>

The <task name> argument represents the task,namtirn error code> repsents the error code
returned, and <process id> represahtsUNIX process identifier. The named task has been terminated
abnormally. The code identifies the error encountémethe system. This is dnformational message.

No action is necessary.

EXT002 <task name> terminating with signal <signal number>, pid <process id>

The <task name> argument represents the taslengsignal number> represents the UNIX signal
number, and <process id> is the UNIX process idientiThe named task has been ended by a UNIX
signal. This is an informational message. No action is necessary.
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EXT003 <task name> terminating normally, pid <process id>
The <task name> argument represents the task,r@mde<process id> is the UNIX process identifier.
The EXT task has terminated normally. This is an informational alarm that appears only in test mode

EXTO004 No file to be processed. Retries in <number> seconds

The <number of seconds> argunegpresents the number of seconds the system waits before
reattempting to process files. The task sleeps fonthmber of seconds displayed before accessing more
files. This is an informationahessage. No action is necessary.

* EXT101 File error: <data format type> on <system call> <errno>

The <data format type> argument represents thedfpgata format, <system call> represents the name
of the failed system call or the name of the filenlgeoperated on; and <errno> represents the UNIX error
number. An error was encounteredidg a system call operation. bk up the UNIX error number in
the listing at the end of this appendix arahtact the Cisco Technical Assistance Center.

** EXT200 Environment variable <name> not found

The <name> argument represents the nantbeofnissing environmemariable, for example
CONFIG_DIR, FILES_DIR, di_in, dir_out. The displayed environment variable was not found. The
symbol definition file (sym_defs) is either missingaiable, or the variable must be set before the task
is run. Contact the Cisco Technical Assistance Center.

(*,**) EXT201 Function <name> failed, <errno>

The <name> argument represetits calling function name, and kro> represents the UNIX error
number. This message indicates failure of the displ&yection call, that is, Major Events for open_file,
stat (sysParm.CTL), ai_open ctlfile, minor events for ai_get_max_num_of_recs(), ai_load_rec(), or
ai_close_file. Examine the error number. Gantthe Cisco Technical Assistance Center.

(*,**) EXT201 Function <calling function> failed, (<error number>)

The <calling function> represents the calling fuantiand the <error number> argument represents the
UNIX error number. The system encountered aufailtrying to make a function call. Examine the
system error. Contact the Cis€echnical Assistance Center foelp in checking the system
configuration and making any necessary modifications.

** EXT202 Invalid AMADEF format, read <error string>, expected <expected string>

The <error string> argument represethe error string found, and <expected string> represents the
string that was expected@he system encountered a format peabwhile trying to read the AMADEF
file. The AMADEF file needs to be fixed. Contabtie Cisco Technical Assistance Center for help in
checking the system configuration améking any necessary modifications.

* EXT205 Unsupported field <field name>, conversion not defined

The <field name> argument represents the nameedidhd. The system encountered an AMA field that
could not be processed. Contaat thisco Technical Assistance Cerfiarhelp in checking the system
configuration and making any necessary modifications.

EXT207 Processed <filename>, converted <num recs>, output = <suffix>

The <filename> argument represettie input flename, <num recs> represents the number of records
converted, and <suffix> represertke output file suffix. This mesage displays pcessing status
information. This is an informational message. No action is necessary.

(*,**) EXT208 <data type> code <structure code> not found, cannot process record

The <data type> argument represents the type of dath<structure code> represents the structure code
or call type. The system is unable to process a record due to missing code and structure code informat
Check the AMADEF file. Contact theisco Technical Assistance Center help in checking the system
configuration and making any necessary modifications.

** EXT209 Error <return value> reading file: CALLSTRUCT_MAP

The <return value> argument represents the vaduaned. The system ementered a format error
reading the callstruct file. Check the CALLSTRUQVAP file. Contact the Cisco Technical Assistance
Center for help in checking the system configuration and making any necessary modifications.
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Formatter Task Messages

The Formatter (FMT) task formats files. FMT procestee polled raw files from the switch and converts
them to an aggregated record format that BAW®s for all processing tasks. FMT renames the
timestamp in the filename to match the timestamghéraw file header record. During processing, this
task writes messages to the syslog with-Mil task identifier (for example, FMTO001).

FMTOO0O <task> version <version number> has started pid <process ID>.

The <task> argument represents the task namesikwenumber> represents the task version number,
and <process ID> represents the UNIdcess identifier. This messagenmdifies the version of the task
that is running. This is an informational message. No action is necessary.

FMTO0O01 <task> terminating with code <return code>, pid <process ID>.

The <task> argument represents the task nameyrrebde> identifies the terminating signal number
encountered by the system, and <process ID> repretes UNIX process identifier. The named task
ended abnormally. The code identifies the errooentered by the system. This is an informational
message. No action is necessary.

FMTO002 <task> terminating with signal <number>, pid <process ID>.
The <task> argument represents the task namember> represents the UNIX signal number, and
<process ID> represents the UNIX process idemtifibe named task was ended by a UNIX signal.

FMTO003 <task> terminating normally, pid <process ID>.
The <task> argument represetite task name, and <procdBs> represents the UNIX process
identifier. The named task ended normally. Thiansinformational message. No action is necessary.

FMT004 Processing file <filename>
The <filename> represents the naaidhe file being processed. @hask has started processing the
named file. This is an informational message. No action is necessary.

FMTO009 Received system signal <signal>
The <signal> argument represents the received sigmaber. The FMT task received a system signal.
This is an informational meage. No action is necessary.

FMTO010 Processed <filename>, total:<number1> good:<number2> fmterr:<number3>
synerr:<number4> semerr:<number5> skipcdb

The <filename> argument represents the proceskathfne, <numberl> represents the total number of
processed call records, <number2presents the number of good cadtords, <number3> represents
the number of bad format call records, <number4sresents the number oflceecords with syntax
errors, and <number5> represetitse number of call records with semantic errors. This message
displays call process summary information. Thiansinformational message. No action is necessary.

FMTO011 Processed <filename>, Skipped CDEs: <number1> Unknown CDEs: <number2>

The <filename> argument represents the prockfEmame, <numberl> represents the number of
skipped CDEs, and <number2> represents the number of unknown CDEs. This message indicates the
number of CDEs that were skipped or unknown precessed file. This is an informational message.

No action is necessary.

FMTO012 Output file <filename>
The <filename> argument represettie processed filename. This message indicates the name of the
output file. This is an informational message. No action is necessary.

FMTO019 [CDR] No flat files to process. Retry in <number> seconds.

The <number> argument represents the number ohsscd his message indicates that no data exists
for processing. The FMT task retries in the digplinumber of seconds. This is an informational
message. No action is necessary.

FMTO020 CDB tag <number>, CDB skipped.
The <number> argument represents the CDB number. This CDB is skipped when the CDB tag is found
in the Skip CDB table. This is an infnational message. No action is necessary.
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FMT021 CDE tag <number>, CDB skipped.
The <number> argument represents the CDE nuniliés. CDE is skipped when the CDE tag is found
in the Skip CDE table. This is an informational message. No action is necessary.

FMTO024 Creating <name> table

The <name> argument represents the lookupgetabme (that is, NPANXX table, Rating Exception
table, Rating Type table, or Trunk Group tablE)e named lookup table is created and loaded into
memory. This is an informational message. No action is necessary.

FMT025 Refreshing <name> table.
The <name> argument represettts lookup table name. The lookup table is reloaded. This is an
informational message. No action is necessary.

* FMT100 System call failure: <name> (<errno>)

The <name> argument represents the name ofedfaifstem call, and <errno> represents the UNIX
error number. This message indicates that the FA8K encountered an error when requesting the
displayed system call. Look up the UNIX error nianbContact the Cisco Tewital Assistance Center.

* FMT101 File error: <call> on <file> (<code>)

The <call> argument represents the name of the fajstem call, <file> represents the filename, and
<code> represents the UNIX error number. This mgssadicates that the FMtask encountered an
error when performing the displayed system call operation. Look up the error number. Contact the Cis
Technical Assistance Center.

*C FMT102 File I/O error: <call> on <file>, requested <numberl>, got <number2>

The <call> argument represents the name of the fhi@dystem call, <file> represents the name of the
file being operated on, <numberl> represents thebeumf bytes requested, and <number2> represents
the number of bytes received. The FMT task encountered an error when performing the displayed I/
file operation. Contact the €40 Technical Assistance Center.

* FMT201 Undefined environment variable <name>
The <name> represents the naméhaef environment variable. This sgage indicates &h the displayed
environment variable is not defined. Caat the Cisco Technical Assistance Center.

* FMT202 Input file does not start with header CDB
This message indicates that the FMT task detectédvatid field value in the call record. Verify the
Cisco MGC input file. Contact the §io Technical Assistance Center.

* FMT203 Error reading TAG/LEN of TLV errno=<error number>

The <error number> argument represents the Udtér number. An error occurred during the reading
of the TLV (T = Tag field code, L = Length of the field value, V = field Value). The FMT task stops
processing this file, renames it as an error file, and begins processing the next input file. Look up the
error. Verify the Cisco MGC input file. Coamtt the Cisco Technical Assistance Center.

* FMT204 Input file is not ended by footer CDB
The system encountered the déged error. Contact the Cisco Technical Assistance Center.

* FMT207 #<index> - <name>: <value> too long, <size> expected.

The <index> argument represents the call recordxintthe <name> argument represents the field name,
the <value> argument represents the field valad,the <size> argument represents the expected field
size. This message indicates ttiw field string exceeded the expecsézk. Contact the Cisco Technical
Assistance Center.

* FMT210 CTL file: <name>:<error>.

The <name> argument represents the contrahdifee, and the <error> argument represents the
displayed error string. This messagdicates the error returned by a control file function. Contact the
Cisco Technical Assistance Center.

* FMT211 CTL file measurement value error: <value>
The <value> argument represents thcorrect value. This messageicates that the content of the
measurement field in the control file is not OlorContact the Cisco Technical Assistance Center.
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Appendix A Troubleshooting Cisco BAMS

M Formatter Task Messages

* FMT212 CTL file lookup value error: <value>

The <value> argument represents the measuremerd.vBis message displayhen the value of the
measurement field in the control file is not 0 or 1. Check the configuration file using MML and fix the
value.

(*,**) FMT221 Function <function name>() failed, (<error number>)

The <function name> argument represents the eallinction name, and <error number> represents the
UNIX error number. This message indicates the failure of a function call. See the UNIX error number
for more information. Contact theisco Technical Assistance Center.

* FMT222 Invalid TLV len:<length> at <position>th chars, CDB len:<size>

The system read in invalid TLV length. The <length> argument represents the incorrect TLV length,
<position> represents the TLV position in the CDBd asize> represents the size of the CDB. The FMT
task stops further processing of the input file and renames the input file by prep@ndifigo the input
filename. Verify the Cisco MGC input file. @tact the Cisco Technical Assistance Center.

* FMT224 Process all CDBs: Error in parsing record.
This message indicates that the FMT task encountaredror during the parsing of this record. Verify
the Cisco MGC input file. Contact the Cisco Technical Assistance Center.

* FMT225 Dump_cde: Unrecognized tag <tag number>

The <tag number> represents thember of the tag. This messageicates that the FMT task
encountered an unrecognized t¥grify the Cisco MGC inputille. Contact the Cisco Technical
Assistance Center.

* FMT226 Incorrect field length <field value length>.

The <field value length> argument represents thetlengthe field value. This message indicates that
the FMT task encountered an incorrect field lengHrify the Cisco MGC input file. Contact the Cisco
Technical Assistance Center.

FMT232 <index> - Fail <function> lookup of <field1>: <valuel> and <field2>: <value2>

The <index> argument represents the index of the call record, the <function> argument represents the
function name of the table lookup, the <field1> argminrepresents the first field name in the call

record, the <valuel> argument represents the first value of the field being looked up, the <field2>
argument represents the second field name in theezadrd, and the <value2> argument represents the
second value of the field being looked up. This message indicates that the task failed to look up the
indicated fields.

FMT234 #<record index> - Invalid record <field names/values>

The <record index> argument regents the recorddex, and the <field names/values> argument
represents the field names and values. This messagmerated if bafoutput (Node Parameters table)
is enabled and the FMT task encousten invalid block format while reading blocks from a control file.
The message shows which fields are litdzdJse MML to correct the values.

FMT235 <number> record(s) failed <table> lookup for file <name>

The <number> argument represents tlumber of records, the <table> argument represents either the
Trunk Group table (TRUNKGRP) or the NAILED Connection table (SIGPATH), and the <name>
argument represents the filename. This messagesstimwmnumber of lookup failures per file. To find
details of a lookup failure, examine the log file /opt/CiscoBAMS/files/sxx/FMT _cdr.log and search for
FMT [23470] messages.

Correct the appropriate record in the Trunk Group table (TRUNKGRP) or in the Nailed Connection table
(SIGPATH).

Example:

The following example represents an FMT [23470] message from a
/opt/CiscoBAMS/files/sxx/FMT _cdr.log file.

FMT [23470] #1 - Fail Trunk Group lookup of Orig_trk_grp: 1002
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