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ASCEND COMMUNICATIONS, INC. END-USER LICENSE AGREEMENT

ASCEND COMMUNICATIONS, INC. IS WILLING TO LICENSE THE ENCLOSED SOFTWARE
AND ACCOMPANYING USER DOCUMENTATION (COLLECTIVELY, THE “PROGRAM") TO
YOU ONLY UPON THE CONDITION THAT YOU ACCEPT ALL OF THE TERMS AND CONDI-
TIONS OF THIS LICENSE AGREEMENT. PLEASE READ THE TERMS AND CONDITIONS OF
THIS LICENSE AGREEMENT CAREFULLY BEFORE OPENING THE PACKAGE(S) OR USING
THE ASCEND SWITCH(ES) CONTAINING THE SOFTWARE, AND BEFORE USING THE
ACCOMPANYING USER DOCUMENTATION. OPENING THE PACKAGE(S) OR USING THE
ASCEND SWITCH(ES) CONTAINING THE PROGRAM WILL INDICATE YOUR ACCEPTANCE
OF THE TERMS OF THIS LICENSE AGREEMENT. IF YOU ARE NOT WILLING TO BE BOUND
BY THE TERMS OF THIS LICENSE AGREEMENT, ASCEND IS UNWILLING TO LICENSE THE
PROGRAM TO YOU, IN WHICH EVENT YOU SHOULD RETURN THE PROGRAM WITHIN
TEN (10) DAYS FROM SHIPMENT TO THE PLACE FROM WHICH IT WAS ACQUIRED, AND
YOUR LICENSE FEE WILL BE REFUNDED. THIS LICENSE AGREEMENT REPRESENTS THE
ENTIRE AGREEMENT CONCERNING THE PROGRAM BETWEEN YOU AND ASCEND, AND
IT SUPERSEDES ANY PRIOR PROPOSAL, REPRESENTATION OR UNDERSTANDING
BETWEEN THE PARTIES.

1. License Grant.Ascend hereby grants to you, and you accept, a non-exclusive, non-transferabl
license to use the computer software, including all patches, error corrections, updates and revisiol
thereto in machine-readable, object code form only (the “Software”), and the accompanying User
Documentation, only as authorized in this License Agreement. The Software may be used only on
single computer owned, leased, or otherwise controlled by you; or in the event of inoperability of tl
computer, on a backup computer selected by you. You agree that you will not pledge, lease, rent,
share your rights under this License Agreement, and that you will not, without Ascend’s prior writte
consent, assign or transfer your rights hereunder. You agree that you may not modify, reverse asst
reverse compile, or otherwise translate the Software or permit a third party to do so. You may mak
copy of the Software and User Documentation for backup purposes. Any such copies of the Softwe
the User Documentation shall include Ascend’s copyright and other proprietary notices. Except as
authorized under this paragraph, no copies of the Program or any portions thereof may be made t
or any person under your authority or control.

2. Ascend’s RightsYou agree that the Software and the User Documentation are proprietary,
confidential products of Ascend or Ascend's licensor protected under US copyright law and you will
your best efforts to maintain their confidentiality. You further acknowledge and agree that all right, t
and interest in and to the Program, including associated intellectual property rights, are and shall re
with Ascend or Ascend's licensor. This License Agreement does not convey to you an interest in 0
the Program, but only a limited right of use revocable in accordance with the terms of this License
Agreement.

3. License FeesrThe license fees paid by you are paid in consideration of the license granted und
this License Agreement.
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4. Term. This License Agreement is effective upon your opening of the package(s) or use of the
switch(es) containing Software and shall continue until terminated. You may terminate this License
Agreement at any time by returning the Program and all copies or portions thereof to Ascend. Asc
may terminate this License Agreement upon the breach by you of any term hereof. Upon such
termination by Ascend, you agree to return to Ascend the Program and all copies or portions there
Termination of this License Agreement shall not prejudice Ascend's rights to damages or any othe
available remedy.

5. Limited Warranty. Ascend warrants, for your benefit alone, for a period of 90 days from the dz
of shipment of the Program by Ascend (the “Warranty Period”) that the program diskettes in which
Software is contained are free from defects in material and workmanship. Ascend further warrants
your benefit alone, that during the Warranty Period the Program shall operate substantially in
accordance with the User Documentation. If during the Warranty Period, a defect in the Program
appears, you may return the Program to the party from which the Program was acquired for either
replacement or, if so elected by such party, refund of amounts paid by you under this License
Agreement. You agree that the foregoing constitutes your sole and exclusive remedy for breach b
Ascend of any warranties made under this Agreement. EXCEPT FOR THE WARRANTIES SET
FORTH ABOVE, THE PROGRAM IS LICENSED “AS I1S”", AND ASCEND DISCLAIMS ANY AND
ALL OTHER WARRANTIES, WHETHER EXPRESS, IMPLIED OR STATUTORY, INCLUDING,
WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE AND ANY WARRANTIES OF NONINFRINGEMENT.

6. Limitation of Liability. Ascend’s cumulative liability to you or any other party for any loss or
damages resulting from any claims, demands, or actions arising out of or relating to this License
Agreement shall not exceed the greater of: (i) ten thousand US dollars ($10,000) or (ii) the total lic
fee paid to Ascend for the use of the Program. In no event shall Ascend be liable for any indirect,
incidental, consequential, special, punitive or exemplary damages or lost profits, even if Ascend he
been advised of the possibility of such damages.

7. Proprietary Rights Indemnification. Ascend shall at its expense defend you against and,
subject to the limitations set forth elsewhere herein, pay all costs and damages made in settlemer
awarded against you resulting from a claim that the Program as supplied by Ascend infringes a Ut
States copyright or a United States patent, or misappropriates a United States trade secret, provid
you: (a) provide prompt written notice of any such claim, (b) allow Ascend to direct the defense an
settlement of the claim, and (c) provide Ascend with the authority, information, and assistance that
Ascend deems reasonably necessary for the defense and settlement of the claim. You shall not cc
to any judgment or decree or do any other act in compromise of any such claim without first obtain
Ascend’s written consent. In any action based on such a claim, Ascend may, at its sole option, eithe
obtain for you the right to continue using the Program, (2) replace or modify the Program to avoid
claim, or (3) if neither (1) nor (2) can reasonably be effected by Ascend, terminate the license grar
hereunder and give you a prorata refund of the license fee paid for such Program, calculated on the
of straight-line depreciation over a five-year useful life. Notwithstanding the preceding sentence,
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Ascend will have no liability for any infringement or misappropriation claim of any kind if such claim
based on: (i) the use of other than the current unaltered release of the Program and Ascend has pi
or offers to provide such release to you for its then current license fee, or (ii) use or combination o
Program with programs or data not supplied or approved by Ascend to the extent such use or
combination caused the claim.

8. Export Control. You agree not to export or disclose to anyone except a United States national
portion of the Program supplied by Ascend without first obtaining the required permits or licenses t
so from the US Office of Export Administration, and any other appropriate government agency.

9. Governing Law.This License Agreement shall be construed and governed in accordance with
laws and under the jurisdiction of the Commonwealth of Massachusetts, USA. Any dispute arising
of this Agreement shall be referred to an arbitration proceeding in Boston, Massachusetts, USA b
American Arbitration Association.

10. Miscellaneouslf any action is brought by either party to this License Agreement against the otl
party regarding the subject matter hereof, the prevailing party shall be entitled to recover, in additic
any other relief granted, reasonable attorneys’ fees and expenses of arbitration. Should any term
License Agreement be declared void or unenforceable by any court of competent jurisdiction, suct
declaration shall have no effect on the remaining terms hereof. The failure of either party to enforce
rights granted hereunder or to take action against the other party in the event of any breach hereu
shall not be deemed a waiver by that party as to subsequent enforcement of rights or subsequent
in the event of future breaches.
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Serganzateni
About This Guide

The SMDS Billing System Administrator's Guja¢hich is intended for switching
system administrators, describes the architecture of Ascend’s billing system, and
contains information on how to set up, install, configure, and manage the billing
system hardware and software. This guide also provides basic troubleshooting solu
to assist the switching system administrator with resolving switching system proble
that impact the collection, storage, transfer, and conversion of billing data.

This manual is intended to be used in conjunction witiBHEI DX 8000/9000
Hardware Installation Guidethe Software Release Notice for the Ascend Billing
System Adjunct Processand theAscend Network Administrator's Guide for
CascadeView/UXYou may also need the following manuals for reference:

* TheSolaris System and Network Administration Guide
» TheSolaris 2.3 System Configuration and Installation Guide

* TheSYBASE SQL Server Installation Guide for Sun Solaris

Organization

The following list summarizes the information contained in this guide.

Chapter 1 —“Overview” provides general information on billing system components
and describes the general architecture of billing system software, as defined in
Bellcore TR775[1].

Chapter 2 — “Ascend Billing System” provides more detailed information on
Ascend’s billing system architecture and its components, including the operationa
characteristics and functional responsibilities of each component.
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Chapter 3 —“Preparing for the Installation” describes the hardware and software
requirements for the Ascend billing system.

Chapter 4 —“Installing the Billing System” describes how to install and configure
the hardware for the billing system. It also describes how to install the operating
system and billing system software on the Adjunct Processors in your network, as
well as how to install and configure SYBASE on the workstation you will be using :
the billing system SYBASE server.

Chapter 5 —“Billing System Configuration” describes how to configure the Adjunct
Processors in the billing system. It also describes how to enable billing on the B-ST
switches and SMDS logical ports in your switching system.

Chapter 6 —“Managing the Billing System” describes the Ascend billing system
utilities, and how to use them to manage the billing system. It also describes how
display billing system information on the Adjunct Processor, as well as how to displ
billing system information on your NMS workstations via CascadeView/UX.

Chapter 7 —“Event Logging” describes the billing system event log file and the
events that are logged to that file. It also provides possible causes and resolutions
error events that occur within the billing system.

Chapter 8 —“SNMP Traps” describes the SNMP trap events that are generated b
the switches in the billing system, and sent to each NMS in the switching system.
When applicable, possible resolutions are provided for those traps which indicate
problem or potential problem within the billing system.
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Conventions Used

This guide uses many acronyms to describe various networking terms. Use the
following list to quickly identify the meaning of the acronyms contained in this guid

Acronym Meaning
AP Adjunct Processor
ATM Asynchronous Transfer Mode
CP Control Processor
DLCI Data Link Connection Identifier
DXI Data Exchange Interface
FTP File Transfer Protocol
IOP I/O Processor
IP Internet Protocol
NMS Network Management Station
NVRAM Non-volatile Random Access Memory
PDU Priority Data Unit
PRAM Parameter Random Access Memory
PVC Permanent Virtual Circuit
SMDS Switched Multimegabit Data Services
SNI Subscriber Network Interface
SvC Switched Virtual Circuit
UCT Universal Coordinated Time
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This guide generically refers to the B-STDX hardware as “the switch.” Additional
conventions used in this guide include:

Used to provide helpful suggestions or reference to materials not
contained in this manual.

Used to warn the reader to proceed carefully in order to avoid
equipment damage or personal harm.

Manual titles are shown in italics. For example:
Ascend Network Administrator's Guide for CascadeView/UX

Program and directory names that appear within a paragraph are shown in bold ty
For example:

/opt/CascadeBS
cascade.log

Menu selections that you have to make are shown as follows:
CascadeView Logon

In this example, you would select CascadeView from the menu bar, then select Lo
from the CascadeView pull-down menu.

Commands that you have to enter are indented and shown in bold Courier font.
Variable parameters are shown in italics, and set off in square brackets. Also,
<Return> indicates when to press the Enter key. For example:

udfdump [ usage data filename ] <Return>

In this exampleydfdump is the command, and$age data filenanjés a variable
parameter for which you would substitute an actual filename for a usage data file.
example:

udfdump bs_A_SMDS.152.148.50.1.30Mar95190000
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Event log and SNMP trap event messages are shown in bold type and are not inde
For example:

Could not communicate with AP daemon

Where to Start

If your switching system has not been installed and configured yet, begin with the
hardware installation instructions in tBeSTDX 8000/9000 Hardware Installation
Guide Then refer to th@&scend Network Administrator's Guide for CascadeView/UX
for instructions on how to configure the switches on your network.

Ascend recommends that you install and configure your switch network
before you begin the billing system installation.

Once the switch hardware is installed and configured:

» If you not familiar with billing system components and terminology, begin with
Chapters 1 and 2 of this manual. Then refer to Chapter 3 for installation
prerequisites and requirements, and continue through to Chapter 5 to complete
billing system installation and configuration.

* If you are already familiar with billing system components and terminology, yo!
can proceed directly to Chapter 3 for installation prerequisites and requiremen
and continue through Chapter 5 to complete the billing system installation and
configuration.
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Overview

SMDS Billing System

Ascend’s SMDS billing system software for B-STDX switches provides data usage
measurements within a switching system, enabling you to easily compile intra-netw
SMDS usage statistics on every logical SMDS E.164 address that traverses a cust
interface. The resulting usage statistics can then be transferred at your leisure, via
to your own billing processing software for use in customer billing, invoice processir
network usage evaluation, and audit reconciliation.

The Ascend billing system provides high reliability, in that switching system failure
which can affect the completeness of usage measurement statistics are minimized
billing system also provides high accuracy; over-billing is prevented at all times, ar
under-billing of usage-based services is prevented under as many circumstances
possible. In addition, the billing system has been designed in such a way that it he
minimal impact on the performance of other components of the switching system

(such as the packet processing rate).
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The Ascend billing system software consists of the following components:

Billing-enhanced B-STDX switching system software, which consists of a Usa
Data Generator and Data Aggregator.

Adjunct Processor billing system software, which consists of a Data Record
Formatter and a Data Record Transmission function.

Billing-enhanced CascadeView/UX Network Management Station (NMS) softwar
which provides billing system management and control functionality via the NM
console.

The Ascend billing system hardware consists of the following:

One or more networked B-STDX switches
One or more Sun SPARCstations to serve as the Adjunct Processor(s)

At least one Sun SPARCstation to serve as the Network Management Station

SMDS Billing System Administrator’'s Guide
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Billing System Architecture

This section provides the general architecture of billing system software as define
Bellcore TR775[1]. As Figure 1-1 shows, the billing system is composed of a switchi
system, management and control system, and RAO processing. The switching sy:
consists of switch hardware and one or more Adjunct Processors (APs). These
components are responsible for generating, compiling, formatting, and transmittini
usage data. The management and control system refers to your Network Manage
Station (NMS). This component enables you to configure and manage the billing
system. RAO (Revenue Accounting Office) Processing is internal to your own Billir
Center. This component uses the compiled and formatted usage data for custome
billing, invoice processing, usage measurement studies, and audit reconciliation.

RAO
Usage Data Data Data Record Data Record / Processing
Generation —»| Aggregation Formatting Transmission
Function Function Function Function
Switch(es) Adjunct Processor(s)
Management
o ~«——» and Control
Switching System Functions

Figure 1-1. General Billing System Architecture
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Figure 1-2 shows an example of a billing system hardware configuration. Please r
that each switch in the system can be associated with only one AP, but one AP m
service more than one switch. In the following illustration, Switch A and Switch B a
connected to Adjunct Processor 1, while Switch C is connected to Adjunct Proces
2. All APs in the switching system are then connected to your RAO Processing sys
at your Billing Center.

Adjunct
Processor 1!

A Aggregated
Data

Aggregated
Data

System

Adjunct
Switch C Processor 2

. Usage Measurement System

Figure 1-2. Sample Billing System Hardware Configuration

The functions performed by each component in the billing system are described in
following sections.
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Switch Functions

The Usage Data Generator and Data Aggregator are both performed by the switc
firmware. Within each switch in the switching system, the Usage Data Generator
measures billable SMDS data traffic being switched through the network. Billable
SMDS traffic is measured at egress DXI/SNI logical ports, per E.164 address
subscribed to the DXI/SNI.

Since one Usage Data Generator is needed on each network 1/0O card on which SI
usage statistics are to be tracked, more than one Usage Data Generator may exis
given switch. The data produced by the Usage Data Generator is then collected b
Data Aggregator, which stores the collected data in stable storage until the data ce
reliably transferred to the Adjunct Processor.

The length of time that the Data Aggregator collects data before sending it to the A
known as the aggregation period. The aggregation period is user-defined via
CascadeView/UX. For example, you may configure the billing system to send
aggregated data to the AP every 30 minutes, which means you have an aggregati
period of 30 minutes.

While data is being transferred to the AP, the Data Aggregator begins collecting d
for the next aggregation period from the Usage Data Generators.

Adjunct Processor Functions

The Data Record Formatter and the Data Record Transmission function are both
performed by one or more APs. The Data Record Formatter periodically collects th
aggregated usage data from the switch, and formats the data into billing records tl
your RAO Processing system understands. These billing records are then stored «
hard disk.

When the RAO Processing system requests data from the AP, the Data Record
Transmission function transfers the billing records to the RAO Processing system.
Data Transmission function is managed by the standard UNIX File Transfer Protocc
(FTP) server on the AP. (The FTP software is the standard FTP server that is bun
with the Sun OS).
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RAO Processing System Functions

The RAO Processing system is responsible for initiating the billing record transfer fr
the AP to the RAO Processing system. Once the records have been transferred, F
Processing performs its billing functions (e.g., produces customer invoices or perfo
usage measurement studies) as you have defined them.
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Ascend Billing System

This chapter describes the billing system architecture developed by Ascend to sup
usage measurement on Ascend’s B-STDX switches. It provides detailed informati
on the four billing system functions: Usage Data Generation, Data Aggregation, D
Record Formatting, and Data Transmission.

Billing System Functions

This section describes the functions that are performed by the switches and AP(s]
the billing system, and how these functions interact with each other to provide relis
and complete usage information.
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Figure 2-1 illustrates how the Usage Data Generators and Data Aggregator intera
within a B-STDX switch.

IOP Plus Module CP Plus Module
Data A T Data Real-time
Aggregator | 5| Aggregator ¢ Clock
: A
\j
Service-Independent
Interface
3 A
LA I . A
‘ Usage Data Manager ‘ : SMDS : -

. ' FTP
A : Usage Data : Usage Data
. : Transfer to

Usage Data '
9 | Aggregated . Adjunct Processor
+ Usage Data
. (NVRAM) :
--------------
SMDS Usage Data Generator Data Aggregation Function
—» Indicates Data Flow - - - - ¥ |ndicates Management and Control

Figure 2-1. B-STDX Billing System Components

Figure 2-2 illustrates the internal processing of the Data Record Formatter and Dz
Record Transmission function on the AP.
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Usage
Data

Data Record Formatter

Statistics [ Local
& Parameters »| Management
-1 and Control

i From

-l ‘
e | Front End — 3 < Provisioning
L | Processing Your System
Data Data Record
Y ~_ - Transmission
© Function
Billing
Record Billing
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Figure 2-2. Adjunct Processor Billing System Components

For detailed descriptions of the functions shown in Figures 2-1 and 2-2, refer to th
following sections.

Usage Data Generator

Ascend’s Usage Data Generator is performed on each IOP Plus module in a B-ST
switch, as shown in Figure 2-1. This function measures and records all billable SM
traffic that is processed by the switch. Traffic measurements are taken on every loc
address (SMDS E.164 address) that traverses a customer access interface.

SMDS Billing System Administrator’'s Guide




Billing System Functions A
ASCEND

The Usage Data Generator consists of

» A Usage Data store, which stores the usage data that is being collected.

» A Meter, which is responsible for performing usage measurement.

* A Usage Data Manager, which interfaces with the Data Aggregator function.

When a Usage Data Generator begins executing (typically when the IOP Plus mot
is initialized, or billing is initially enabled on the switch), the Usage Data store doe!
not contain any usage data. As SMDS L3 PDUs are received and processed by ar
Plus module, the Meter determines whether or not the data unit needs billing treatmr
If it does, the Meter makes the appropriate usage measurement and updates the L
Data store.

The Usage Data Generator transfers data from the Usage Data store to the Data
Aggregator under the following conditions:

* When a request to transfer data is made by the Data Aggregator (this occurs
periodically during an aggregation period)

* When the Usage Data store is nearing its storage capacity

* When, after updating a record in the Usage Data store, a value in the record h
reached a threshold and is in danger of overflowing

> Two Usage Data stores are used. While data in the primary store is

being transferred to the Data Aggregator, the Meter continues to update
the secondary store. This prevents usage data from being lost while
data is being transferred to the Data Aggregator.

> Usage data maintained by the Usage Data Generator is not maintained

within stable storage. Also, usage data is not mirrored on the standby
IOP Plus module in a redundant configuration. As a result, when an
active I0OP Plus module fails, any usage data that has not yet been
recorded by the Data Aggregator is lost.
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Service-Independent Interface

The service-independent interface provides a consistent programming interface bet\
the Data Aggregator and the Usage Data Generator. The Data Aggregator uses tt
interface to communicate with the SMDS Usage Data Generator. The interface is
designed to be service-independent, which allows for future support of ATM and
Frame Relay Usage Data Generators.

Data Aggregation Function

The Data Aggregation function stores usage data generated by all SMDS services
are being provided by the switch. This function is distributed between the 0P Plu:
modules and the CP Plus module (as shown in Figure 2-1), and consists of the
following components:

» The Data Aggregator, which is responsible for collecting usage data from the
Usage Data Generators, then storing the data in stable NVRAM storage until i
can be transferred to the AP

« FTP, which provides reliable transfer of raw usage data from the switch to the

» A Real-Time Clock, which provides the Data Aggregator with the current date
and time (this information is used to schedule and record aggregation period s
and elapsed times)

* Aggregated Usage Data, which is maintained in NVRAM by the Data Aggrega

Real-Time Clock

Ascend’s billing system software uses the CP module’s real-time clock to schedule
activities at specific times of the day. When a switch is defined in CascadeView/U:
the NMS reads the value of its system clock, and sets the clock on the switch’s CI
Plus module to that value. Then, to ensure that all switches connected to an NMS
set to the same time, the NMS sets the time on all defined switches once each da
00:00:00 local time).

> The time sent to each switch by the NMS is in Universal Coordinated
Time (UCT), also known as Greenwich Mean Time (GMT).
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Aggregated Usage Data Records

Aggregated Usage Data records can be either open or closed. Open records can
updated with new usage data. Closed records cannot be updated with new usage

In addition to usage data and record keys, each Usage Data record contains two
timestamps, which indicate the day and time the record was opened (created) anc
closed. When a new record is opened, the timestamp of the open is recorded withil
record. When the Data Aggregator closes a record, the elapsed time (time delta)
between the open and close of the record is recorded.

Usage data records are closed under the following conditions:
» At the end of the aggregation period

* When a counter value reaches a threshold and is in danger of overflowing. In 1
case, the record is closed and a new record is opened. The close time of the f
record and the start time of the new record are set to the current time. Also, a
event message is generated to indicate that an overflow condition occurred (refe
“SNMP Traps” on page 8-for more information on trap events that are generate
by the switches in the billing system).

Operational Characteristics

The following sections define the operational characteristics that the Data Aggreg:
maintains in order to execute the usage measurement process. These characterist
set in CascadeView/UX, as describedSmvitch and Port Configuration” on page
5-13

Aggregation Period

The aggregation period is the length of the usage measurement periods. When ar
aggregation period ends, Aggregated Usage Data is transferred to the AP. The nex
aggregation period then starts within one second. As a result, all switches connect:
a given AP must be synchronized such that they execute new aggregation periods
within one second of each other. As stated earlier, this synchronization is perform
by the NMS once each day.
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If a switch fails during an aggregation period (causing usage data to be lost), and
switch subsequently restarts and begins generating usage data, the following recc
are created:

» Billing records for the period between the beginning of the aggregation period ¢
the time of the switch failure

» Billing records for the period between the switch restart and the end of the
aggregation period

> If a switch stops processing data traffic, but does not lose any usage data,
the current aggregation period is unaffected. In this case, only one set of
billing records is created.

Collection Period

The collection period determines how long usage data is collected and stored in tt
Usage Data registers before being sent to the Aggregated Usage Data store. The
recommended collection period is 30 seconds (which is the default setting). At the
of a collection period, all usage data in the Usage Data registers is sent to the Aggret
Usage Data store.

Billing

This is an Enabled/Disabled attribute which indicates whether or not the billing
system’s Usage Data Generators are enabled. This attribute can be set on both
switch-wide and customer interface (logical port) level. That is, you can enable billi
on some logical ports on a switch, while having billing disabled on other logical po
on the same switch. However, no usage statistics are gathered on any logical ports
billing is enabled on the switch (even if individual logical ports are already enabled
billing). Conversely, if you enable billing on a switch, no usage statistics are gathe
on a logical port until the logical port is also enabled for billing.
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Daily Audit Processing

This is an Enabled/Disabled attribute which indicates whether or not daily audit
statistics are to be gathered on the switch. This attribute applies only on a switch-v
basis; it does not apply to individual logical ports (that is, it cannot be set on individi
logical ports). Daily audit statistics include the number of usage records created a
the number of records sent to the AP.

Daily audit statistics can be used for audit reconciliation purposes.

Daily Audit Processing Time

Daily Audit Processing Time (DPT) refers to the time of day at which daily audit
statistics are to be transferred to the AP. Daily audit statistics are uploaded to the
once a day. The default setting is 00:00:00 UCT.

Adjunct Processor Network Address

The Adjunct Processor Network Address is the IP address of the AP assigned to
service the switch (that is, collect aggregated usage data from the switch).

Login Credentials

The Login Credentials are the {username,password} combination which FTP uses
access the Adjunct Processor that is assigned to service the switch.

Restart Billing

The Restart Billing attribute is defined on both a switch-wide and customer interfa
(logical port) level.

Setting the switch-wide value to OFF terminates the current aggregation period ar
causes an immediate transfer of all usage records to the Adjunct Processor.

Setting a customer interface value to OFF causes the Data Aggregator to close th
usage record for that customer interface.

Setting the switch-wide value from OFF to ON causes a new aggregation period t
begin on the switch.
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Setting a customer interface value from OFF to ON causes a new usage record to
opened for that customer interface.

Operation

To collect Usage Data, the Data Aggregator periodically polls each IOP Plus modu
Usage Data Generator for the current set of billable SMDS usage statistics (the
frequency with which polling occurs is determined by the collection period setting
Upon receiving the data, the Data Aggregator updates the Aggregated Usage Da
store. For each usage data item received from the Usage Data Generator, the follo
rules are used to determine how the Usage Data store should be updated:

« If an open Usage Data record does not exist for the new data, a new record is
opened and the usage data is recorded.

» If a Usage Data record exists and is open, the record is updated with the new u
data. For example, if the usage data consists of a counter, the usage data iten
counter is added to the counter value in the Usage Data record, and the new v
is stored in the Usage Data record.

* If a Usage Data record exists, but is closed, a new record is opened and the u
data is recorded in the new record.

After a Usage Data record has been updated, if any usage data value has reache
threshold (and is in danger of overflowing), the Data Aggregator closes the record
more usage data arrives for this record before the end of the current aggregation pe
the Data Aggregator opens a new record, and stores the new information in that re

For example, if the aggregation period is 30 minutes, an SMDS SNI that is receivir
large amount of traffic may produce two sets of Usage Data records. The first recc
may track usage measurement for minutes 0 through 18 of the aggregation perioc
while the second record would track usage measurement for minutes 19 through 3!
The first record would be closed after 18 minutes, while the second record would |
closed at the end of the aggregation period (after 30 minutes).
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Aggregated Usage Data Store

The Aggregated Usage Data store is maintained in 2 MB of battery-backed NVRA
on the CP Plus module. This memory is separate from the CP Plus module’s PRA
and is used primarily for the billing system. The NVRAM for the Aggregated Usag:
Data store is separated into two areas. The primary storage area stores aggregate
usage data for the current aggregation period, while the secondary storage area is
to store usage data while the FTP process is transferring data from the first area t
AP. This feature guards against the loss of usage data when updates to the usage
files are being made. Once the data in the primary storage area has been transfer
data in the secondary storage area is transferred to the primary storage area.

The Data Aggregator also maintains a hash table structure in volatile memory. Thi
structure is used to quickly and efficiently access the Aggregated Usage Data stc
When a CP Plus module reboots (due to a reset request from the NMS or a crash
non-redundant configuration, the Aggregated Usage Data store still exists in NVRA
but the hash table structure is destroyed. During the system software boot, the Da
Aggregator disables the billing system until after it has rebuilt the hash table structt
While the hash table is being rebuilt, the Usage Data Generator is disabled, and u
data is not being collected (this condition exists for no more than two seconds).

> Recovery and redundancy of data in a redundant CP Plus module
configuration is currently not supported.

Usage Data Transfers

The Data Aggregator transfers the aggregated usage data to the AP under the follo
conditions:

» At the end of the defined aggregation period. In this case, the Data Aggregato
transfers the aggregated usage data to the AP, then begins a new aggregatior
period. The Data Aggregator first polls the Usage Data Generators for the late
statistics, updates the Usage Data store, then closes all records. It then signal
file transfer process to transfer the usage data to the AP.

Usage data is transferred to the AP either via an SMDS in-band management
(which is configured from CascadeView/UX), or via a direct or indirect Etherne
connection.
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Once the transfer is completed, the Data Aggregator clears the Aggregated U:
Data store and begins a new aggregation period, setting the starting time of th
new aggregation period to the time at which the previous Usage Data records v
closed. The scheduled end of the period is then set to the start time plus the
defined length of the aggregation period. For example, if the new aggregation
period starts at 10:00:00, and the defined length of the aggregation period is 3
minutes, the end of the aggregation period is scheduled for 10:30:00.

* When the Aggregated Usage Data store is near capacity. In this case, the Dat
Aggregator immediately closes all records and signals the FTP process to tran
the Usage Data to the AP.

Once the transfer is completed, the Data Aggregator clears the Aggregated U:s
Data store and begins a new aggregation period, setting the starting time of th
new aggregation period to the time at which the previous Usage Data records v
closed. Howevethe scheduled end of the aggregation period does not change
For example, if the aggregation period is 30 minutes, and is scheduled to end
10:30:00, but data had to be transferred after 22 minutes due to a threshold

condition, the new aggregation period will still be scheduled to end at 10:30:0C(
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If the Adjunct Processor is not Available

If communication with the AP cannot be established at the end of an aggregation
period, the Data Aggregator will periodically attempt to communicate with the AP.
the meantime, the primary Usage Data store is closed, and usage data for the ne\
aggregation period is stored in the secondary Usage Data store to keep it separate
usage data collected during the previous aggregation period.

The Data Aggregator continues adding new records to the secondary Usage Data
until the secondary store reaches capacity. Once the capacity of the secondary st
has been reached, the Data Aggregator continues to update only the open Usage
records contained within the store. This process continues until communication wi
the AP is established and the closed records can be transferred.

When communication is established with the AP, only the Usage Data records fro
the closed primary Usage Data store are transferred to the AP for billing record
processing. Once these records have been transferred, the usage data in the sec
store is then moved to the primary store.

> An SNMP trap event is generated by a B-STDX switch whenever the

Data Aggregator cannot communicate with the AP. Similarly, an SNMP
trap event is generated when the capacity of the Aggregated Usage
Data store is reached. For more information on SNMP trap events for
Ascend’s billing system, refer to “SNMP Traps” on page 8-1.

> In addition to the SNMP trap events generated by switches, the AP

generates event messages to inform you of normal and anomalous
billing system events. These event messages are stored in the file
/opt/CascadeBS/cascade.log . For more information on cascade.log
and event logging, refer to “Event Log Messages” on page 7-3.

SMDS Billing System Administrator’'s Guide




Billing System Functions A
ASCEND

Data Record Formatting and Transmission

The Data Record Formatter and Data Record Transmission functions are perform
by the AP, as shown in Figure 2-2. In an Ascend billing system setup, the AP is a .
SPARCSstation running Solaris 2.3. For specific hardware and software requiremer
for the AP, refer to Chapter 3.

Any number of APs can be configured on the billing system. Any given switch mus
send its data to only one of the APs. However, a given AP can service multiple
switches. As a rule of thumb, Ascend recommends a given AP should service no n
than 10 switches.

Since the AP is a transaction processing system that uses network-, memory-, an
filesystem-intensive applications, Ascend recommends that a dedicated workstatic
be used, and that no additional applications be resident on the system.

The Data Record Formatter is composed of the following components:

* A Front End Processor function, which is responsible for managing usage datz
transfers from the switch via a reliable TCP-based file transfer protocol.

* FTP, which performs the reliable transfer of the Aggregated Usage Data from
B-STDX switches in the switching system.

« Abilling record formatter, which is invoked whenever usage data has been recei
from a switch. The billing record formatter takes this raw data, possibly combin
it with customer configuration information supplied by your provisioning systen
and converts it to your billing record format. The billing records are then stored
a disk file for later retrieval by your RAO Processing system at your Billing
Center.

Depending upon your billing requirements, the billing record formatter may als
format statistics maintained by the AP into billing records. For example, you m
need a set of audit reconciliation statistics files that summarize the day’s billing
operation.

The Data Record Transmission function performs reliable transfer of billing record
files to your RAO Processing system. FTP is the only component of the Data Rect
Transmission function.
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Operation

Billing records are created and stored on disk whenever usage data is received frc
the Data Aggregator. This section describes the billing record creation process.

First, Aggregated Usage Data is transferred to the AP via a reliable TCP-based fil
transfer protocol, and is buffered in a temporary file. Once the usage data has bee
transferred, the Front End Processor invokes the appropriate Billing Record Forma
which then creates the billing records. The Front End Processor then waits for the |
transfer of data.

> The Data Aggregator on each B-STDX switch drives the scheduling of

the aggregation period. The AP is a passive object in the system; it
simply waits for usage data from the Data Aggregator, then creates
billing records.

Billing record files are created using the naming conventhX>SSNNN, whereXXX

is the Switch ID assigned by your Provisioning System to the switch that generate
the data, antiNNis a value from 000-999 (this value is assigned sequentially). The
Switch ID may be a number, switch name, or network address, depending on the s
of your Provisioning System. Billing record files begin with a billing file header,
followed by a number of billing records, and terminated by a billing file trailer.

For more information on the format of billing records, ‘$@eplaying Billing Record
Files” on page 6-6

Error Suspense Files

In some situations, the billing record formatter may be unable to convert some Us
Data records into the appropriate format. When this happens, the record is stored
Error Suspense file (in the directdppt/CascadeBS/esfuntil it can be processed by
the billing record formatter. Periodically, a UNIX cron routine re-executes the billin
record formatter on these Error Suspense files to process the records that are stol
them. As a result, no usage data is lost. If you do not want to wait for the cron rouf
to execute, you can manually convert these files to billing record files, as describe:
“Manually Converting Error Suspense Files” on page 6-16
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The billing record formatter may be unable to process a record for any of the follow
reasons:

* The customer’s network address within the record was not found in the Custor
Database. In this case, additional information that is provided by the Custome
Database is missing, and the billing record cannot be created. Once the Custc
Database is updated to include the customer’s network address, the record ca
then be processed by the billing record formatter.

e The Customer Database cannot be accessed (due to the database server or ne
being down). In this case, when the server or network is up again, the billing
records in the Error Suspense file(s) will be processed by the billing record
formatter.

> All conditions that result in Usage Data records being stored in an Error

Suspense file are logged in the Event Log file, cascade.log , thereby
enabling you to easily determine why an Error Suspense file has been
created.

The contents of a given Error Suspense file can be displayed usingfduenp -u
command (as described‘iDisplaying the Error Suspense Files” on page) 6-6
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3

Preparing for the
Installation

This chapter describes the hardware and software requirements for the Ascend bil
system.

Overview

When installing the billing system on your CascadeView switching system, there ¢
two approaches you can take. The first, and recommended, approach is to have a
dedicated SYBASE server for the NMS and a dedicated SYBASE server for the AF
in the switching system, as shown in Figure 3-1. The second approach is to have
NMS and all APs share one SYBASE server, as shown in Figure 3-2.

> In either case, the SYBASE filesystem (e.g, /opt/sybase ) must be nfs
mounted on each AP,
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Adjunct Processor 1

CascadeView Billing System
SYBASE SYBASE Server
Server

Figure 3-1. Using DedicatedSYBASE Servers

lopt/sybase

CascadeView
and Billing System
SYBASE Server

Figure 3-2. Using Combined SYBASE Server
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Installation Considerations

Since the AP software is disk-intensive, special considerations have to be made w
allocating disk space for usage data file and billing record file storage. Billing reco
files include both raw usage record files uploaded from each switch connected to tt
AP, as well as converted billing records. This section describes how to determine
disk space requirements for the AP, based on your network design and usage.

All AP software is installed to thiept filesystem in théCascadeBSlirectory. Also,
all Usage Data files are stored in thpt filesystem. Billing record files are stored in a
filesystem/directory of your choice.

Before installing the Solaris operating system on the AP, you need to determine h
much space has to be allocated to/t filesystem, and how much space has to be
allocated to the filesystem in which converted billing record files will be stored.

Determining Disk Space Requirements

The amount of disk space you need to reserve for your partitions depends on you
network design, the number of SMDS customers on the network, and the amount
traffic on the network. This section presents some background information on disk
space usage, followed by a simple example to show how to calculate the required s

When computing space requirements, you need to determine how much space is
needed for raw usage data files, and how much space is needed for converted bill
record files. These files will be stored in directories that you set up prior to installin
SYBASE (se€Configuring the Billing System Directories” on page 411

In addition to the space needed for the usage file and billing file directories, if you .
installing the SYBASE server on an AP, you will need 100 MB of disk space for th
SYBASE database.

> Audit reconciliation (daily statistics) files take up a negligible amount of
space, so they do not have to be considered.

Each switch that sends data to the AP will generate one usage data file at the end
each aggregation period. If the AP is servicing 10 switches, 10 usage data files wil
generated for each aggregation period. As showrage 5-2these files are stored in
the/opt/CascadeBS/udfileslirectory and théopt/CascadBS/estlirectory.
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Once the usage data files have been transferred to the AP, they are converted to b
record files. One billing record file is generated for each usage data file that was

transferred to the AP during a given aggregation period. Billing record files are sto
in a directory of your choice (you select this directory during the software installatio

> After the conversion process, the usage data files are not deleted
automatically. This must be taken into consideration when computing
disk space requirements.

Space Requirements per Aggregation Period

The minimum size of a usage data file is 65538 bytes (this is the file size if the file
contains no SMDS usage records). Each SMDS usage record is 24 to 36 bytes in
depending on the record type; as a norm, an SMDS usage record is 24 bytes in si
Therefore, if a usage data file for an aggregation period contains 1500 records witl
average size of 24 bytes, the file will be approximately 100 KB in size (65 KB + 36
KB).

After usage data files are transferred to the AP, the billing record formatter conver
them to the appropriate billing record format, and stores the converted records in
billing record file.

Billing record files contain one header record and one trailer record. In addition, th
contain one billing record for each usage record that was converted. Each record,
including the header and trailer, occupies 66 bytes. Therefore, if a Usage Data file
an aggregation period contains 1500 records, the related billing record file will use
about 100 KB of disk space (1502 records x 66 bytes).

Example

Suppose your network is configured as follows:
* Ten B-STDX switches connected to the AP
» 500 SMDS customer interfaces per switch

» An average of three billable events per SMDS customer interface during a give
aggregation period
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To determine your specific disk storage requirements for the Usage Data files genelr
during an aggregation period, use the following algorithm:

1.

Determine the total number of billable SMDS addresses on all switches being
serviced by the AP. For example, if you have 10 switches, each with 500 SMD
customer interfaces, the total number of billable SMDS addresses is 5,000.

Estimate the average number of other SMDS interfaces that will communicate
with each billable SMDS address during an aggregation period. For example,
one billable SMDS address receives communications from an average of 4 ott
SMDS interfaces, and a second billable SMDS address receives from an aver
of 2 other SMDS interfaces during an aggregation period, this value would be

Multiply the first value (for example, 5,000) by the second value (for example, -
This gives you the total number of SMDS usage records that will be stored in t
Usage Data file for the aggregation period. In this example, it would be 15,00C
records.

Multiply the number of SMDS usage records by 24 bytes. For example, 15,00
records multiplied by 24 bytes is approximately 360 KB. Based on the sample
network design defined above, this is the amount of storage space required fo
Usage Data files generated during the aggregation period.

To determine your specific storage requirements for the billing record files created
during an aggregation period, use the following algorithm:

1.

Determine the number of Usage Data records that will be converted to billing
records, and add 2 to this number. For example, if you have 15,000 usage rec
15,002 billing records will be created (this includes the header and trailer recor

Multiply the resulting number by 66 bytes (the size of each billing record). For
example, 15,002 x 66 bytes = 1 MB (approximately).

Therefore, in this example, you need 360 KB of storage space for Usage Data files
1 MB of storage space for billing record files during each aggregation period.
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Space Requirements per Day

To determine how much storage space is required each day, multiply the number
aggregation periods per day by the amount of space required for each aggregatio
period.

Following through with the example in the previous section, if the aggregation peri
is 15 minutes, then you have 96 aggregation periods per day. Each aggregation p
requires 360 KB of storage space for Usage Data files, and 1 MB of storage space
converted billing record files. Therefore, you would need approximately 35 MB of

space for Usage Data files, and approximately 96 MB of space for billing record fil

Space Requirements per Billing Cycle

To determine how much storage space you need for each billing cycle, multiply th
amount of space required each day by the number of days in the billing cycle. Alsc
is a good idea to increase this value by 25% to provide a safety zone.

Following through with the previous example, if your billing cycle is 30 days, your

storage requirements would be about 1.1 GB for usage data files, and about 2.9 Gl
billing record files. To provide for a safety zone, increase these values by 25%, to

approximately 1.5 GB and 3.6 GB respectively.

Since usage data files are stored in the /opt filesystem, you need to reserve the
appropriate amount of space fopt when setting up your disk partitions. Since
billing record files are stored in a directory of your choice, you have to decide whe
to store them before beginning the software installation, then reserve the needed s
in the appropriate partition. For example, if you want to store billing record files in
directory calledbilling , make sure you reserve enough spactithng when setting

up your disk partitions.
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Hardware Requirements

This section describes the minimum configuration for the B-STDX switches in the
billing system. It also describes the minimum hardware configuration for the AP. F
NMS hardware requirements, see #seend Network Administrator's Guide for
CascadeView/UX

B-STDX Switch Requirements

The Ascend Billing System is supported on B-STDX 8000 and 9000 model switch
that are configured with CP Plus and IOP Plus modules.

At least one CP Plus module must be installed in the B-STDX switch (for a redund
configuration, two CP Plus modules must be installed). Also, IOP Plus modules m
be used in the switch for each customer interface on which billing functionality is
needed. Billing system functionality is not supported on older CP Basic and IOP
modules, since the older CP Basic modules do not contain the NVRAM that is nee
for the Usage Data store, and older IOP modules do not support SMDS functions.

Adjunct Processor Requirements

The hardware requirements for the AP depend on your current billing system neel
and your plans for future expansion of the billing system.

At a minimum, the AP must be a Sun SPARCstation 10 with 96 MB of memory. Tl
amount of disk space (and consequently, number of hard drives) required depend
your network design, as describedretermining Disk Space Requirements” on
page 3-3

To support future expandability on a growing network, a low-end Sun SPARCCent
1000 is recommended. This Sun model can be configured with up to eight CPUs |
two CPU cards) and 512 MB of memory on each CPU card. Also, this model supp
up to 60 GB of disk space on each external disk adapter.

In addition, a 17-in. or larger color monitor must be installed on the AP. Also, in orc
to install the AP software, a 1/4-in. cartridge (QIC) tape drive must be accessible fr
the AP.

SMDS Billing System Administrator’'s Guide




Software Requirements A
ASCEND

Software Requirements

This sdion lists the s@tware requirements for the biling system.

B-STDX Switch Requirements

No additional software is needed forthe switchesin thebilling system, snce the
billing system functionsare integrated irto the switch firmware onall CPPlusand
IOP Plus modles For informatian on thefirmware releaseyou shaild be ushg, refer
to theSoftware Release Noticerfthe Asced Billing System Adinct Processo.

NMS Requirements

The NMSworkstationbeing used for billig systemmanagement mustabe
Cascad¥iew/UX Releag 1.5 or greater installed iorder to sugport billing system
fundtions. Foradditional NM S software requirements, refer to the Ascend Network
Administator’s Guide for Cascad&iew/UX.

Adjunct P rocessor Requirements
The fdlowing minimumsoftware hasto be installed a each AP:
e Sdaris Opeating Sydem, release 2.3
» Solaris Maintenace Release 1 fordharis 2.3

» Disk spaning/disk managen softvare of your boice (only if you need more
than 2 GB of storag space for usagdata al billing recordfiles)

* Asced Billing System sftware, release 1.0

Since each AP nyarequire sveral GBs of dve space for sting usage datfiles and
convertedbilling record files, you alsohave to install didk spanningdisk managenat
software of yarr choice.

For complete instédtion instuctions, refeto Chapter 4.
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Installing the Billing
System

This chapter describes how to install and configure the hardware for the billing syst
It also describes how to install the operating system and billing system software on
APs in your network, as well as how to install the SYBASE software on a dedicate
billing system SYBASE server.

Hardware Installation

This section describes how to install and configure the hardware components that
be used for the billing system, including the NMS, B-STDX switches, and Sun
SPARCstation(s) you will be using as your Adjunct Processor(s). All billing system
hardware must be installed and configured on the network before you begin the
software installation on the APs.
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NMS Installation and Configuration

The NMS workstation beig used for billng system maagement mudte installed as
de<ribed in the B-STDX 8000/9000 Hardware Installation Quide. No additional
hardware nstallaton steps are needed tapport tte billing system.

To install the NMS softvare and configure the NMSon the nework, refer to the
Ascand Network Adminisator's Guide for Cascadéew/UX. The NMS software
mustbe installed ad configured beforg/ou begin the AP software installation.

B-STDX Switch Installation and Configuration

>

The B-STDXswitches in thebilling system must benstalled ard comected to the
network & de<ribed n the B-STDX8000/9000 Hardware Instllation Guide. No
additional hadware installatio steps are needed $upport thebilling system.

If you have not already configured the B-STDX switches on yournetwork, refer to the
Ascend Network Adminisator's Guide for Cascadéew/UX for instructionson how
to doso. For instiuctions onconfiguring the swith for billing system functionality via
Cascad¥iew/UX, see“Billin g System Cofiguratiori’ on pages-1.

Do not configure your switches and logical ports for billing until all
software has been installed on the APs and SYBASE server.

Adjunct P rocessor Ha rdware Installation

For instructionon installing theSun workstatbn(s) you areusing as he AP(s) refer
to the hardwaginstallation guide ya receved with the workstation.

Each AP must be connected to theetwork on which the switches it services rdsi
Currently, you can conneche APs to tle switch netvork using a direcor indirect
Ethernet connectiqror via anSMDS in-bard man@ement paron any switch
(preferably, the most loel switch) in that network.

In addtion, in orcer to install thebilling system sdtware, al/4-in. cartridge (QIC)
tape dive must be accessiblby the AP

SMDS Billing System Ad ministrator’'s Guide




Adjunct Processor Software Installation A
ASCEND

Adjunct Processor Software Installation

There are two methods that you can use to install the required CD-ROM software
your APs:

* Remotely, using a Solaris bootp server

e Locally, using an attached CD-ROM drive

Remote Installation Prerequisite

>

If you choose to remotely install the AP software across the network, you
must use the Solaris Administration tool to properly configure the bootp
protocol. To define the bootp configuration, follow the instructions in the

Solaris 2.3 System and Network Administration Guide.

Depending upon the installation method you choose for installing the software, the
commands you have to enter may vary slightly. Whenever a command is specific |
remote or local installation, it is identified in the following manner:

Remote Example

Remoténstallations, type

/cdrom/install -d /cdrom/openview <Return>

Local Example
Localinstallations, type
/cdrom/cdrom0O/install -d /cdrom/cdromO/openview <Return>

Note that UNIX commands are case sensitive. All UNIX commands must be enter
exactly as they appear.
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Installation Options
As stated in Chapter 3, you have several options for installing the SYBASE server
* You can use a dedicated SPARCstation for the billing system SYBASE server.

* You can use the CascadeView SYBASE server (andabeview.datlevice) to
support the billing system.

Regardless of the option you choose, the following software must be installed on
APs, in the order listed:

e Solaris 2.3
* Solaris Maintenance Release 1 for Solaris 2.3

« Disk spanning/disk management software of your choice (if you need more tha
GB of storage space for usage data files and billing record files)

e Ascend billing system software

If you choose to have a dedicated billing system SYBASE server, the following
software must be installed on that workstation, in the order listed:

e Solaris 2.3
+ Solaris Maintenance Release 1 for Solaris 2.3
« SYBASE 4.92

If you want to use a CascadeView SYBASE server as your billing system SYBASE
server, no additional software is needed on that workstation.

> In either of these situations, you have to nfs mount the /opt/sybase
directory on each AP in your billing system.
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Installing the Solaris 2.3 Operating System

Sun Microsystems, Inc. Solaris, Version 2.3 is the operating system software to be
installed on all Sun SPARCSstations to be used as APs. Although you can install th
software by following the installation instructions provided inSloéaris System and
Network Administration Guidehe following set of instructions provide Ascend-
recommended settings that will enable you to successfully install and run the billin
system.

Use the following set of instructions in conjunction with the instructions provided ir
the Solaris 2.3 System Configuration and Installation Guide

1. Obtain an IP address and Subnet Mask from your network administrator. (This
address must be registered as a valid address on your network.)

2. Power on the Sun SPARCSstation and insert the CD into the drive.

3. While holding down the Stop key, press the a key. This will give yookthe
prompt.
Remotdnstallations:
— Attheok prompt, typeboot netand press Return. (This command sends ou

an ARP request to the bootp server to retrieve the kernel, configure the dev
drivers and load OpenWindows for operating system installation.)

Localinstallations:

— Verify that the jumper switch located on the back of the CD-ROM drive is s
to SCSI ID 6.

— Atthe ok prompt, typeboot cdrom and press Return. (This command
initiates a local boot of the operating system off of the CD-ROM.)

After several minutes, the following messages appear:
“Starting OpenWindows.” “The system is coming up. Please wait.”
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4.

10.
11.

12.

13.

14.

15.
16.

Remoteanstallations:

— Skip to Step 11. (Steps 5 through 10 should be completed during bootp se
configuration.)

Local installations:

— Atthe “What is the hostname for your workstation?” prompt, fyper host
namg and press Return. (Example, ap01.)

At the “Will this system be connected to a network?” prompt, waed press
Return.

At the “What is your Internet Protocol (IP) address?” prompt, [tyyeel P address
you received from your network administrafoand press Return.

At the “Is the following information correct?” prompt, typand press Return to
accept the information as displayed.

At the “Do you want to configure this client as a name service? If so, which nal
service do you want to use?” prompt, use the arrow keys to didaefor NIS
services, then press Return.

At the “Does this workstation’s network have subnetworks” prompt,ytygoel
press Return.

Typey and press Return to continue.

At the “Netmask:” prompt, tygehe subnet mask you received from your
network administratol and press Return.

At the “Is the following information correct?” prompt, typand press Return to
continue.

You are now prompted to enter your geographic region and time zone, and to
confirm the date and time. The defaults given should be correct as shown. Yot
can, however, edit the fields if you need to.

At the “Is the following information correct?” prompt, tyypand press Return to
continue.

Use the Tab and Down Arrow keys to sef@égstom Install, then press Return.

SelecSoftware Selectionthen press Return.
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17. Use the Tab key to highligBeveloper System Suppottthen press the Space
bar to select it.

18. Use the Tab key to seldadit, then press Return.
19. Add the followingequirednew features to the Developer System Support:
— SelecBasic Networking, then press Return twice.

— SelectSystem Accounting(for information about who is logging into the
system), then press Return twice.

Add the followingoptional new features to the Developer System Support:

— SelectPoint-to-Point Protocol (for optional dial-up modem use), then press
Return twice.

— SelectAutomated Security Enhancement Toolgwhich provides options for
securing the system), then press Return twice.

20. Tab toDone, then press Return.
21. SelecDisk/File Systemsthen press Return to configure the disks.

22. Press Return to select enfigure Disk option. Press Return again. The Disk
Editing Properties dialog box appears.

23. Ascend recommends that you accept the Sun defaults as shown. (Leave the s
editing units in MB andlo notallow overlapping slices).

24. Tab toApply, then press Return. The Configuring File Systems on Disk box
appears.

25. Edit the default values as shown in Table 4-1. These values assume that your
primary drive is 650 MB or larger, and that you will need to reserve a minimum
1 GB of space fofopt, and 1.5 GB of space for the directory in which converted
billing record files will be stored, which means you cannot create these filesyste
on the primary drive. Because of this, these instructions assume that you will
using multiple hard drives, and therefore will be installing disk spanning/disk
management software after the operating system installation.

> The values in Table 4-1 can be used for filesystems or raw partitions,
whichever you prefer to use.
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Table 4-1. Recommended Partition Settings on Primary Drive

Partition Settings on Primary Drive
(Assumes 650 MB or greater, with 96 MB RAM)

Slice 0 /=30

Slice 1 /swap = (3 * RAM)
(Recommen@88 MB)

Slice 2 DO NOT CHANGE

Slice 3 DO NOT CHANGE

Slice 4 Ivar = 60

Slice 5 fusr = 100

Slice 6 /usr/openwin = 150

Slice 7 /export = (remaining unallocated space|on
drive, after all other partitions have been
allocated)

26. Tab to theSpacecommand button, then press Return. The filesystem space
requirements appear.

27. Review the space requirements. The configuration should be greater than the
suggested minimums. TabBiesmissand press Return. The Configuring File
Systems on Disk box re-appears.

28. Tab taApply, then press Return.
29. Tab toDone, then press Return. The Custom Install Configuration screen appe

30. Tab taBegin Install, then press Return. (The system creates partitions and inste
the operating system files.)

31. Tab toContinue with Install, then press Return. (The installation download take:
between 45 minutes to one hour.)

32. When the installation completes, the system automatically reboots. Upon rebc
the system configures its devices and prompts you to set your root password.
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33. At the root password prompt, type

[ your desired root password ] <Return>

The system completes the boot up procedure and returns the console login
prompt.

34. Log in as root and enter the root password. The system returns a # prompt (tr

default shell prompt for the root user).

35. At the root prompt, type

eject cdrom  <Return>

36. The next step is to install the Solaris Maintenance Release as described in the

section.

Installing the Solaris Maintenance Release

Install the Solaris 2.3 Maintenance Release software as follows:

1.
2.

Verify that you are logged in as the root user. You should see a # prompt.

Remotdnstallations, type

mkdir /cdrom <Return>
Localinstallations, go to Step 4.

Remotdnstallations only, type

mount [ remote host name . /cdrom/cdromO/cdrom <Return>
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4. Type the following command to enter maintenance mode:

init s <Return>

This command returns a # prompt. Please wait; this procedure takes a few min
to complete.

5. At the password prompt, typeour root password ] and press Return.
6. Remoténstallations, type
cd /cdrom/Solaris_2.3 MS1 <Return>
Jinstall_ms; init 6 <Return>
Localinstallations, type
cd /cdrom/cdromO/Solaris_2.3 MS1 <Return>

Jinstall_ms; init 6 <Return>

This procedure starts the installation of the maintenance release and automati
initializes the system. The entire procedure takes approximately 90 minutes.

> You will receive messages that not all of the maintenance patches apply;
this is a normal condition.

7. At the root prompt, typeject cdromand press Return.

8. The next step is to install the disk spanning/disk management software you wil
using to manage your drives. Once you have installed the disk management
software, you can configure the directories in which usage data files and billing
record files will be stored. The next section provides you with guidelines for
setting up these directories after your disk management software has been inst

SMDS Billing System Administrator’'s Guide




Adjunct Processor Software Installation A
ASCEND

Configuring the Billing System Directories

Usage data files that are generated by each switch connected to an AP are stored
the/opt directory. Converted billing records are stored in a directory of your choice
(you select this directory when installing the Ascend billing system software). Befc
installing the billing system software, you have to creatédapedirectory and the
directory in which you want to store billing record files.

To configure the billing system directories on your secondary drives, you first have
determine the disk space requirements for your usage data files and converted bil
record files, as described ‘iDetermining Disk Space Requirements” on page 3-3

Once you have determined the disk space requirements, set/apttdeectory on
your secondary drives, reserving the appropriate amount of space, plus an additio
25% as a safety zone.

Also, set up the directory in which you will be storing your converted billing record
files (for example/billing ). As with the/opt directory, you should reserve an
additional 25% of space for this directory as a safety zone.

Changing Directory Permissions for the Billing Directories

Each user who needs access to the billing file and audit file directories must be
assigned to thbilling group on the AP. Also, to allow these users to access these
directories, the directory permissions have to be changed, using the following
procedure:

1. Log intothe AP as root, and change to/tp directory.

2. From the/opt directory, type the following commands to change the directory
permissions for your billing file and audit file directories:

chmod -R 775 [  billing file directory path ]
chgrp -R billing [ billing file directory path ]
chmod -R 775 [  audit file directory path ]

chgrp -R billing [ audit file directory path ]
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For example, if your billing files are stored in /opt/home/billing, substitute
/home/billing for [billing file directory path.

Installing SYBASE

This section describes how to install the SYBASE database server software on the
billing system SYBASE server. These instructions apply only to the workstation th
you will be using as your SYBASE server, and only if you are using one SYBASE
server for your billing system and a second SYBASE server for CascadeView.

If you are using the CascadeView SYBASE server as your billing system
SYBASE server, these instructions do not apply; instead, refer to “NFS
Mounting the SYBASE Database” on page 4-28 for instructions on how
to nfs mount the /opt/sybase directory on each of your APs.

Before installing the SYBASE SQL Server programs, you have to complete the
following prerequisite tasks:

Create a SYBASE user account

Set the shared memory allocation

Create a tcp socket number

Set up the master database device

Set the environment variables for the SYBASE user account

Load the SYBASE tape for installation

The following sections provide detailed instructions for each of these tasks. These
instructions assume that you are using the Korn shell.

It is recommended that you have a copy ofSNBASE SQL Server Installation Guide
for Sun Solari©n hand for specific references. This guide may be ordered directly
from SYBASE.
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Creating a SYBASE User Account

Set up a SYBASE user account as follows:

1.
2.

9.

Log in as root and enter the root password.

At the # prompt, typei /.profile and press Return to set the following
environment variables:

OPENWINHOME=/usr/openwin <Return>
LD_LIBRARY_PATH=/usr/openwin/lib:/ust/lib <Return>
DISPLAY=:0.0 <Return>

EDITOR=/usr/ucb/vi <Return>

export OPENWINHOME LD_LIBRARY_PATH DISPLAY EDITOR <Return>

Press the Escape key.
While holding down the Shift key, tyge to save and exit the file.

Typeexit and press Return to log out. Then, log back in as the root user for the
new environment variables to take effect.

Type the following command to start OpenWindows:

/usr/openwin/bin/openwin <Return>

Open a new command tool window by typing the following command:

/usr/openwin/bin/cmdtool & <Return>

In the command tool window, at the system prompt, &gweintool & and press
Return to invoke the Solaris administration tool.

Choosdatabase Managerand press Return.

10. On the Load Database screen, do the following:

— Click onGroup.
— Click onNonefor the Naming Service.

— Choose théoad command button to load the group database.

11. Choose Editi Add Entry.
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12.

13.
14.
15.
16.
17.
18.

Complete the fields as follows:

— In the Group Name field, typiba.

— Inthe Group ID field, type any nhumber greater than 15.
Choosé\dd. The dba userid is added to the list.

Quit the Database Manager tool.

ChoosdJser Account Manager

In the Naming Service field, click &fone

Chooseé\pply.

Choose Edifl Add User. The Add User dialog box appears. Complete the USE
IDENTITY fields on the User Account Manager dialog box as follows:

— In the Create User Name field, typghase

In the Userid field, type any number greater thar(U8e a different number
than the one you entered in Step 12 for the Group ID field.)

In the Primary Group field, typdba.

In the Secondary Group field, typeptional entry.

In the Comment field, typgybase dba

In the Login Shell field, select the desired login shell.

> All of the instructions in this chapter assume that you are using the Korn
shell as the default login shell.
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19. Optionally, complete the ACCOUNT SECURITY fields as follows:

— In the Password field, select the level desired (Ascend recommends using
Cleared until first logon).

— In the Min change field, keep the default valu®.of

— In the Max change field, type the desired maximum number of days before
forcing the user password change.

— In the Max inactive days fiel@ptionallytype the maximum number of days
that can pass without user activity before the user id is automatically delet:

— In the Expiration date fieldyptionallytype arexpiration date on which the
user id should be automatically deleted.

20. Complete the HOME DIRECTORY fields as follows:
— SetCreate home dirto checked
— SetPath to /opt/[user namé (for example/opt/sybasé
— SetServerto [hostnamé (for example saturn5)
— SetSkeleton Pathto /etc/skel
— SetAutoHome Setupto unchecked
— SetPermissionsas desired
21. Complete the MISCELLANEOUS field: Mail Servéhnostnamé
22. ChooseAdd.
23. Quit the Solaris Administration tool.

24. At the # prompt, type

su-[ wusername | <Return>
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25. Rename the three files that you just created, as follows:

$ mv local.cshrc .cshrc <Return>
$ mv local.login .login <Return>
$ mv local.profile .profile <Return>

26. At the $ prompt, typexit <Return> to switch back to the root user.
27. Exit OpenWindows and log out.

28. The next step is to set the shared memory allocation as described in the next
section.

Setting the Shared Memory Allocation

If SYBASE SQL Server does not have enough shared memory available, it will no
execute. Ascend recommends that you do the following before attempting to insta
the SYBASE SQL Server software.

1. Log in as root and enter the root password.
2. Atthe # prompt, type
cd /etc <Return>

3. Type

vi system  <Return>
4. While holding down the Shift key, ty|$&5 to scroll to the bottom of the file.
5. Type Shift-A to append a line onto the file.

6. Type the followingequiredcommand to increase the size of the kernel:

set shmsys:shminfo_shmmax=131072000 <Return>
set maxusers=72  <Return>

> If you have more than four disk drives, set maxusers to 3/4 the amount of
memory. For example, if you have 96 MB of memory, set maxusers to 72.

7. Press the Escape key.

SMDS Billing System Administrator’'s Guide




Adjunct Processor Software Installation A
ASCEND

8. While holding down the Shift key, tyae to save the file.

9. While still logged in as the root user, complete the instructions in the next sect

Setting the TCP Socket Number

1. While logged in as the root user, type the following command:

vi letc/services <Return>
2. While holding down the Shift key, preB6 to go to the end of the file.

3. Locate a number that is greater than 1024 and is not already being used in the
The number that you select will be used as the tcp socket number.

> Make a note of the number that you selected; you will need to enter this

number later on during the SYBASE installation. Enter this number when
prompted for the 4- or 5-digit query port number during the SYBASE
installation.

4. Add the following line next to the number that you selected:

sybase [ number that you selected J/itep
5. Press Escape.

6. Type

'wq! <Return>

7. Typeinit 6 and press Return to reboot the system. This reboot will cause all of t
changes you made in the previous two sections to take effect.
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Setting Up the Master Device

A partition has two device files associated with it; the character device and the blo
device. All I/O to the partition is done through these devices. The SYBASE SQL
Server uses the character device for asynchronous 1/O, so you should place your m
device on the character device.

You need to know the names of both devices to set permissions for the master de\
The character and block devices are in/tley directory. The names of the devices
differ only in that the character device names starts with “r”.

Using Raw Partitions for the Master Device

> When the SQL Server is installed on a raw partition, any existing files on

that partition -- including SYBASE and operating system software -- are
overwritten. Failure to follow the guidelines in this section may result in
irrecoverable data loss.

1. Use theprtvtoc command to get information about the sector size of a raw
partition that you will use to set up the master device. For example, if the raw
device file name is /dev/rdsk/c0t1d0s4, type the command as follows:

/usr/sbin/prtvtoc /dev/rdsk/cOt1d0s4 <Return>

2. Make note of the size of the partition (in sectors) that you selected.

Set Permissions for the Master Device

While logged in as the root user, type the following commands to set permissions
themaster caschbilling andlog devices. (You will be setting up these devices later ol
during the SYBASE installation.)

chown -R sybase /dev/rdsk/ [device name*] <Return>
(device name example = c0t1d0s*)

chgrp -R dba /dev/rdsk/ [device name*] <Return>
(device name example = c0t1d0s*)
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The * in the device name serves as a wildcard to change all three partitions at ¢
(master caschilling andlog).

Using an Operating System File for the Master Device

Do not place the master device on an operating system file on a “production” SQL
Server. 1/O to operating system files is buffered, so your data may not be recovera
in the case of a system crash or other failure.

Avoid remote-mounted filesystems. Do not create or use devices on remote nfs- o
rfs-mounted directories. Certain combinations of nfs or rfs file servers and clients n
cause unpredictable operating system behavior and have adverse effects on othe
processes on the system.

Create the Master Device Directory

If you use an operating system fite the master device to store the SQL Server
system databases, complete the following steps:

1. Create the database devices directory (for exariopiédatabasg. This directory
is not created automatically for you during installation.

2. Make the directory with write permissions by “sybase” using the chown and
chmod commands:

chown sybase [ directory_ name | <Return>

chmod 700 [ directory name ] <Return>
3. Check permissions on the database devices directory.

4. Make note of the full directory path from the root directory (for example,
/opt/databasg.

5. Choose a name for your master device. The default file namestgr.datif a
master device file exists, it will be overwritten during the installation; if the file
does not exist, it will be created.

6. The next step is to set the environment variables for the sybase user account
described in the next section.
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Setting the Environment Variables

To set the environment variables for the sybase user account:

1. Login as “sybase” and enter the appropriate password.

2. Open a new command tool window by typing the following command:
/usr/openwin/bin/cmdtool & <Return>

3. At the system prompt, type

vi .profile <Return>

> If you are using C-shell instead of Korn or Bourne shell, you must edit the
.login file and the .cshrc file instead of .profile .

4. Add the following lines taprofile, immediately after the “export PATH” line:

> Line breaks are indicated by <Return>. Although some lines extend onto
a second line, do not press <Return> until indicated.

set monitor <Return>
PATH=/usr/bin:/usr/sbhin:/etc:/usr/uch:/bin:/opt/sybase/bin:
/opt/sybase/install:. <Return>

SYBASE=/opt/sybase = <Return>
DSQUERY=CASCAD&Return>
OPENWINHOME=/usr/openwin <Return>
LD_LIBRARY_PATH=/opt/lib:/usr/openwin/lib:/opt/sybase/lib:
Jusr/lib <Return>

EDITOR=vi <Return>

5. Press Escape.
6. While holding down the Shift key, type to save and exit the file.

7. In order for the environment variables that you just set to take effect, you have
exit and restart OpenWindows. Log out of OpenWindows, then log back in as
“sybase” to update the environment variables.

The next step is to load SYBASE for installation as described in the next section.
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Loading SYBASE for Installation Using a Ascend-Supplied Tape

The following instructions assume that you are about to loasythlead utility for
installing the SYBASE SQL Server software from a Ascend-supplied tape. If you ¢
not have a Ascend-supplied tape for installation, follow the instructions in Chapter
of theSYBASE SQL Server Installation Guide for Sun Solaris

If you have a Ascend-supplied tape containing a tar file for the SYBASE SQL Sen
software installation, complete the following steps:

1. To ensure that you are logged in as “sybase”, type

su - sybase  <Return>
2. Insert the tape into the tape drive.

3. Type the following command at the system prompt:
cd/opt  <Return>

tar xvf /dev/ [tape device] <Return>
(For example: tar xvf /dev/rmt/Om or tar xvf /dev/rst4 )

Once the installation files have been copied, you can install SYBASE as describec
the next section.

Installing SYBASE

SYBASE SQL Server, Version 4.9.2 is a relational database program in which all
database information is stored. In addition, it provides backup and recovery of
database files. To install the SYBASE SQL Server software to run with the Ascenc
billing system software, use the recommended settings that are listed in the next
section.

> It is recommended that you have a copy of the SYBASE SQL Server
Installation Guide for Sun Solaris on hand for specific references. This
guide may be ordered directly from SYBASE.
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Starting the SYBASE SQL Server Installation
To install the SYBASE SQL Server software:

1. \Verify that you are logged in as the sybase user.

> It may be helpful to reference the “Examples” section shown on page A-5
of the SYBASE SQL Server Installation Guide for Sun Solaris when
performing Steps 2 through 7.

2. Enter the following command to create dybtlicf file:

sybtli  <Return>
The interface tool main menu appears.

3. Type2 and press Return at the “Main Menu: Enter selection” prompt to create
interfaces file

4. Press Return to accept the default.

5. Typeland press Return at the “Main Menu: Enter selection” prompt to configu
network device names.

6. Typeland press Return to indicate tcp.

> During the test series, you may notice some fail messages. Wait for the
entire test series to complete and verify that the final message indicates
the test has succeeded.

7. Press Return to accept the default endpoint. The software performs a series o
tests and creates thgbtlicf file.

8. Type3 and press Return to return to the “Main Menu: Enter selection” prompt.
9. Type9and press Return to exit the interfaces tool.
10. Verify that you are still logged on as the sybase user.

11. Type

cd /opt/sybase/install <Return>
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12. Type./sybconfigand press Return at the system prompt to Install SQL Server.

13. At the “Select Sybase product to be installed” prompt, hygoed press Return for
SQL Server.

14. Typel and press Return to select the Initialize software option.

15. At the “Enter the serial number supplied with your tape” prompt,a¢f623and
press Return.

> Use this serial number only if you are installing from a Ascend- supplied
tape. Otherwise, use the serial number provided with the tape you are

using.

The message “setting file permissions” appears.
16. When the menu re-appears, t@@nd press Return to Install a new SQL Server.
17. At the “Select the type of master device” prompt,

— Forraw disk partitionstypel and press Return.

— Forfile systemstype2 and pressReturn.
18. At the “Enter Path for Master Device” prompt,

— Forraw disk partitionstype[the full path name of the raw disk partitign
(for example, /dev/rdsk/c0t3d0s?)

— Forfilesystemstype[ the full path name for the file system directory where
the master database device is to be crep{ddcend recommends
/opt/databasg. Do not include the file name at this prompt — the next
prompt asks you for the master database device file name.

> Make note of the full path of the device name for recovery purposes.
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19. At the “Enter the File Name” prompt, press Return to accept the default
master.datYou are now prompted to enter the size of the master device, whett
you choose a raw disk partition or operating system file installation.

— Forraw disk partitionstype fhe size of the raw partition in 512-byte
sector$. The minimum is 34,816 sectors. (Refer to the number that you not
in Step 2 ofUsing Raw Patrtitions for the Master Device” on page 4-18

— Forfile systemstype30and press Return.

20. At the “Enter the SQL Server name” prompt, type
CASCADE<Return>

21. At the “Enter the network device for networkl” prompt, type
/devitcp  <Return>

(Please wait. This process takes a few minutes to execute.)

22. Type[the 4- or 5-digit query port number] and press Return.

> The query port number is the same number that you set for the tcp socket
number. Refer to “Setting the TCP Socket Number” on page 4-17.

23. The message “default language us_english assumed” appears.

24. At the “Enter the default character set for this SQL Server” menu, press Retur
accept the default value of 3 - iso_1 - ISO 8859-1 (Latin-1) - Western Europea
8-bit character set.

25. At the “Select the sort order for this SQL Server” prompt, press Return to acce
the default value of 1 for binary.

26. At the “Select additional character sets” prompt, type ¢ and press Return to
continue.

27. In response to the prompt, “Do you want to proceed?” ywygmel press Return to
continue sybconfigcompletes the installation and displays a summary of the
information you have supplied, including master device information, port
assignments, and language configuration.
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28. When the installation completes, the installation menu reappearsx dgge
press Return to exit from the install program. You will then be returned to your
operating system prompt. The Database Server should now be running.

29. The next step is to prepare the SYBASE database for the billing system, as
described in the next section.

Preparing SYBASE for the Billing System

This section describes how to prepare the dedicated billing system SYBASE serve
the billing system.

1. Verify that you are logged in as “sybase”.

2. Initiate an interactive SQL session to create two devices for the billing system
typing

isql -U sa -P <Return>
3. Atthe 1> prompt, type

sp_password null, superbase <Return>
go <Return>

This command changes the system administrator password for SYBASE.

4. Type the following sequence of commands to create a 100adébilling.dat
device.

> The [device name] format for a raw partition is /dev/rdsk/[dev_name]; The
format for a filesystem is /opt/database/cascbilling.dat.

1> Disk init NAME = "cascbilling_device", <Return>
2> physname = "[device name] ", <Return>
3> vdevno = 3, <Return>

4> size = 51200 <Return>
5> go <Return>
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5. Type the following commands to create libgedatdevice:.

> The device name format for a raw patrtition is /dev/rdsk ; the device name
format for a UNIX file system is /opt/database/log.dat .

1> Disk init NAME = "log_device", <Return>
2> physname = "[device name] ", <Return> (e.g., /opt/database/log.dat)
3> vdevno =4, <Return>

4> size = 51200 <Return>
5> go <Return>

6. Expand the master device by typing the following command:

1> alter database master on master = 15 <Return>
2> go <Return>

> This process takes a few minutes to complete.

7. Expand theéempdb file by typing the following commands:

1> alter database tempdb on log_device = 28 <Return>
2> go <Return>

8. Quit the Interactive SQL session by typing

1> quit <Return>
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Fine Tuning the SYBASE Configuration

This sections contains instructions on how to increase the memory allocation for
SYBASE to increase performance of the database.

Increasing the Memory

To increase the performance of SYBASE, Ascend recommends that you increase
memory allocation as follows:

1.
2.

Verify that you are logged in as the sybase user.

Initiate an interactive SQL session by typing the following command:

isql -U sa -P superbase <Return>

Type the following:

1> sp_configure memory, 20480 <Return>
2> go <Return>

The message “Configuration option changed. Run the RECONFIGURE comme
to install” appears.

Type the following:

1> reconfigure <Return>
2> go <Return>

Type the following to shut down the SYBASE Server:

1> shutdown <Return>
2> go <Return>

Restart the SYBASE Server as follows:

cd install <Return>
startserver -f RUN_CASCADE <Return>
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7. If the startserver procedure fails due to a lack of available memory, type the
following command to reset the SYBASE configuration back to its original stat

cd $SYBASE <Return>

buildmaster -d [ master_device_name ]-r <Return>

8. Restart the server by following the instructions in Step 6. Then proceed to the r
section,"NFS Mounting the SYBASE Database”

NFS Mounting the SYBASE Database

This section describes how to nfs mount/th@/sybasedirectory on any AP that
needs to remotely access the billing system databaséoft®ybasedirectory must

be nfs mounted on an AP before you can begin installing the billing system softwe
on that AP.

Set Up the SYBASE Server

The following steps need to be performed on the workstation you are using as the
SYBASE server.

1. Edit the following file to set up nfs mounts and export the file system:
vi /etc/dfs/dfstab <Return>
2. While holding down the Shift key, pre$6 to scroll to the end of the file.
3. Press Shift-A to append the following line to the file:
share -F nfs -0 rw -d "sybase 492" /opt/sybase
4. Press the Escape key.
5. While holding down the Shift key, type to save and exit the file.

6. Atthe command prompt, type

shareall <Return>
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Set Up the Adjunct Processor(s)

The following steps have to be performed on each AP before you begin the billing
system software installation on the AP.

1. Edit the following file to mount the filesystem:

vi /etc/vfstab <Return>
2. While holding down the Shift key, pres& to scroll to the end of the file.
3. Press Shift-A to append the following line to the file:

[ SYBASE machinename ]./opt/sybase - /opt/sybase nfs - yes -
4. Press the Escape key.
5. While holding down the Shift key, type to save and exit the file.

6. Atthe command prompt, type
mkdir /opt/sybase <Return>

mount /opt/sybase <Return>

7. Typeinit 6 <Return> to reboot the system for the changes to take effect.

Once the system is done rebooting, proceed to the next section for instruction:
how to create the filéetc/rc2.d/S97sybase

Creating the SYBASE Startup File

Before starting the billing system installation, you have to manually create the file
letc/rc2.d/S97sybasen your billing system SYBASE server. This file contains a
script that automatically starts the SYBASE server when the workstation boots.

To create the file:
1. Log into the system as root.

2. Type the following command to create the file:

vi /etc/rc2.d/S97sybase <Return>
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3. Type Shift-A, and add the following lines to this file:

#!/bin/sh <Return>

# <Return>

# script to start sybase server automatically <Return>

if [ -x /opt/sybase/install/startserver ] ; then <Return>
/opt/sybase/install/startserver -f
/opt/sybase/install/RUN_CASCADE <Return>

fi  <Return>
4. Press Esc, then typgq! and press Return to quit and save the file.

5. Type the following commands to change the owner and group for the file:

chown sybase /etc/rc2.d/S97sybase
chgrp dba /etc/rc2.d/S97sybase

6. Type the following commands to change the access privileges for this file:

chmod u+s /etc/rc2.d/S97sybase
chmod g+s /etc/rc2.d/S97sybase

When done, proceed to the next section for instructions on how to install the billing
system software on the APs in your network.
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Installing the Billing System Software
Before installing the billing system software on the AP:

» Verify that Solaris 2.3 and the Solaris Maintenance Release are installed and
operating properly on the AP.

» \Verify that SYBASE has been installed and is operating properly on the SYBAS
server. If you are using the CascadeView SYBASE server as your hilling syste
SYBASE server, verify that SYBASE is operating properly on that workstation.

» \Verify that/opt/sybaseon the SYBASE server is nfs mounted on the AP.
* \Vrify that a 1/4-in. cartridge (QIC) tape drive is accessible by the AP.

» \Verify that the directoryopt exists and is mounted on the AP. In addition, verify
that you have reserved the appropriate amount of disk spdoptidnased on the
instructions in‘Determining Disk Space Requirements” on page 3-3

» \rify that the directories in which the billing record files and audit reconciliatio
files are to be stored have been created. Also, ensure that you have reserved
appropriate amount of disk space for the directory in which billing record files w
be stored, based on the instruction€iatermining Disk Space Requirements” on
page 3-3

Also, you have to createtdlling group on the AP, and configure at least one user in
thebilling group (to be used by your RAO Processing System to access the billing
system). These procedures are described in the following two sections.

Creating a Billing Group
To create &illing group on the AP:
1. Log in as root and enter the root password.

2. Type the following command to run OpenWindows:

/usr/openwin/bin/openwin <Return>

3. Inacommand tool window, run the Administrator Tool by typing

admintool & <Return>
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4.

5
6.
7
8

SelecDatabase Manager

In the Databases box, sel&bup, then selecNonefor Naming Service.
SelectLoad to display the Group Database screen.

SelectAdd Entry from the Edit menu.

Enterbilling in the Group Name field, enter an unused number greater than 15
the Group ID field, then seleéidd.

SelectClose then selecQuit to return to the main Administration Tool menu.
Continue to the next section to add users tdttiag group.

Configuring Users for Billing System Access

You have to configure at least one user that the RAO Processing System will use |
accessing billing system files. Also, if you have other users who need access to th
billing system, you need to configure them on the AP as described in this section.

To configure users for billing system access:

1.

2
3.
4

While still in the Administration Tool, selediser Account Manager
In the Naming Service field, click dfione
ChooseéApply.

Choose Edif] Add User. The Add User dialog box appears. Complete the USE
IDENTITY fields on the User Account Manager dialog box as follows:

In the Create User Name field, type the user id for the user.

In the Userid field, type any unused number greater than 15.

In the Primary Group field, typailling .

In the Secondary Group field, typaptional entry.

In the Comment field, typlailling user.

SMDS Billing System Administrator’'s Guide




Adjunct Processor Software Installation A
ASCEND

— Inthe Login Shell field, select the desired login shell.

> All of the instructions in this chapter assume that you are using the Korn
shell as the default login shell.

5. Optionally complete the ACCOUNT SECURITY fields as follows:

— In the Password field, select the level desired (Ascend recommends using
Cleared until first logon).

— In the Min change field, keep the default valu®.of

— In the Max change field, type the desired maximum number of days before
forcing the user password change.

— In the Max inactive days fieldptionallytype the maximum number of days
that can pass without user activity before the user id is automatically delete

— In the Expiration date fielayptionallytype anexpiration date on which the
user id should be automatically deleted.

6. Complete the HOME DIRECTORY fields as follows:

SetCreate home dirto checked

— SetPath to/opt/[user namé

— SetServerto[hosthamé

— SetSkeleton Pathto /etc/skel

— SetAutoHome Setupto unchecked

— SetPermissionsas desired
7. Complete the MISCELLANEOUS field: Mail Servéhostnamé
8. ChooseéAdd.

9. Quit the Solaris Administration tool.
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10. At the # prompt, type

su-[ username ]| <Return>
where [ser namgis the user id you just configured.

11. Rename the three files that you just created, as follows:

$ mv local.cshrc .cshrc <Return>
$ mv local.login .login <Return>
$ mv local.profile .profile <Return>

12. At the $ prompt, typexit <Return> to switch back to the root user.
13. Exit OpenWindows and log out.
14. Log back in as the user whose account you just created.

15. At the system prompt, type

vi .profile <Return>

> If you are using C-shell instead of Korn or Bourne shell, you must edit the
.login file and the .cshrc file instead of .profile .

16. Add the following lines tgprofile, immediately after the “export PATH” line:

> Line breaks are indicated by <Return>. Although some lines extend onto
a second line, do not press <Return> until indicated.

set monitor <Return>

SYBASE=/opt/sybase = <Return>
DSQUERY=CASCAD&Return>
PATH=$PATH:/opt/CascadeBS/bin:/opt/CascadeBS/etc:
$SYBASE/bin:$SYBASE/include/bin <Return>
OPENWINHOME=/usr/openwin <Return>
LD_LIBRARY_PATH=/opt/lib:/usr/openwin/lib:/opt/sybase/lib:
Jusr/lib <Return>

EDITOR=vi <Return>

17. Press Escape.
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18.
19.

20.

While holding down the Shift key, tyge to save and exit the file.

In order for the environment variables that you just set to take effect, you have
exit, then log back in as the user id you just configured (in order to update the
environment variables).

Repeat the steps in this section to add any additional users who need access
billing directories.

Installing the Software

Once you have createddling group, and have added at least one billing system us
to thebilling group, you can install the billing system software, using the following

procedure:
1. Log in as root and switch to thept directory.
2. Type the following command to extract the billing system files from the
installation tape:
/bin/tar xvpf /dev/[ tape device ] <Return>
where fape devickis the device designation for your tape drive (e.qg., rst4).
3. Type the following command to initiate the configuration script:
/opt/CascadeBS/etc/ap-install.sh <Return>
4. When prompted for the name of the SYBASE database server, press Return t
accept the default name (CASCADE). If you specified a database server name
other than CASCADE during the SYBASE installation, enter that name insteac
5. When prompted for the SYBASE system administrator namesgged press
Return. If you specified a different sybase administrator name during the
SYBASE installation, enter that name instead.
6. When prompted for the SYBASE system administrator passwordsiyeebase

and press Return. If you specified a different password during the SYBASE
installation, enter that password instead.
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>

At this point, you are prompted to create the CascBilling database.

You only need to create the CascBilling database when installing the
billing system software on the first AP that is connected to a given
SYBASE server. You do not have to create it when installing the software
on subsequent APs that are connected to that same SYBASE server. If
you have multiple SYBASE servers, you have to create the database
once for each server (that is, create the database when installing the
software on the first AP that is connected to a given SYBASE server).

The following messages may be displayed during the database creation proce
these messages can be ignored:

Cannot drop the database “CascBilling” because it doesn’t
exist on the system.

Cannot drop the table “SmdsCustomer” because it doesn’t
exist on the system.

Cannot drop the table “SwitchInfo” because it doesn’t exist
on the system.
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7.

At this point, the following operations are performed automatically:
* Billing system services are addedétc/servicesand/etc/inetd.conf
e Theinetd daemon is signaled to reread its configuration.

» Billing system procedures are addedédtz/inet.d and/etc/rc3.d

Once these operations are completed, you are prompted for the following
information. At each prompt, enter the appropriate information and press Retu

“Enter the Adjunct Processor ID number”

The Adjunct Processor ID must be a unique value in the range 1-255.
For example, if you have a primary AP and a backup AR, assign ID 1 to
the primary AP, and ID 2 to the backup AP. No two APs in the network
can have the same ID.

“Enter the Audit Reconciliation File directory path”

“Enter the Billing Usage Record File directory path”

After entering this information, the following operations are performed
automatically:

* The AP daemomgpd, is started.
e The Error Suspense File crontab entries are created.
» The Daily Audit Reconciliation processiag job is created.

Once these operations complete, the AP software installation is done. You no
have to update the CascBilling database with your network’s B-STDX switch a
SMDS customer data, as described inSb&ware Release Notice for the Ascend
Billing System Adjunct Processor

When done updating the database, go to Chapter 5 for billing system configuratio
instructions.
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Configuration

This chapter describes the ASCII configuration fild,cfg, which contains basic AP
configuration settings. It also describes how to set up each AP for communicating v
the switch network it will be servicing. In addition, this chapter describes how to
configure each switch and SMDS logical port for billing.
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Adjunct P rocessor Configuration

The AP is cofigured via the file /opt/CascadeBS/datasr f.cfg, which is created
during the billing system sofivare installatin. Thisfile contains he AP idantifier
(APID), audt recordfile and biling recordile directay names, and thexgéronment
variableDSQUERY, which identfiesthe SYBASE SQL senver name for the billing
system. h addition, othervariables may bencluded in thisfile, based a your billing
system requirements. A samplef.cfg file is sfown here:

APID = adjunctl
AUDIT_DIR = /billing/audit

BILL I NG_DIR = /billing/usage
DSQERY = CASCADE

Theremust be one NIBTrapAddrentry for each NMS o which youwantSNMP Trap
Event messges sent. hese entries gwistof the network address oftte NMS, as well
as the Communitilame(and Community ID) oftte NMS workstation. These entries
must math theNM S nework address/Comonmity strings alreag defined in
CascadeView (for more information, refer b the Asceml Network Configuration
Guidefor Cascada/fien/UX).

The /opt/CascadeBy/data/brf.cfg file is created wherhé billing system sofivareis
installed o the AP. The audit file direcory andbilling directory $i1own here are
examples you mg choose b store audit ad billing files anywhere Please note that
the APID may be a nawork name network address, oragne other uniquedentifier,
based o your Povisioning §stem setup.

Directo ry Structure and Contents

The AP billing systeniiles arinstalled to thelirectory /opt/CascadeBSThe
directory stucture is stown in Figure 5-1. A sample dirext structure for storing
billing and audit reord files is also sbwn.
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| /opt/CascadeBS|
/BILLING
| /bin] [cascade.log| | fetc | [/udfiles] |[/esf]
|/USAGE| |/AUDIT]|
brformatter brf.cfg Usage Error Billing Audit
brfdump apdstart
. Data |[Suspense| ;| Record || Record
udfdump audit.at File Files Files Files
apstat esfstart S
apd loginit
apfts esf.sh
arfdump Sample billing/audit
brfstats file directory structure
Figure 5-1. Directory Structure of Billing System Files

The following components and sub-components are contained/opthi@ascadeBS
directory:

« Thebin directory, which contains the following billing system executables:
— apd, which is the AP daemon
— apstat, which is the AP statistics utility

— apfts, which manages/performs usage file transfers between each switch ¢
the AP

— brformatter , which is the Billing Record Formatter program

— udfdump, which produces a dump of all usage data files currently stored o
the AP

— brfdump, which produces a dump of any billing record file currently stored
on the AP

— arfdump, which produces a dump of any audit reconciliation (daily processir
statistic) file currently stored on the AP
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— brfstats, which enables you to summarize billing statistics from a large set
billing record files

The udfiles directory, which contains the usage data files transferred from each
switch in the billing system that this AP services

Thedata directory, which contains the AP configuration fibef.cfg. This file is
populated with the proper configuration information by the installation procedu

Thecascade.lodile, which is the ASCII log file dedicated to billing system
processing. All billing system events are logged to this file.

Configuring Adjunct Processors on the Network

In order for the APs in your switching system to communicate with their respective
switch networks, you have to do the following:

Define the SMDS in-band management port the AP will be using to communic:
with the switch network (this is required only if you are managing via SMDS
in-band management).

Add the network address of each AP that will be servicing a switch network. Tl
NMS Path mechanism is used to define the route from the switch network to tl
AP.

Disable the SNMP trap function of CascadeView to prevent NMS SNMP traps
from being sent to the APs in your network.

Create a network route from the AP to the gateway switch or router through wh
the AP is connected to the switch network.

Save routing entries in a file on the AP to avoid having to recreate the routes e
time you restart the AP.
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Defining an SMDS In-Band Management Port

This section describes how to configure the SMDS logical port that the AP will use
manage the switches it services. This enables an AP that is remotely connected t
network via SMDS services to transport packets. You need to follow the instructiol
in this section only if the AP will be managing the switches via SMDS in-band
management. If the AP is managing its switches via a direct or indirect Ethernet
connection, skip to the next section.

The instructions in this section assume that your SMDS logical ports have already
been configured in CascadeView. For complete logical port configuration instructio
see thAscend Network Administrator's Guide for CascadeView/UX

To define an SMDS in-band management port:

1. Onan NMS workstation, bring up the CascadeView network map for the switchi
system on which the AP is installed. (If you have to start CascadeView, see th
Ascend Network Administrator's Guide for CascadeView/UX

2. Select Misd] CascadeView Logon and log in to the network map.
3. On the network map, select the gateway switch for this switch network.

4. From the Administer menu, choose Cascade Paramét8et All Management
Addresses. The Set All SMDS Management Address dialog box appears.
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A| CascadeView - Set ALl SMDS Management Address
Metwork Masky |152‘148‘50‘0
Addres= Significance: ILocal

Address Prefix Start PositioINorth American Address Format

Management. Switch Slot PPort LPort
Address 10 10 10 Interface

=

Switch Mame:

LPort Mames

LPort Type:

Service Mamey I

Group Addr:

LPort IP Hddr:l

Add, .. Modify, .. Tlelete Cloze |

> If you have already configured management addresses, the dialog box

displays this information. From the Set All SMDS Management Address
dialog box, you can use the Modify. . . or Delete commands to modify or
delete management address configurations.
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5. Choose Add. The Select End Logical Port dialog box appears.

A| CazcadeYiew - Select End Logical Port

Switch 13

Switch Mame:

LPort Mames smds

LPort Type: ISMDS:DXIKSNI ICE

LPort Bandwidthi I 25,0

Slot ID: |3 FPort 1D: |4

Can Backup Service Names:

;

0Ok | Cancel |

6. Complete the Select End Logical Port dialog box fields as follows:
Switch Name —Select the name of the switch that contains the Address pool.

LPort Name — Select the name of the logical port for which you are defining th
In-Band management address.

LPort Type — Displays the logical port type.

LPort Bandwidth — Displays the logical port bandwidth.

Slot ID — Displays the I/O slot number in which the card resides.
PPort ID — Displays the port number for the port you are configuring.
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7. Choose OK. The Add SMDS Management Address dialog box appears.

A| CascadeView - Add SHDS Management Address

Switch Mame: ISOOO

LPort Mames Issi—dte

Service Mamey ISMDS

LPort Tupe: ISSI ITE

Mgmt Addr:

Group Addr: I |

LPart IP Addry |1

0Ok | Cancel |

8. Complete the Add SMDS Management Address dialog box as follows:
Switch Name —Displays the name of the selected switch.
Service Name — Displays the type of service (SMDS).

LPort Name — Displays the name of the SSI-DTE logical port configuration tha
contains the Address pool.

LPort Type — Displays the type of logical port configuration (SMDS DTE).

Mgmt Addr — If the LPort Type is SSI, the management address is already
entered automatically in this field. If the LPort Type is DXI, you have to manuall
enter the individual address to which the logical port subscribes.

Group Address —If applicable, enter the Group address configured on the rout
to which the management address is provisioned.

LPort IP Address — Enter the configured IP address of the selected logical po

9. Choose OK. The Set In-Band Management Addresses dialog box reappears &
displays the In-band Management Address you just defined.

You can now add the AP addresses to the Set NMS Path dialog box, as describec
the next section.
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Creating Routes from the Switch Network to APs

In order for your APs to communicate properly with the switch network, you have 1
create routes form the switch network to each AP that is servicing that network. Ti
is currently done via the NMS Path function of CascadeView.

1. Onan NMS workstation, bring up the CascadeView network map for the switchi
system on which the AP is installed. (If you have to start CascadeView, see th
Ascend Network Administrator's Guide for CascadeViey/UX

2. Select Misd] CascadeView Logon and log in to the network map.

3. On the network map, select the switch you are using as the gateway switch (th
the switch on which you have defined the NMS path).

4. From the Administer menu, choose Cascade Paranmiet8et NMS Path. The
Set NMS Path dialog box appears.

A| CazcadeYiew - Set NMS Paths

Switch Mame: I 90008

HHS IP Address  Access Path Default Gateway/Management DOLCI Mame

L

.

add... | | hodifu... | Telete | Close |

5. Choose Add. The Add NMS Path dialog box appears (this example shows an
Indirect Ethernet NMS Path dialog box).
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=] CascadeView - Add MHMS Path

Access Path: HHMS IP Addressy

 Serial Ii

Default Gateway IP Address: |}
v Ethernet {Direct)

# Ethernet (Indirect)

A Ha

+ Hanagement Address

0Ok Cancel

To complete this dialog box:

a. Inthe Access Path field, select the connection method you used to connec
AP to the switch network (direct Ethernet, indirect Ethernet, or Manageme
Address).

b. Inthe NMS IP Address field, enter the IP address of the AP.

c. If you connected the AP via indirect Ethernet, enter the IP address of the
router in the Default Gateway IP Address field.

If you connected the AP via SMDS in-band management, select the
management address from the displayed list.

d. Choose OK to add the AP to the NMS Path list.

6. Repeat Step 5 for each AP that is connected to this switch network. When dor
choose Close from the Set NMS Path screen to return to the network map.

7. If you have additional APs connected to another switch network, repeat Steps
through 6 to configure them.
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Disabling the SNMP Trap Mechanism

Because you have added your APs to the NMS Path screen, CascadeView will atte
to send SNMP trap messages to each AP, as if they were NMS workstations. You |
to disable this mechanism to prevent the SNMP trap messages from being sent to
APs. To do so, you have to modify the NMS entry that was automatically created
when you added the AP to the NMS Path screen, by doing the following:

1. From the Administer menu in CascadeView, choose Cascade Pardin&ets
Parameters to access the Switch Back Panel screen.

2. From the Switch Back Panel screen, choose the Set Sw Attr command button

3. From the Set Switch Attributes dialog box, choose the NMS Entries command
button.

4. For each AP address listed on this screen, do the following:
a. Choose the entry for the AP.
b. Choose the Modify command button.
c. Choose No in the Receiving Traps field.

d. Choose OK, then choose Close until you are back to the network map.
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Creating a Route from the AP to the Switch Network

Before defining the switch and logical port configuration in CascadeView, you have
create a network route from each AP to the switch network that the AP is servicing

On each AP in your billing system, type the following command to create the route

/usr/sbin/route add net [ switch network address ]
[ gateway address 11 <Return>

where[switch network addregss the IP address of the switching network on which
the switches being serviced by the AP reside, [gateway addregds the IP address
of the router or gateway switch through which the AP is connected to the switch
network.

> Enter a router address if you used indirect Ethernet or SMDS in-band
management to connect the AP to the network; enter a gateway switch
address if you used direct Ethernet to connect the AP to the network.

In order to avoid recreating these routes each time you restart the AP, you now ha
add the AP’s routes to a file on the AP, as described in the next section.

Saving Route Entries

To save each routing entry so that it is automatically reloaded into the Sun operati
system routing table when you restart the AP, add the routing entries you created
the previous section to the filetc/rc3.d/S99ap.routes

The commands in this file will be executed each time you restart the AP. If the rout
entries are not recorded in this file, the configured route will be lost when the AP i
restarted, and communication from the AP to the switch network will fail unless yo
manually enter the routes after the restart (as described in the previous section).
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Switch and Port Configuration

This sectiondescribes bw to corfigure each switch ad logical port in thehilling
system. Switches drogical portsare caffiguredby running Cascadédew/UX on
any NMS workstatbn you are usig to manaye thenetwork. The procedure in this
section assumes that each switch and logical port has aleadgorfigured on the
network (that is, yal have alreag created/our Cascadeiew netvork ma). If you
have not creaté thenetwork mapyet, or if you need more detailedristructions on
these &ps, refeto the Ascem Network Administrator’s Guide for CascaleView/UX.

Switch Configuration

This section de<cribes how to define the billing system parametes for each switch in
the billing system, as wellshow to enable/disablbilling on a switch-wile basis.

To oonfigure the switches in the billing system
1. Log intothe NMS workstation.
2. Run OpenView.

3. From the Misc menu, choose Casddide [1 Logon, and log in to thaetwork
map.

4. From thefile meru, choose Open/List Map$elect he gpropriate m@ name,
then choose OKto display the mp.

5. Once the map is displayed, seld& switch @ which you want b enable billhg
services.

6. From the Administer mai, select Cascadearametes ] SetParameters. The
Switch BackPanel dialogoox gopears.

7. Selecthe (P card pnthe farright). Then cloosethe Set Attr ... commantdbutton.
The Set Card Atthutes dialog bx appears.

8. Verify that“Capability” is set b CP Plus. Theghoose & to return b the Switd
Back Paneldialog box.

9. Choose th Set Sv Attr ... commad button The SetSwitch Attributesdialog box
appears.
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10. From the Set Switch Attributes dialog box, choose the Billing ... command butt
The Set Billing Attributes dialog box appears.

Cascadebiew: Set Billing Attributes

Switch Name ¢ | 3000

Billing 3 ‘ <% Enabled < Diszabled

Daily Proceszing (DP3: ‘AEnabled + Dizabled

Adjunct Processor Address : 0,0,0,0 IP Time {hoursiminutesisecondsy § |00 |00 |00
Aggregation Period {hoursiminutesl § |00 |00

Collection Period {seconds) i |30

Apply Close

The settings in this dialog box are described as follows:

Billing — This field determines whether or not billing is enabled on the

switch. Usage data is not collected on any logical ports on the switch until ti
field is set to Enabled. When set to Disabled, billing is disabled on all logic
ports on the switch, even on those ports that are currently enabled for billir

Adjunct Processor Address —The network address of the AP that will
process billing records for this switch.

Aggregation Period —Defines the length of time (in hours:minutes) that
usage data is collected and stored in the Aggregated Usage Data store be
being transferred to the AP. The default aggregation period is 15 minutes; 1
valid range is 1-1440 minutes. If you notice that aggregated usage data is
frequently being transferred to the AP before the aggregation period expire
you may want to define a shorter aggregation period.

Collection Period — The number of seconds that usage data is collected ol
an I0OP Plus module before being transferred to the Aggregated Usage Da
store. The default value is 30 seconds.

Daily Processing —Specifies whether or not daily audit statistics are to be
gathered on the switch. When set to Enabled, daily audit statistics are collec
over a 24-hour period, and sent to the AP at the time specified in the Daily
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Processing Time field. When set to Disabled, daily audit statistics are not
collected on the switch.

DP Time — Specifies the time of day (in hours:minutes:seconds) at which
daily audit statistics are transferred to the AP. The valid range is 00:00:00

through 23:59:59. The value is entered in Universal Coordinated Time (UC”
The default value is 00:00:00 UCT.

DP Time should be configured to coincide with the end of an aggregation
period. For example, if the aggregation period is 30 minutes, schedule the
Time atnn:00 ornn:30 (as opposed tan:15 ornn:25). The reason for this is
that once the DP Time is reached, daily usage statistics are sent to the AP
when the current aggregation period ends; therefore, it is preferable that tt
aggregation period end at the same time that daily statistics are schedulec
be transferred to the AP.

11. Once you have made the appropriate entries in this dialog box, choose the Ay
button to return to the Set Switch Attributes dialog box.

12. From Set Switch Attributes, choose the Apply command button, then choose
Close to return to the Switch Back Panel dialog box.

For instructions on how to enable/disable the logical ports on your billing system
switches, refer to the next section.

> Usage data is not collected on a given logical port until both the logical
port and the switch are enabled for billing.

SMDS Billing System Administrator’'s Guide




Switch and Port Configuration A
ASCEND

Enabling/Disabling Billing on Logical Ports
This sectiondescribes bw to endle/disable billig on eab logical port an a switch.
To enable/tsable dogical port for hlling
1. Ifitis not alreadydisplayed, access the Switch Baélanel dialog bx.

2. From the Switch Backanel dialog bx, select a pysical port that isanfigured
with logical ports on which you wart to enablebilling. Then select the Set Attt
commandoutton to access the Selyical PortAttributes dialoghox.

3. From his dialay box, selecthe Logical Port.. commau button to access the Set
All Logical Portsin PPort diabg box. This diabg box contains list of the bgical
ports that arelefined for theselectal physical port.

4. For each SMDSdgical porton which you want to enable biltig

a. If you ae d€fining a rew logical port, selectie Add button For instructions
on how to add adgical port, refera theAscem Network Administator’s
Guidefor Cascade/iew/UX.

If you are modifing a logical port that haalready beenconfigured, selet the
logical port in the Logical Port Namesection. Thenselect the Modify button
to diglay the Modify Logical Portdialog box.

CazcadeYiew - Add Logical Port

Slot ID: I [ FPort 1D: |4

Interface Mumber:

il

LPort ID:

Adnin Status: Up = Billing is

_ I— L enabled/disabled
Frame Err/min Threshold {0-32767): | . e
/ from this field
— | Billing: Dizable =

- | |—Mu1tipllex to this 5513 |

an

k3

b. If youwant toenablebilling on the logtal port, set the Billindield to Enald.
If you want to disable billing onthe logical port, make sure yau setthe Billing
field to Disdled. Current), billing canbe enabledonly on logical rts that
are cofigured br SMDS sevice.
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c. When done, select OK to return to the Set All Logical Ports dialog box.

d. Repeat Steps 4a through 4c for each logical port on the current physical p
When done, choose Close from the Set All Logical Ports dialog box to retu
to the Set Physical Port Attributes dialog box. Then choose Close to returr
the Switch Back Panel dialog box.

5. Repeat Steps 2 through 4 for each physical port that is configured with logical
ports on which you want to enable billing.

6. When done configuring billing on all logical ports, choose Close from the Swit
Back Panel dialog box.
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Managing the Billing
System

This chapter describes how the AP functions and B-STDX switch functions for the
billing system are managed and controlled. AP functions are currently managed
locally on the AP. The B-STDX switch functions are managed from within
CascadeView/UX on the NMS.

This chapter also describes the daily statistics that are gathered from the billing sys
and how to access them.

Adjunct Processor Management

This section describes the Ascend utilities that are available for displaying various

information that is collected and stored on the AP. The utilities that Ascend supplie
include

apdstart — This utility enables you to start and stop épel daemon.

apstat — This utility enables you to obtain statistics that were collected on
each switch being serviced by the AP.
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arfdump — This utility enables you to display audit reconciliation files
generated by the AP and the switches in the billing system.

audit.at — This utility allows you to enable or disable the AP’s daily audit
processing.

brfdump — This utility enables you to display a dump of the billing record
files currently stored on the AP for a specified switch.

brfstats — This utility enables you to summarize and display billing statistic:
from a specified set of billing record files.

esfstart — This utility is used to enable or disable the periodic processing c
files in the Error Suspense file directalgpt/CascadeBS/esf

loginit — This utility enables you to reset thapt/CascadeBS/cascade.log
file, which is used to log billing system events.

udfdump — This utility enables you to display a dump of a specified Usage
Data file for a specified switch.

Displaying Adjunct Processor Statistics

Ascend’sapstat utility, which resides on the AP, allows the billing system
administrator to view billing statistics for each switch in the system. Wsiatat,

you can display statistics for the current aggregation period, or you can display all
statistics collected since the beginning of the current daily period.

The following statistics are displayed apstat

* The switch ID of each switch in the billing system that is connected to the AP ¢
which apstatis being run

e The type of service (currently, only SMDS is supported)
» The number of usage records received by the AP
e The number of billing records created by the AP

» The number of billing record creations that failed
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To display the statistics for a given AP

1. Log in to the workstation, either locally or remotely. You do not have to log in &
root in order to display these statistics.

2. Type one of the following commands to executeajtstat utility:

apstat -p Displays statistics for the current aggregation period.
apstat -t Displays statistics collected since the beginning of the curre
day.

A display similar to the following appears. The items that are displayed depend or
your billing system setup. For example, Switch ID may be a switch name, a uniqu
character string, or a network address.

Mon Apr 10 1995 10:02:01 UCT (Mon Apr 10 1995 5:02:01 Local Time)
Switch ID Service Usage Rec Billing Rec  Creation
Type Received Created Failures
Bostonl SMDS 847125 748375 0
Boston2 SMDS 1124417 1032531 0
Atlantal SMDS 2141171 2070024 0
New Yorkl SMDS 653392 599841 0

Note that the current date and time are shown in the display header. Date and tim
shown in UCT, as well as local time.

The columns on this screen are described as follows:

Switch ID — This is a unique identifier assigned by the Provisioning Syster
to each switch connected to this AP. The switch ID identifies each switch t
the AP. Depending on your Provisioning System setup, Switch ID may be
switch name, switch address, or a unique character string.

Service Type —ldentifies the type of service for which billing is enabled on
the switch identified by Switch ID. Currently, SMDS is the only service for
which billing is supported.

Usage Rec Received -Specifies the number of usage records that have be
sent to the AP by the Data Aggregator on the switch identified by Switch IC

Billing Rec Created — Specifies the number of billing records that have
been created and stored on the AP for the switch identified by Switch ID.
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Creation Failures — Specifies the number of billing record creations that
failed for the switch identified by Switch ID. Typically, this is the number of
records sent to the Error Suspense file.

Displaying Usage Data Files

Ascend’sudfdump utility, which resides on the AP, enables you to display the Usac
Data files for any switch being serviced by the AP. The files are displayed in their
original format (that is, before the billing record formatter converts them to the
appropriate billing record format).

Usage data files are stored in two directories:

/opt/CascadeBS/udfiles — Usage data files received from all switches
connected to the AP are stored in this directory. The billing record formatter
run periodically on each file in this directory to convert the files into the
appropriate billing record format for your RAO Processing system. This
directory contains usage data files that are awaiting processing by the Billi
Record Formatter.

/opt/CascadeBS/esf —Fhis directory contains the Error Suspense files,
which store usage data records that could not be converted into the propel
billing record format by the Billing Record Formatter ($Eeror Suspense
Files” on page 2-1for more information on Error Suspense files).

You can useidfdump to display the usage data files in either of these directories, &
described in the following sections.

Displaying Current Usage Data Files

To display the usage data files currently stored idutiiles directory, type the
following command:

udfdump [ usage data filename ] <Return>

where [lisage data filenanjés in the format shown here.
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bs_A_SMDS.152.148.50.1.30Mar95190000

Indicates this is a The network address Time of day at which the
billing system file of the switch data collection period started
The type of Date for which usage (hhmmss)
service data was collected

(in day/month/year)

The following illustration shows a sample output of tllkédump command. Again,
some field entries, such as Switch ID, may differ from what is shown here.

Usage Data File: bs_A_SMDS.152.148.40.1.30Mar95190000

File header record:
Usage data type SMDS Aggregated Usage Data
Switch ID 152.148.40.1
Start time  Thu Mar 30 19:00:00 1995
End Time Thu Mar 30 19:15:00 1995
File Size 65672 bytes
CRC 0xbc60c119
Version 1

SMDS Header:
Header version 1
Number of usage records in file 4
Number of entries in Lookup Table 4
Record Table Offset 65576
E.164 Lookup Table Offset 40

Record 1:
DA c1 4039 70 0 O ff ff (LUT index 0)
SA ¢1 4039 71 0 O ff ff (LUT index 0)
Starttime  Thu Mar 30 19:00:01 1995
End time Thu Mar 30 19:15:00 1995
L3 PDU count 550116
Byte count 169435728 (0x0a196250)
Flags 3
Processed 1

Record 4

DA c¢1 4039 70 0 O ff ff (LUT index 0)

SA 140397100 ffff SLUT index 0
Start time Thu Mar 30 19:00:01 1995

End time Thu Mar 30 19:15:00 1995
L3 PDU count 550116

Byte count 169435728 (0x0a196250)
Flags 3

Processed 1
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Displaying the Error Suspense Files

udfdump also enables you to display billing records that could not be converted to
appropriate billing record format. These records are stored in Error Suspense files,
are periodically re-processed by the billing record formatter to see if they can be

converted. An Error Suspense file is created for each aggregation period during wi
one or more billing records could not be processed by the billing record formatter.

To display a usage data Error Suspense file, type the following command:

udfdump -u[  error suspense filename ] <Return>

where[error suspense filenanjds in the same format as described in the previous
section. The display is also the same as shown in the previous section, except the
text “** Record has not been converted” is displayed after each record that has no
been converted to the appropriate billing record format.

Displaying Billing Record Files

Ascend’s brfdump utility enables you to display billing records that have been
converted into the appropriate format for your RAO Processing system. These files
stored in the directory you specified during the installation process.

Displaying Formatted Records

To display formatted SMDS billing records on the AP terminal, type the following
command:

brfdump [  billing record filename ] <Return>

The format of billing record filenamg depends on your billing system requirements.
In general, the filename prefix identifies the type of service (e.g., S for SMDS) and
switch identifier for the switch on which the data in the file was collected. The filenar
extension is in the formatNBNN, whereNNN s a sequential number that is

incremented by one each time a new billing record file is created for a given switcl

For example, to display the second SMDS billing file created on the switch that is
assigned Switch ID Bostonl, type the following command:

brfdump SBoston1.S001 <Return>
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The followingillustration shows a samplbefdump display. All values are in decimal,
with the exception of Source, Destination, and Group addresses, as well as Switcl

Billing Record File: SBoston1.S001

Header Record
Switch id Bostonl
Total Length 66
Sequence Number 1

Total Records 4

Start Time Thu Mar 30 19:00:00 1995

Timezone Offset 0

Time Delta 0 days 0 hours 15 min 0 sec
SMDS Record 1

Switch id Bostonl

Total Length 66

Data Service Type 2 (SMDS DXI/SNI)

Start Time Thu Mar 30 19:00:00 1995
Time Delta 0 days 0 hours 14 min 45 sec
Source Address c1 40 39 71 00 00 ff ff
Destination Address c1 40 39 70 00 00 ff ff
Timezone Offset 1

Group Address 00 00 00 00 00 00 00 00
Data Units (L3 PDUs) 550116

Data Bytes 169435728 (0xal196250)

SMDS Record 2

Trailer Record
Switch id Bostonl
Total Length 66
Sequence Number 1

Total Records 4

Start Time Thu Mar 30 19:00:00 1995
Timezone Offset 0

Time Delta 0 days 0 hours 15 min 0 sec

Adjunct Processor adjunctl
Local/Regional ID 0

The items listed on this screen are described as follows:

Record Identifier — Indicates whether the record is a header, trailer, or
SMDS usage data record.

Switch ID — Uniquely identifies the switch for which the billing record file
was created. The Switch ID is defined on your Provisioning System. The
format of Switch ID depends on your Provisioning System setup.

Total Segments Used —Indicates the number of segments that come after
the billing record header.

SMDS Billing System Administrator’'s Guide




Adjunct Processor Management A
ASCEND

Total Length — Indicates the total length of the billing record header/trailer
(in bytes). This value should always be 42h (66 decimal) for billing record
files.

Segment ID Number —Indicates the type of billing record. Currently, only
SMDS is supported. SMDS billing records are identified by a Segment ID ¢
0060h (96 decimal).

Segment Version —Enables a new version of a given segment (i.e., a
segment to which changes have been made) to be identified. Whenever a
segment is changed, this number is incremented by one.

Total Segment Length —Indicates the length of the segment. This value
should always be 38h (56 decimal).

Sequence Number —ndicates where in the sequence the billing record wa
created. Billing record files are created sequentially, starting with zero (00C

Total Records —Indicates the total number of billing records contained in
the file. This value does not include the header and trailer records.

Start Time — Indicates the day and time at which the aggregation period ft
this billing file began. In the example, the aggregation period started on
March 30, 1995 at 7:00 PM.

Timezone Offset —Indicates the timezone offset for the switch on which the
billing data was collected. If the customer’s access connection is physically
located in a different time zone than the one in which the switch is located,
difference is noted in this field.

A value of 0 through 12 (decimal) indicates the number of time zones ahes
A value of 17 through 27 (decimal) indicates the number of time zones behi
(where 17 is one time zone behind, and 27 is eleven time zones behind). F
example, if the access connection is located in the Eastern Time Zone, anc
switch is located in the Central Time Zone, this value would be 1; if the acce
connection is located in the Central Time Zone, and the switch is located it
the Eastern Time Zone, this value would be 17.

This field is always 0 in the billing record header and trailer.

Time Delta — Indicates the amount of time that has elapsed between the st
and end of data collection. Normally, this is the length of the aggregation
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period. If, however, there are two data collection periods in a single aggregat
period, this value would be less than the length of the aggregation period. |
example, if you have a 30 minute aggregation period, and there are two de
collection periods (0-18 minutes, and 19-30 minutes) in the aggregation peri
the first set of records would have a Time Delta of 18 minutes, and the sec
set of records would have a Time Delta of 12 minutes.

This value is stored in raw billing records as the number of seconds that h:
elapsed between the start and end of data collection.

Adjunct Processor —Uniquely identifies the AP that created these billing
record. The AP identifier is defined in the fitgpt/CascadeBS/brf.cfg The
format of this identifier depends on your Provisioning System setup.

Local/Regional ID — Identifies the billing file’s source regional/local billing
processor. This field is used only when the billing system contains regiona
processors that reside near or at switch sites. Otherwise, it is set to 0.

Data Service Type —dentifies the type of service (SMDS SNI/DXI, ATM
PVC, Frame Relay PVC, etc.) for which these billing records were created
Currently, only SMDS SNI/DXI is supported; therefore, the value of this fiel
should always be 02h (2 decimal).

Address Type —Indicates the address type of the logical port (customer
interface) for which the billing record was created. Address type can be E.1
(Type 4), 3-Byte DLCI (Type 7), 4-Byte DLCI (Type 9), or VPI/VCI (Type
10). Currently, only Type 4 is supported.

Source Address —dentifies the source E.164 address of the L3 PDU to
which the billing record applies.

Destination Address —ldentifies the destination E.164 address to which the
L3 PDU was sent. If the L3 PDU was sent to a group address, this field is
Zeros.

Billing Company — Identifies the country (carrier partner) responsible for
generating the customer bill. These values are specific to each carrier, and
defined on the Provisioning System.

Carrier ID — Identifies the Carrier Prime (owner of the customer for whon
the bill is to be generated). These values are specific to each carrier, and ¢
defined on the Provisioning System.
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Group Address —Identifies the destination E.164 group address to which
the L3 PDU was sent. If the L3 PDU was sent to a single destination addre
instead of a group address, this field is all zeros.

Data Units (L3 PDUs) —Indicates the total number of terminating L3 PDUs
sent to the destination (or group) address specified in the record.

Data Bytes —Indicates the total number of L3 PDU data bytes sent to the
destination (or group) address specified in the redwfdump displays this
value in both decimal and hexadecimal format.

Displaying a Raw Dump of Billing Record Files

You can also display a raw dump of a billing record file on the AP. The billing recor
are displayed in the format defined by the billing record formatter you are using.

To display a raw dump of a billing record file, type the following command:

brfdump -r filename | <Return>

where[filenamg refers to the billing record file you want to display (for example,
SBoston1.S001).

The following illustration shows an example of thfdump -r command. The actual
format depends on the structure of your raw billing records.
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Displaying Audit Reconciliation Files

Ascend’sarfdump utility enables you to display both AP and Switch Billing audit
reconciliation files, which are stored in the directory you specified during the billing
system software installation. AP audit reconciliation files contain combined data ol
all switches connected to the AP, whereas Switch Billing audit reconciliation files
only contain information for a particular switch.

Billing Record File: SBoston1.S001

Header record:

0: 0000334247 10420
11:60 038 0 0 082 0 4 e 18
22:e6¢c8c0 00 15f90 a 00
33:.00000000000
4: 00000000000
55: 00000000000

SMDS record 1:
0:334247 1 042 060 038 0
11: 2 e18e6ce 9 4 0 159 b4
22:¢1403971 0 Offffcl4039
33:70 0 0ffff 0@ 0100
4. 000000000 864
55:e4 0 0 a196250 0 00 0

SMDS record 2:

Trailer record:
O:ffffff 0334247 1 042 0
11:60 038 0 0 082 0 4 e 18
22:e6¢c8c0 0 0 1590 a 0 0
33:.00000000000
44: 00000000000
55: 00000000000
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Displaying Adjunct Processor Reconciliation Files

To display an AP reconciliation file, type the following command:

arfdump [ AP reconciliation filename ] <Return>

where[AP reconciliation filenamé is in the format shown here:

S519950328,S00],

Prefix indicating Date this file was  File Sequence
this file contains generated (in Number
SMDS information  year/mm/dd format)

The information that is displayed is similar to the information displayed by the
brfdump utility (seepage 6-7, with the exception that Source and Destination
addresses are not listed and the Switch ID field is all zeros (since these files conte
combined switch information). Also, four additional fields are displayed. These fiel
are described as follows:

Records Created —The total number of billing records created on the AP
for all switches connected to the AP during the aggregation period to whicl
the file applies.

Records Transported —The number of billing records transported to the
RAO Processing system for all switches connected to the AP during the
aggregation period to which the file applies.

Records Received —The total number of billing records received by the AP
from all switches connected to the AP during the aggregation period to whi
this file applies.

Records Dropped —The number of billing records received by the AP that
were dropped because the record could not be processed by the billing rec
formatter.

For a description of the other fields on this display,=ee 6-7
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Displaying Audit Reconciliation Files

To display an audit reconciliation file for a switch, type the following command:

arfdump [  audit reconciliation filename ] <Return>

The format of @udit reconciliation filenamledepends on the requirements of your
billing system. In general, the filename prefix identifies the type of service (e.g., S
SMDS) and the switch on which the data in the file was collected. The filen extensi
is in the format 8INN, whereNNN s a sequential number that is incremented by on
each time a new reconciliation file is created for a given switch.

For example, to display the second reconciliation file created on the switch that is
assigned Switch ID Bostonl, type the following command:

arfdump SBoston1.S001 <Return>

The information is displayed in the same format as AP reconciliation files. The
difference is that the statistics apply only to the specified switch (as opposed to be
combined statistics from all switches).

Manually Starting the Scheduler

When the system is booted, a scheduler routine is automatically started to schedul
processing of audit reconciliation files. All files are scheduled to be converted at
00:00:00 UCT. This value cannot be changed.

If you notice that daily audit processing is not taking place at the scheduled time, i
most likely means that the scheduler is not running. In this event, you can manual
start the audit processing scheduler. To do so, log in as the superuser, then type t
following command:

/opt/CascadeBS/etc/audit.at <Return>

Under normal circumstances, you should never have to manually start the schedu
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Displaying a Summary of Usage Statistics

Ascend’sbrfstats utility enables you to display a summary of billing information for &
specified group of billing record files. This utility displays the total PDU and byte
counts for each source/destination address combination and group/source/desting
address combination catalogued in the specified group of billing record files.

To display a summary of billing usage information, type the following command ar
press Return:

brfstats -i [ SwitchID ]-s| sequence# ]-e[ sSequence# ]-v
The switches/parameters for this command are described as follows:

-i [Switch IO Specifies the Switch ID of the switch for which you want to
display information. For example, -i Bostonl indicates that
you want information from the switch with Switch ID
Bostonl. This item is required.

-s [sequencel# Specifies the sequence number of the first file in the group ¢
files for which you want to display information. For example,
to display information for the files in the range SBoston1.S00
through SBoston1.S034, you would enter -s 001 in the
command. This item is optional; if you do not specify a
starting sequence number, 000 is assumed.

-e [sequencel# Specifies the sequence number of the last file in the group «
files for which you want to display information. For example,
to display information for the files in the range SBoston1.S00
through SBoston1.5034, you would enter -i 034 in the
command. This item is optional; if you do not specify an
ending sequence number, 999 is assumed.

> If the starting sequence number is greater than the ending sequence

number, the sequence will “wrap around”. That is, if you specify -s 997
and -e 002, the files with the following sequence numbers would be
processed: 997, 998, 999, 000, 001, and 002.

-V This optional switch causes the name of each file to be
displayed on the terminal as it is being processed.
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A samplebrfstats display is shown here:

brfstats -i Boston1 -s 335 -e 530
Generating summary statistics for SBoston1.S335 to SBoston1.S530 ...
Summary statistics

DA SA L3PDUCT ByteCT

€14039690000ffff c14046680000ffff 2319324 352537180
c14039700000ffff ¢14039710000ffff 70684538 0x511a49ec8
€14039810000ffff c14039800000ffff 3076058 369008160

GA DA SA L3PDUCT ByteCT

€18005550000ffff ¢14039710000ffff ¢14039700000ffff 70684555 0x511a4b33c
€18009690000ffff ¢14039690000ffff ¢14046680000ffff 23 184

The items on this screen are destination address (DA), source address (SA), grou
address (GA), L3 PDU count, and total byte count. All values in the L3 PDU CT at
Byte CT columns are shown in decimal. If, however, the L3 PDU count or total byt
count values exceeds four bytes (decimal value 4,294,967,296), the value is conve
to hexadecimal and preceded by ‘Ox’ to indicate it is a hex value. For example, in
sample display, there are two values that have been converted to hex in the Byte (
column.

Starting the apd Daemon

If it appears that the AP daemapd, is not running, you can use thpdstart utility
to start the daemon. Normally, you should not have to do this, since apd is started
automatically by the system initialization sequence when you boot the system.

To start theapd daemon, log in as the superuser, then type the following command

/opt/CascadeBS/etc/apdstart <Return>
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Managing Error Suspense Files

When a usage data record cannot be converted to a billing record, the data is stor
an Error Suspense file until the billing record formatter has the information it needs
convert the record (for more information, $Eeror Suspense Files” on page 2)14

Normally, a cron routine is scheduled to periodically attempt converting these files
billing record files. If you'd like, you can disable the cron routine or manually conve
these files at your convenience, as described in the next two sections.

Enabling/Disabling Error Suspense File Processing

If you want to disable the cron routine that schedules Error Suspense file processi
type the following command:

/opt/CascadeBS/etc/esfstart stop <Return>

If you want to re-enable the cron routine, type the following command:

/opt/CascadeBS/etc/esfstart start <Return>

Under normal circumstances, you should not need to run either of these utilities. T
are provided to give you manual control over Error Suspense file processing (for
example, if you want to perform system tests).

Manually Converting Error Suspense Files

If you don’t want to wait for the cron routine to automatically re-execute the billing
record formatter on these files, or if you have disabled Error Suspense file process
you can manually convert them to billing records. When you do so, the billing recc
formatter re-attempts converting the records in the Error Suspense files to billing
records.

There are two ways to manually convert the Error Suspense files. You can conver
specific file, or you can convert all files in the directory.

SMDS Billing System Administrator’'s Guide




Adjunct Processor Management A
ASCEND

To convert a specific Error Suspense file, log in as the superuser, then type the
following command and press Return:

brformatter /opt/CascadeBS/esf/| error suspense filename ]
where[error suspense filenanjds the name of the file you want to convert.

To convert all files in the Error Suspense file directory, type the following commanc

sh /opt/CascadeBS/etc/esf.sh <Return>

If all records in a given Error Suspense file are successfully converted, the Error
Suspense file is removed from thesfdirectory, and is moved to thadfiles

directory. If any record in a given Error Suspense file cannot be converted, the file
not moved to the usage data file directory. In both cases, a new billing record file i
created; however, in the case where the billing records could not be converted, the
billing record file that is created contains only a header and a trailer record.

Error Detection

In order to support error detection within the billing system, a dedicated logfile is
created at installation on the AP. This logfitgyt/CascadeBS/cascade.lpgontains a
listing of normal and anomalous events that have occurred within the Ascend billir
system. For more information, s&event Log Messages” on page 7-3
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Switching System Management

The B-STDX switches in the billing system are managed remotely via the NMS by
running CascadeView/UX. From CascadeView/UX, you can set the billing system
attributes for each switch in the system, and enable or disable billing on some or ¢
logical ports that are defined on a switch.

Maintaining and Managing Billing Records on the System

The length of time that billing records are maintained on the system depends ony
requirements, the amount of data being stored, and the storage capacity of the AP.
may want to store the records on the AP for a week before deleting them, or you r
want to store them for a longer period. Ascend recommends that you set up an
archiving process that can be run every night to delete records that you no longer r
For example, if you want to maintain billing records for 30 days, you could set up «
archiving process that deletes files older than 30 days, and run this process on a «
basis.

Daily Audit Statistics

In addition to the usage measurements that are sent to the AP at the end of each
aggregation period, daily audit statistics are gathered and reported in order to sup
audit control and data reconciliation. These statistics are gathered over a 24-hour
period and reported at the end of the period. The start/end of the period is defined
the Daily Processing Time attribute that is maintained on the switch (via
CascadeView/UX).

Table 6-1 lists the daily audit statistics that are maintained on each switch. At the ¢
of the daily period, only the Total Usage Records Created and Usage Records Se
values are transferred from the switch to the AP for billing record generation. Likewi
at the end of the daily period, the AP creates a similar set of statistics. The statisti
created by the AP are listed in Table 6-2.

The daily audit statistics (audit reconciliation) files generated by the AP are stored
the audit reconciliation file directory you specified during the billing system softwal
installation. The filenames are in the format showmpage 6-12
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Table 6-1.  Daily Statistics Maintained on Each B-STDX Switch
Statistic Description Trap?
Usage Register A count of the number of usage register overflow¥es
Overflows that have occurred during the current aggregatjon
period.
Total Usage The total number of usage register overflows thatlo

Register Overflows

Billable Usage
Events

have occurred during the current day.

e number of PDUs processed for billing
reatment.

Non-billable Usage e number of PDUs not considered for billin

Events reatment.

Usage Records The number of usage records created in the No

Created current aggregation period.

Total Usage The total number of usage records created durjngo

Records Created the current day.

Usage Record The total number of usage records that could notes

Creation Failures be created during the current aggregation period.

Total Usage Record| The total number of usage records that could noNo

Creation Failures be created during the current day.

Usage Records Sent  The number of usage records sent to the AR No
during the current aggregation period.

Total Usage The total number of usage records sent to the Ao

Records Sent during the current aggregation period.

Usage Data Store | A count of the number of times that the Yes

Full Aggregated Usage Data store became full during
the current aggregation period.

Total Usage Data A count of the number of times that the Yes

Store Full Aggregated Usage Data store became full during
the current day.
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Table 6-1.  Daily Statistics Maintained on Each B-STDX Switch (Continued)

Statistic Description Trap?

AP Communication | A count of system failures on the switch that causeges
Failures Switch-to-Adjunct Processor Transmission failuqe.

a. If Yes, an SNMP trap is generated each time the statistic is updated. For more infor-
mation on SNMP traps, sé8NMP Traps” on page 8:1

Table 6-2.  Statistics Maintained on Adjunct Processor

Statistic Description Trap?

Usage Records The number of usage data records received froniNo

Received each switch that is being serviced by the AP. This
statistic is measured on a per-switch basis.

Billing Records The total number of billing records created. This No

Received statistic is measured on a per-switch basis

Billing Record The total number of usage data records droppedNo

Creation Failures | due to an error condition that occurred during
billing record creation. This statistic is measured
on a per-switch basis.

a. The AP does not generate SNMP traps.

Adjunct Processor Audit Reconciliation File Maintenance

The following counters are maintained on a daily basis by each B-STDX switch in
billing system, and transferred to the AP at the time specified by the Daily Process
Time attribute:

* Number of usage data records created by the switch
* Number of usage data records transferred to the AP

The AP creates two sets of audit reconciliation files on a daily basis. One set
summarizes the transactions for the day. The second set of files (one file per switc
summarizes the day’s activity on each switch.
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For each set of daily audit statistics uploaded from the switches, the AP creates a
statistics file that contains the following information:

Switch ID

Service Type (currently, only SMDS is supported)
Date

Hour (in UCT)

Switch Time Zone Offset

Number of Usage Data records created

Number of Usage Data records transported to the AP

The AP also creates a statistics file that summarizes the day'’s transactions (as vie
by the AP). The file contains the following information for each switch connected t
the AP:

Switch ID

Service Type (currently, only SMDS is supported)

Date

Hour (in Greenwich Mean Time)

Time Zone Offset

Number of usage data records received from each switch
Number of usage data records dropped by the AP
Number of billing records created

Number of billing records transported to the RAO Processing system

Daily statistics are maintained on each B-STDX switch in non-volatile RAM

(NVRAM). When the Daily Processing Time is reached, the Data Aggregator clos
the current set of statistics, and opens a new set for the next 24-hour period. The
closed data is saved in NVRAM until it has been successfully transferred to the Al
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Using CascadeView/UX to Display Statistics

Statistics gathered on each switch (see Table 6-1) can be displayed via CascadeView
From within CascadeView/UX, you can display these statistics for a selected switc
The displayed statistics are for the current aggregation period, as well as totals for
current 24-hour daily statistics period.

To display switch statistics:
1. Log in to the appropriate network map in CascadeView/UX.
2. From the Map view, select the switch for which you want to display statistics.

3. From the Monitor menu, select Cascade ObjectShow Detail to access the
Show Switch Details screen.

4. From the Show Switch Details screen, select the Get Sw Attr... command butt
A display similar to the following appears:

CascadeView: Show Eilling S-tatlstlcs

Switch Mame 3 Ipwcswl Switch IP Address |152‘148‘30‘88

Aggregation Period (hoursiminutes) :I 00 Started (hoursiminutesisecondsy i |03 Igg I()()
Ends (hoursiminutesiseconds) : |04 Igg Igg

Service Type SMDS Current Period Total for Day
Uzage Regizter OverFlows § |0 |0
Uzage Data Store Full : |0 |0
Uzage Records Created : |1 |1
Uzage Records Creation Failures : |0 |0
Uzage Records Sent to AP |0 |0

Close |
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The fields on this screen are described as follows:
Switch Name —The name assigned to the switch on the CascadeView ma
Switch IP Address —The IP address of the selected switch.

Poll Interval (sec) —The frequency with which the Adjunct Processor polls
the switch for Aggregated Usage Data. Thisasthe same as the Collection
Period, which is defined on each switch.

Aggregation Period —The defined length of the data aggregation period fo
the switch (seéAggregation Period” on page 2f6r more information).

Started — The scheduled start time of the current aggregation period.
Ends — The scheduled end time of the current aggregation period.

Service Type —Currently, SMDS is the only service type supported. In future
releases of the software, ATM and Frame Relay will be supported. Statistic
will then be displayed for each service type supported on the selected swit

> The following statistics are shown for both the current aggegration period
and the current day. The daily totals include all statistics gathered since
the most recent Daily Processing Time.

Usage Register Overflows —Fhe number of usage record overflow conditions
that have occurred. An overflow condition exists when an attempt is made
update a usage record counter, but the update, if made, would have cause!
counter to overflow. In this case, the usage record is closed, and a new on
opened (providing there is sufficient space for the new record in the Aggrega
Usage Data store).

Usage Data Store Full —The number of times that the Usage Data store

reached capacity, therefore causing all data in the store to be transferred tc
AP before the end of the current aggregation period. If this value is consister
greater than zero, you should consider using a shorter aggregation period.

Usage Records Created —+he number of usage records created on a switc

Usage Record Creation Failures —The number of times that an attempt to
create a usage record failed. Usage record creation failures usually occur w
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an attempt to communicate with the AP fails, or when an existing connecti
to the AP fails.

Usage Records Sent to AP —Fhe number of usage records sent from the
switch to the AP.
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Event Logging

This chapter describes the set of asynchronous events that are generated by each
the billing system to indicate anomolous conditions or task completions that have
occurred within the billing system.

Overview

Some of the events that are generated are simply informational. Other events indi
that a problem or potential problem may exist in the billing system (either a hardw
problem or a configuration problem).

These events are logged in the fdpt/CascadeBS/cascade.loff you seem to be
experiencing problems with the billing system, or if you want to monitor billing
system activity, you can display the list of billing system events that have been log
to this file. Also, check the SNMP trap events that are listed in CascadeView/UX fi
each switch (se€&SNMP Traps” on page 8}1
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Table 7-1.  Billing System Events Generated by the Adjunct Processor

Event Description

Billing Record | An attempt to create a billing record has failed. In this case, the
Creation Error | billing information is stored in an Error Suspense file until it gan
be properly processed. For more information,“&ggor
Suspense Files” on page 2:-:14

Billing Recorac IS 1S a task completion message indicating that a billing régorc
File Created ile has been created.

General When the AP generates this message, it indicates that the AP is
System Failure| not operating normally. In this case, view thar/adm/messages
file on the AP to determine what the problem is on your network.

Resetting the Log File

If you want to reset thieopt/CascadeBS/cascade.ldde, and save the current log file
to a new file, log in as the superuser, then type the following command:

/opt/CascadeBS/etc/loginit reset <Return>

When you enter this commaraiscade.logs copied to the fileascade.lodN, where
N increments by one with each reset. Once the file has been copied, cascade.log
reset.

You can also resefascade.logvithout copying the existing file to a new file. To do
so, log in as the superuser, then type the following command:

/opt/CascadeBS/loginit init <Return>
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Event Log Messages

This section contains a listing of the event messages that are loggadade.logas
well as the condition that generated the message, possible causes, and suggeste
resolutions.

All event log messages appear in the following format:

[ timestamp ][ program || pid |[ severity ][ message text |
These items are described as follows:

timestamp — Indicates when the message was generated, in mm/dd/yy
hh:mm:ss format.

program — Indicates the billing system component to which the message
applies.

pid — The process ID dfprogram].

severity — The severity level of the message. If no severity level is displaye
in the message, then the message is simply informational. Severity may be
any of the following:

ERROR A non-fatal error has occurred
FATAL A fatal error has occurred

WARNING Indicates the existence of a non-fatal condition
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Messages Generated by the Billing Record Formatter

This section lists the event messages that are generated by the billing record form
program prformatter . Each message is followed by the condition that generated tt
message, possible cause(s), and suggested resolutions.

Could not communicate with AP daemon

Condition:
brformatter could not send conversion statistics to the AP daeapih,

Possible cause:
Theapd daemon may not be running.

Suggested resolution:
Use theps command to determine if ttegpd daemon is running. If not, log on as
root, and use the commarapt/CascadeBS/etc/apdstart &o restargpd.

Terminating. Cannot recover from error; aborting [ usage data filenamle

Condition:
brformatter could not recover from a previous error; as a result, the listed usac
data file (or Error Suspense file) could not be converted to a billing record.

Possible cause:
Refer to the previous message in the log file for a possible cause.

Suggested resolution:
Refer to the previous message in the log file, then perform the suggested
resolution for that message.

Could not find environment file brf.cfg
brf.cfg : Syntax error on line [#]

Error in brf.cfg; one or more definitions is missing

Condition:
brformatter could not find théopt/CascadeBS/etc/brf.cfdile, or detected a
syntax error in this file on the indicated line.

Possible cause:
Either thebrf.cfg file does not exist, has been moved, or contains incorrect synt

Suggested resolution:
Verify that thebrf.cfg file exists in thdopt/CascadeBS/etdirectory. If it does,
check the file for correct syntax.
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Could not open Customer database (CascBilling)

Condition:
An error occurred whildrformatter was performing a disk access operation.

Possible cause:
Either SYBASE is installed incorrectly on the AP, the database server is down,
the DSQUERY environment variablelinf.cfg contains an incorrect value.

Suggested resolution:

Verify that SYBASE has been installed correctly. If it is, verify that the databas
server is operating. If it is, check the DSQUERY variablerfrcfg, and make

sure it is set to the SYBASE SQL server name (normally CASCADE), as defin
in the SYBASE interface fildppt/sybase/interfaceson the SYBASE server.

Error writing record to disk
Error marking record as processed
Could not open usage data fileysage data filenamnie

Could not create new OSCIR record file for isage data filenanie

Condition:
An error occurred whilbrformatter was performing a disk access operation.

Possible cause:
The disk is full, or the disk is corrupted.

Suggested resolution:
Check the integrity of the disk on which billing record files are being stored.

[#] unprocessed records indisage data filename

File [usage data filenamehas been scheduled for Error Suspense processing

Condition:
The CascBilling customer database is not consistent with the B-STDX switch.

Possible cause:

Either a switch definition is missing from the SwitchiInfo table, or one or more
E.164 customer addresses is missing from the SmdsCustomer table. If this
condition exists, the specified usage data file is moved into the Error Suspens
directory/opt/CascadeBS/esfand will be reprocessed.

Suggested resolution:
Verify that the Provisioning System is scheduled to update the CascBilling datab
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Messages Generated by File Transfer Process

This section lists the event messages that are generated by the AP file transfer prc
apfts. This process manages and performs usage data file transfers between eac
switch and the AP.

Connection to switch IP addreskterminated unexpectedly
Failed to send acknowledgment tosjwitch IP addresk

Failed to receive file from switch fwitch IP addresks

Condition:
The file transfer protocol between the AP and the B-STDX switch whose IP
address is listed in the message is failing.

Possible cause:
Network congestion or a communication failure is disrupting the file transfer
process.

Suggested resolution:

Check CascadeView/UX to determine if the indicated switch is still reachable.
Then ‘ping’ the switch from the AP to determine if the switch is reachable from
the AP.

Rejected file from [switch IP addresk File integrity was bad

Condition:

The file integrity of a usage data file sent from the indicated switch is bad. Whe
this condition occursgpfts deletes the file, and the switch attempts to send it
again.

Possible cause:

A disk write error may have occurred.

Suggested resolution:
If this error continues to occur, check the integrity of the disk on which usage d
files are being stored.
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Could not create file usage data filenamle

Error writing file from switch to disk [ switch IP addresk

Condition:
apfts could not create the indicated usage data file, preventing the transfer of t
usage data file from the indicated switch to the AP.

Possible cause:
The disk on which you are storing usage data files may be full.

Suggested resolution:
Check the integrity of the disk on which usage data files are being stored.

Failed to start formatting program brformatter

Condition:
apfts could not executfopt/CascadeBS/bin/brformatterto convert the newly-
received usage data file to the appropriate billing record format.

Possible cause:
Either the integrity of the disk is bad, lmformatter has been deleted or moved
from the/opt/CascadeBS/birdirectory.

Suggested resolution:
Verify thatbrformatter exists in théopt/CascadeBS/birdirectory, and that it
can be executed.
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SNMP Traps

This chapter describes the SNMP trap events that are generated by the B-STDX swi
and sent to each NMS in the switching system that is enabled to receive traps.

A list of currently-logged SNMP trap events can be displayed at any time on any NI
connected to the switching system, using CascadeView/UX. Some events are sim
informational, while other events indicate a problem or potential problem within the
billing system or the switching system on which it is running. Events are categoriz
based on the standard HP OpenView Event CategGnigisal, Major, Minor, Warning

or Normal

All SNMP trap messages are preceded by the timestamp (in mm/dd/yy hh:mm:ss
format) and the type of trap (e.g., LPort Status, Node Status). The timestamp indic
when the trap message was generated. The trap type indicates the network comp
that generated the trap event; for example, Node Status traps are generated by B-S
switches, and LPort Status traps are generated by logical ports on a B-STDX swit
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Normal Events

This section describes tiNormal SNMP trap events that are generated by the billing
system. These events are simply informational. They do not indicate a problem or
potential problem within the billing system.

Billing has been énableddisabled for service SMDS

This is a node-type trap signifying that the billing system state on a switch has be
changed, either from enabled to disabled, or from disabled to enabled. The billing
state is changed when a switch boots (billing becomes enabled), or when the stat
changed manually via CascadeView/UX.

Billing has been énabled/disabledfor service SMDS on [Port ID]

This is an Iport-type trap signifying that the billing system state on the indicated
logical port has been changed, either from enabled to disabled, or from disabled t
enabled. The billing state is changed on a logical port when the switch boots (billir
becomes enabled), or when the state is changed manually via CascadeView/UX.

Anomalous Events

This section lists the trap event messages that signify an anomolous event has
occurred within the billing system. Preventative measures or resolutions to these
events are also provided. If any of these events appear on the CascadeView Event
screen for a switch, you should also display/tmt/CascadeBS/cascade.ldde on

the AP, as this file contains information that will be helpful in diagnosing the cause
the anomolous event.

A usage record counter-value overflow condition has occurred for service SMDS

This is aWarningnode-type trap signifying that a usage data counter in a usage da
record is about to overflow, or has overflowed, on the indicated switch. Normally,
when a usage record is near overflow, the record is closed and a new record is ope
in this case, this trap event message is not generated. If, however, the new usage
record cannot be created, this message is generated, along with a Usage Record
Creation Failure message (see the next section).
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The generation rate of this message is controlled such that only one of these trap:
generated per Collection Period. For example, if your Collection Period is set to 3
seconds, and there are more than one Usage Record Creation Failures, only one |
Record Overflow Warning (and Usage Record Creation Failure) message is gener:
Also, if more than one usage data register is in danger of overflowing, only one Us
Record Overflow Warning is generated.

If the condition still exists when the next Collection Period starts, another Usage
Record Overflow Warning and Usage Record Creation failure is generated at that ti

For information on how to resolve the situation, see the next message description
A usage record could not be created for service SMDS

This is aMajor node-type trap signifying that a Usage Data record could not be crea
due to the Aggregated Usage Data store being at capacity. This should occur only
when the secondary store has reached capacity, and the primary store has not be
transferred to the AP (possibly due to a communication failure with the AP). This tr
is not generated when the system is in a normal state.

As with the Usage Record Overflow Warning, the generation rate of this message
controlled such that only one of these traps is generated per Collection Period.

If this message appears on the Trap Event screen, check the AP to see if it is on-li
it is, check to see if the AP is connected to and communicating with the switching
system.

Billing communications failure to adjunct processor [P addres$

This is a Critical node-type trap issued by the indicated switch when the switch car
communicate with the AP, and is unable to transfer usage data records to the AP.

message is generated when a connection cannot be made to the AP, or when an

existing connection fails.

If this message appears on the Trap Event screen, check the AP to see if it is on-lir
it is, check to see if the AP is connected to and communicating with the switching
system.
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A
Acronyms Xxiv to xv

Adjunct Processor daemon 5-3
Adjunct Processor functions 1-5

Add SMDS Management Address dialog box Aggregated Usage Data records 2-6

5-8

Adjunct Processor
apstat utility 5-3
billing system directory structure 5-2
billing system functions 2-13 to 2-14
configuration file 5-2
configuring 5-2
configuring in CascadeView 5-4
creating route from switch network 5-9
creating routes to switch network 5-12
disabling SNMP traps to 5-11
function of 2-2
hardware installation 4-2
hardware requirements 3-7
installation prerequisites 4-31
installing billing system software 4-31 to

4-37

IP address of 5-14
managing 6-1 to 6-17
number of communication failures 6-20
obtaining switch statistics 6-2 to 6-4
poll interval 6-23
recommended partitions 4-8
setting NMS Path 5-4
setting up for remote access 4-29
software installation 4-3 to 4-29
software requirements 3-8
specifying network address 5-14
unavailablity of 2-12

Adjunct Processor configuration file 5-4

Aggregated Usage Data store 2-10
number of times filled 6-19
Aggregation period 1-5, 2-6
scheduled end time 6-23
scheduled start time 6-23
scheduling of 2-14
setting 5-14
switch failure during 2-7
Allocating memory for SYBASE 4-16
apd 5-3
apd daemon
starting 6-1
apdstart utility 6-1
apfts 7-6
apstat utility 5-3, 6-1, 6-2 to 6-4
arfdump utility 5-3, 6-2
Audit files directory
changing permissions to 4-11
creating 4-11
audit.at utility 6-2

B
Billable usage events

number of 6-19
Billing Enabled attribute 2-7
Billing Rec Received field 6-3
Billing record creation failures 6-20
Billing record files

format of 2-14, 6-7

naming convention 2-14
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Billing record formatter 2-13, 5-3
Billing records
creation of 2-14
maintaining 6-18
Billing records directory
changing permissions to 4-11
creating 4-11
Billing records received 6-20
Billing system
Adjunct Processor functions 1-5, 2-2
architecture of 1-3 to 1-6
configuring 5-1 to 5-2

brf.cfg 5-4

brfdump utility 6-2

brformatter 5-3

brfstats utility 5-4, 6-2

B-STDX switches
hardware requirements 3-7
installing 4-2
software requirements 3-8

C
cascade.log
resetting 7-2

directory structure on Adjunct Processor cascade.log file 5-4, 6-17

5-2
event logging 7-1to 7-2
hardware requirements 3-7
installing 3-1 to 5-4
preparing SYBASE for 4-25 to 4-26
RAO Processing 1-6
sample hardware configuration 1-4
software components 5-3
software requirements 3-8
switch components 2-2
switch configuration in CascadeView
5-13 to 5-17
switch functions 1-5
switch hardware requirements 3-7
Billing system database
remote access to 4-29
Billing system directories
creating 4-11
Billing system functions 2-1 to 2-14
Billing system software
installing on Adjunct Processor 4-31 to
4-37
Billing system statistics
displaying in CascadeView 6-22 to 6-24
brdump utility 5-3

CascadeView
configuring switches in 5-13 to 5-17
logical port configuration 5-13 to 5-17
managing switches 6-18 to 6-24
Collection period
setting 5-14
Configuration
setting TFTP 4-17
Configuring the Adjunct Processor 5-2
Configuring the billing system 5-1 to 5-2
CPPIlus module
billing system functions 2-2
Creating billing directories 4-11
Creating network routes 5-9
Creating SYBASE user account 4-13 to 4-16
Creation Failures field 6-4

D
Daily Processing
enabling and disabling 5-14
Daily Processing Time 2-8
specifying in CascadeView 5-15
Daily statistics file
contents of 6-21
Daily usage statistics 6-18 to 6-21
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Data Aggregator 1-5, 2-5to 2-10
hash table structure 2-10

Fine-tuning SYBASE 4-27
Front End Processor function 2-13

interaction with Usage Generators 2-2 FTP 2-13

operational characteristics of 2-9
service-independent interface 2-5

H

Data Record Formatter 1-5, 2-2, 2-13 to 2-14Hardware requirements

components of 2-13

Data Record Transmission function 1-5, 2-2,

2-13to 2-14

Data transfers

conditions of 2-4
Defining in-band management port 5-5
Determining disk space requirements 3-3
Disk space requirements 3-3
Displaying billing system statistics

in CascadeView 6-22 to 6-24
Displaying switch statistics 6-22

E
Enabling billing
on logical port 5-16
on switch 5-14
Enabling daily processing 5-14
Environment variables
setting for SYBASE 4-20
SYBASE user account 4-13
Error detection file 6-17
esfstart utility 6-2
Event log file 5-4, 6-17
resetting 7-2
Event log messages 7-3 to 7-7
format of 7-3

Adjunct Processor 3-7
billing system 3-7
B-STDX switches 3-7
NMS 3-7

I
In-band management port 5-5
Installation options 3-1, 4-4
Installing
Solaris 2.3 4-5
Installing Solaris 4-5 to 4-9
Installing Solaris Maintenance Release 4-9
Installing switches 4-2
Installing SYBASE 4-12 to 4-28
Installing the Adjunct Processor 4-2
Installing the billing system 3-1 to 5-4
Installing the billing system software 4-3 to
4-29
Installing the NMS 4-2
IOP module
billing system functions 2-2
service-independent interface 2-5
IP address
Adjunct Processor 5-14
switch 6-23

generated by billing record formatter 7-4 L

generated by file transfer process 7-6
Event logging 7-1 to 7-2

F
File transfer process 7-6

Loading SYBASE 4-21
Logical port
enabling billing on 5-16
Logical port configuration in CascadeView
5-13 to 5-17
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loginit utility 6-2 R
RAO Processing system 1-6
M Raw partitions
Maintaining billing records 6-18 using for SYBASE master device 4-18
Managing switches 6-18 to 6-24 Recommended partitions settings 4-8
Managing the Adjunct Processor 6-1 to 6-17 Resetting the event log 7-2
Master device 4-18 to 4-19 Routes
creating directory for 4-19 creating from Adjunct Processor to
setting permissions for 4-18 switch network 5-12
using raw partitions 4-18 creating from network to Adjunct
Memory Processor 5-9
increasing for SYBASE 4-27 saving entries 5-12
Mounting SYBASE database
via nfs 4-28 S
Saving route entries 5-12
N Select End Logical Port dialog box
NMS for In-band Management Address 5-7
community string 5-2 Service Type field 6-3
hardware requirements 3-7 Service-independent interface 2-5
installation of 4-2 Set In-band Management Address dialog box
software requirements 3-8 5-5
NMSTrapAddr 5-2 Setting Adjunct Processor NMS path 5-4
Node name Setting the TCP socket number 4-17
switch 6-23 Setting up the master device 4-18 to 4-19
Shared memory allocation
®) SYBASE 4-16
opt directory SNMP trap events 8-1 to 8-3
creating 4-11 anomalous events 8-2
normal events 8-2
P SNMP traps
Partition settings 4-8 disabling to Adjunct Processor 5-11
Permissions Software components
changing for audit directory 4-11 Adjunct Processor 5-3
changing for billing directory 4-11 Software installation
Poll interval on Adjunct Processor 4-3 to 4-29
Adjunct Processor 6-23 Software requirements

Adjunct Processor 3-8
billing system 3-8
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B-STDX switches 3-8
NMS 3-8

Solaris
installing 4-5 to 4-9

Solaris Maintenance Release
installing 4-9

Switch failure
effect on aggregation period 2-7

Switch functions 1-5, 2-2

Switch ID 6-3

Switch IP address 6-23

Switch node name 6-23

Switch statistics
displaying in CascadeView 6-22
obtaining 6-2 to 6-4

Switches
enabling billing on 5-14
hardware requirements 3-7
installing 4-2

Switching system
managing 6-18 to 6-24

SYBASE
allocating memory for 4-16
creating user account 4-13 to 4-16
increasing memory allocation 4-27
installing 4-12 to 4-28
loading from Cascade tape 4-21
preparing for billing 4-25 to 4-26
setting environment variables for 4-20
setting shared memory allocation 4-16
setting up master device 4-18 to 4-19
TCP socket number 4-17

SYBASE configuration
fine-tuning 4-27

SYBASE database
mounting via nfs 4-28

SYBASE master device
creating directory for 4-19

setting permissions for 4-18

using raw partitions 4-18
SYBASE server

increasing performance of 4-27
SYBASE user account

environment variables 4-13

setting environment variables 4-20

T
TCP socket number 4-17

U
udfdump utility 5-3, 6-2
udfiles directory 5-4
Usage Data files
location of 5-4
Usage Data Generator 1-5
components of 2-3 to 2-4
data transfer conditions 2-4
function of 2-3 to 2-4
interaction with Data Aggregator 2-2
service-independent interface 2-5
Usage Data Manager 2-4
Usage Data records
timestamp 2-6
Usage Data store 2-4
data overflows 2-4
number of times full 6-23
thresholds 2-4
update conditions 2-9
Usage Data transfers
Adjunct Processor unavailable 2-12
conditions of 2-10
Usage events
number of billable 6-19
number of non-billable 6-19
Usage meter 2-4
Usage record creation failures 6-19, 6-23
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Usage records created 6-19, 6-23
Usage records received 6-20
Usage records sent 6-19

Usage Recs Received field 6-3
Usage register overflows 6-19, 6-23
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