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Introduction

The Access Charge and Revenue
architecture is a major new interdepartmental,
integrated set of systems and databases that
has been specifically designed to address a
business problem createdbydivestiture: the
access charge process. Thisarticle describes
the origin, nature, and solution of the business
problem as well as the support the new archi­
tecture provides for bill processing and revenue
management.

Origin of the Business Problem
The Modification ofFinal Judgment of

January 8, 1982 required AT&T to divest itself
of the 22 Bell operating companies. As ofJanu­
ary 1, 1984:
- The Bell operating companies were to pro­

vide exchange and exchange-access services
(Panel 1).

- AT&T was to provide interexchange
services.

- The Bell operating companies were to pro­
vide all interexchange carrierswith
exchange access service equal in type, qual­
ity, and price to those theyprovide to AT&T
(Figure 1).

Before divestiture, interstate revenues were
distributed among the Bell operating compa­
nies, the various independent companies, and
AT&T according to their interstate cost by
means of the "division of revenue" and "settle­
ments" processes. After divestiture,
unbundled, tariffed access charges were
required to compensate the local exchange
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companies for these exchange-access services.
In addition, the local exchange companies were
to be reimbursed for rendering billing and col­
lection services to the customers of the new
interexchange carriers.

Nature of the Business Problem
Just as the problem that confronted

AT&T inmanaging its postdivestiture access
charges and revenues was unique inbothits
novelty andcomplexity, so was the interdepart­
mental systems approach the company took in
its solution.

Magnitude of Expenses and Revenues. The
management ofaccess and revenue is essential
to the financial health ofAT&T. Access charges
and billing andcollection expenses account for
approximately two-thirds ofAT&T's expenses.
(Access charges andbilling and collection
expenses exceed $20billion annually.) The
local exchange companies bill and collect
approximately 80 percentof the company's rev­
enues through open billing contracts.

SharedOrganizational Responsibility. After
divestiture, because of the magnitude and rela­
tive novelty of these expenses, access and
revenue management became the responsibility
ofnumerous organizations within AT&T.

Panel 1: Kinds of Exchange Access

Exchange access may be switched
or special. Switched-access service arrange­
ments use switching facilities in a local
exchange company's end office. Special
access differs in that it uses a local exchange
company's wire center, not its switching
facilities, to provide line connections to
interexchange carriers.
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Briefly, someof the critical activities AT&T
departments perform inmanaging access
charges and revenues include the following:
• The Network department evaluates the

accuracy ofaccess bills to determine
whetherclaims should be filed with a local
exchange company for improper or erro­
neous billing.

• The Finance department collects the actual
charges and revenue data, pays authorized
bills, andbooks the expense and revenue.

• The Marketing department evaluates the
quality of the local exchange company reve­
nue remittances for billing rendered to the
customers ofAT&T.
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Figure 1. Exchange
access services,
provided by local
exchange companies,
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• The Billing Information Management depart­
ment (the Billing and Collection
organization) evaluates the accuracy ofbill­
ing and collection servicebills rendered by
the local exchange company to customers of
AT&T.

• Finally, the External Affairs department
interacts with the local exchange companies
to negotiate claims settlementsand other
related matters.

Varietyof Widely Dispersed Users. Person­
nelin a number ofdifferent typesof
departmental work centers process access bills
and manage revenues. Some of the functions
theyperform are:
• Bill validation-essentially anediting and

checking process that checks for the pres­
ence andvalidity of data both financial and
nonfinancial (such as volumes, bill periods,
company locations, etc.).

• Bill verification-a comparison of actual bill
datawith anticipated bill data to determine
correct payment status and to identify any
discrepancies.

• Claims management.
• Accounting procedures suchas journalization

and bookclose.
• Cash flow management.
• Billing andcollection contract management.
• Coordination of local exchange company

relations.
• Revenue verification.
These departmental work centers are region­
ally located; that is, theyare geographically
dispersed, including locations in New York
City; Chicago; Atlanta; Kansas City, Missouri;
and Pleasanton, California.

Complexity of Data. Approximately 1400
local exchange companies submit bills to AT&T.
The average monthly volume is approximately



30,000 bills. Some bills (those submitted by the
Bell operating companies, for example) are
mechanized, although the tapesmay use three
or more concurrent versions ofa standard Car­
rier Access Billing System (CABS). Over 1000
local exchange companies, however, submit
manual bills, some ofwhich are hundreds of
pages long, in a variety offormats, with vary­
ing levels of detail. On-line data entry and
editing are needed to transcribe these paper
bills into a standard AT&T format. Moreover,
because of the lack of standardization, work
center personnel canspend hours tracking
down missing supporting detail to validate
charges as well as arduous manual processing
time to locate and summarize charges printed
ina cumbersome format.

Special Data Requirements. Certain
access-charge management functions, suchas
forecasting, claims management, accruals, and
billing adjustments, require long-term retention
of data, for example, from 13 to 24 months. In
addition, the corporate and financial nature of
the dataplace significant emphasis on data
sharing, security, control, consistency, and
auditability requirements.

Lack of Coordinated Mechanized Support. In
January 1985, AT&T data system support for
revenue andaccess management consisted of
over50 systems implemented ina wide variety
of technologies. Each region and department
had done its best to adjust to divestiture-each
in its own way. The result was a series of inde­
pendent systems. However, eachsystem
addressed only part of the overall business
process and potentially could provide overlap­
ping, inconsistent information that might
hinder management decisions. In this uncoordi­
nated system environment, key linkages, such
as revenue for access expense, weredifficult to

make with any level of confidence. Payment of
bills occurred with minimal interdepartmental,
integrated mechanized support forvalidation,
verification, and claims management.

Solution of the Business Problem
Soon afterdivestiture, itbecame appar­

ent thatawhole new set ofinterdepartmental,
integrated systems and databaseswould be
required tomanage thislarge, complex business
problem. Anew position, thatofvice-president,
Access Management, wascreatedtoprovide a
single focal point foraccess charge policy and
management. An interdepartmental taskforce
was established todefine the required system
and databasesupport and theappropriate tech­
nology. Thetaskforce adapted theSystematic
Planning forInformation Systems (SPIS) proc­
ess todevelop theAccess Charge and Revenue
(AC&R) business model and the AC&R data and
system architecture.

The AC&R Business Model. The AC&R
business model shown in Figure 2 provides a
top-down functional perspective ofhow AT&T
manages access charges and revenues. The
model depicts how various functions are related
and is developed inenough detail to design an
information system architecture.

The AC&R Architecture. As originally
defined, the fully integrated target AC&R
architecture specifies the project functionality
and basic dataneeded to support the business
model. After the design of the architecture, the
sizeandcomplexity of the development effort
resulted in changes in definitions. The system
developers defined an initial functionality­
known as baseline architecture-and decided to
implement it in phases, with quarterly delivera­
bles startingearlyin 1987 and continuing
through 1988.
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Figure 2. AC&R
business model.

The baseline AC&R data andsystem
architecture is to process inventory and usage
data to generate expected charges and reve­
nue. When the actual charge or revenue data
are received, the architecture systems are to
compare themwith the expected data to iden­
tify discrepancies. The architecture is to
support payment andbooking preparation.
Work center personnel in the various organiza­
tions are to interact with the architecture to
determine ifa discrepancy identified in the ver­
ification processes is an AT&T inventory or
usage problem or if the discrepancy forms a
basis fora claim or referral. In addition to
these basic functions, the architecture is also to
support AC&R bill tracking and control, system
anddata security, andmanagement information
functions.

Two principles are fundamental to the
AC&R architecture environment. First, all sys-

ternsandwork centers use the same data base
with the same data definitions, implemented
from an integrated, consistent standard data
specification. Second, responsibility forarchi­
tecture system development has beenshared
byall the organizations involved in revenue and
access management. Thus Billing Information
Management, External Affairs, Finance, Mar­
keting, and Network have eachbeen
responsible for developing oneor more of23
major architecture projects.

To coordinate the system development
effort, a centralized project management staff
was organized. All departmental participants
report ona "dotted line" relationship to the
centralized staff as well as on a "solid line" to
their home organizations, ina matrix reporting
structure. In turn, the centralized staffreports
to the vice president, Access Management.
This matrix-reporting environment safeguards



both the corporate anddepartmental needs.
The integrated data base. The data base

necessary to "drive" this complex and diverse
AC&R architecture is unique in that its devel­
opment is truly interdepartmental innature.
The logical design ofthe data basewas the
work of23 data baseadministrators using data
gathering, definition, normalization, cataloging,
andusage methodologies. Transition from the
logical design to the physical design involved
the creation ofa single data baseusing Cullinet
Software's integrated data basemanagement
system (lDMS®).

AT&T's System Development organi­
zation recommended the IDMS software for its
flexible andhigh-performance data baseman­
ager, active andintegrated datadictionary,
tools for prototyping, and high-level program
development package.

IDMS provides a network data base
manager for production applications. It is
appropriate foroperational support, manage­
ment information, and reporting analysis. Its
logical record facility also produces "relational"
views of the data base, a capability especially
desirable forAC&R applications. For example,
embedded pointers canrepresenta relationship
between data tables.

The integrated data dictionary is the
"heart" of the integrated software architecture.
It is the central repository for the definition
and control ofall application information (ele­
ments, records, programs, screens, security,
system generation, etc.). Once an itemis
defined, it is accessible to all products. The
precompilers automatically update the diction­
ary to maintain cross-references.

Prototyping capability is an important
feature used indeveloping the AC&R system
applications. Aprototype is a working model of

an "on-line" system that contains screens,
basic field and table edits, data-base-processing
functions, andminimal error-handling and
mimic algorithms. Prototyping defines require­
mentsbyextracting, presenting, and
interactively refining user needsbyquickly
building and demonstrating a working model of
the planned production system. Its benefits to
AC&R development are that it:
- Avoids costly errors
- Improves quality
- Increases user commitment
- Provides better understanding ofuser needs
- Allows developers to try alternatives
- Reduces the amount of rework required in

design, coding, and testing.
IDMS also provides a family ofpro­

gram development packages:
- An application development system com­

bines an application generator, an application
controller, and a high-level structured lan­
guage (ADSO) foron-line programs.
Needing up to 50percent less procedural
code thanCOBOL via its interaction with
the data dictionary, the application develop­
mentsystem also allows the linking of
COBOL modules with ADSO programs.

- An on-line mapping feature is a tool for
developing screens by "painting" the format
at a display terminal. On-line mapping also
displays andthengenerates field-level edits
and table edits forany data enteredonthe
screen.

- Anonprocedural report writer is a program­
mer's tool that generates production reports
from data bases and sequential files. It can
also be used to extractor summarize data
from existing data bases or files and to load a
separate file or data base. It requires fewer
lines ofcode than COBOL.
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- An on-line query feature is a nonprocedural
data base query and reporting language for
end users. It hasa menu facility foreasier
use and generation of its commands.

- A number of utilities are also available for
program compilation, data basemaintenance
and recovery, anddata dictionary reporting.

The technological architecture. The AC&R
technological architecture mustprovide heavy
computing power, large storage capacity, and
interactive access bymany geographically dis­
persed users. To achieve this, it uses about 80
percent ofa multiprogramming virtual storage
mainframe computer. At full potential, usage
will require two-hundred-fifty 3380 disk stor­
age devices and approximately 1400 AT&T
6500 terminals with the 6538 display (whose
"windowing" capability can simultaneously dis­
play information from both AC&R and another
software system).

The communications network. The data
baseandthe system applications interact via a
complex data communications network that
uses existing internal dedicated and dial net­
works to support AC&R's large number of
geographically dispersed users. The technol­
ogy deployed in this area uses tools such as
remote multiple access facility (for interactive
terminals), dial net (for report distribution),
and remote job entry and TTRAN (for file
transfer).

An IDMS teleprocessing monitor han­
dles the communications environment. It
interfaces with TCAM (telecommunications
access method), VTAM (virtual telecommuni­
cations access method), or BTAM (basic
telecommunications access method) and con­
tains controls to limit resources (such as CPU
timeand input-output ports) used by any task.
IDMS passes the mostcritical benchmark

requirements with an average throughput of
39,000 transactions per hour (per CPU) and a
peak volume of90,000 transactions per hour
(perCPU).

AC&R Bill Processing and Revenue Management
Support

By the fourth quarterof 1988, when
fully implemented, the AC&R baseline archi­
tecture will provide mechanized support for the
processing ofthree typesofbills: special­
access, switched-access, and billing and collec­
tion bills. In addition, it will provide initial
support for revenue management.

Processing Special-Access Bills. Special­
access bills contain charges from local
exchange companies foraccess circuits that
connect a customer's premises to AT&T's spe­
cial-service circuits. Ordinary services include
residence, basic individual-line business, public
telephone, and mobile telephone services.
Examples of special services are foreign
exchange service, wide area telecommunica­
tions services (WATS), andvarious private-line
and private-network services.

Special-access bills contain recurring
and nonrecurring charges and customer service
record information foraccess circuits provided
by the local exchange companies. Recurring
charges represent the monthly amounts the
local exchange company charges AT&T foreach
circuit. Nonrecurring charges are the amounts
the local exchange company charges AT&T for
one-time activities suchas adding, changing,
disconnecting, or testing an access circuit. Cus­
tomerservice records contain local exchange
company inventory information on the special­
service access circuits AT&T orders. Special­
access bills contain primarily non-usage sensi­
tive, or flat-rate, charges. These charges are
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Figure 3. Basic bill­
processing support
provided by the AC&R
baseline architecture.

collected, validated, and verified priorto
payment.

Processing Switched-Access Bills. Like
special-access bills, switched-access bills con­
tainbothrecurring andnonrecurring charges,
and mechanized bills also contain customer
servicerecords. Unlike special-access bills,
switched-access bill charges are primarily
usage-sensitive. Two common rates used are
minutes ofuse, a usage-sensitive rate that mea­
sures the time a circuit is actually inuse, and
minimum monthly usage charge, a flat rate that
guarantees the local exchange company a
return on its investment. All switched-access
charges are collected and validated priorto
payment. The mechanized local exchange com-

pany data are then verified twice, both before
and after payment.

Processing Billingand Collection Bills. Bill­
ing and collection bills contain charges from
local exchange companies for billing AT&T's
customers and collecting AT&T's revenues.
The charges include elements suchas number
ofbills rendered, number ofmessages proc­
essed, and programming hours needed to
modify local exchange company programs to
meet AT&T's needs.

Because somelocal exchange compa­
nies submit a single billing and collection bill for
a calendar month, while others submit multiple
bills, billing and collection bills are verified in
three phases. Phase 1 verifies rates, rate ele-
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ments, and purchase order charges. Phase 2
verifies adjustments, rate category expenses,
and taxes. Phase3 verifies recording, mes­
sage-processing, and billing information
volumes, and checks intrabill volumes between
rate elements.

Bill-Processing Support. As shown in
Figure 3, the basic bill-processing support the
AC&R baseline architecture provides for all
three types ofbills includes:
- Generating schedule, bill profile, and thresh­

old deviation data
- Maintaining order and inventory information

for special- and switched-access bills and
contract, order, and plan data for billing and
collection bills

- Generating anticipated bill data
- Collecting, validating, and verifying actual

bill datareceived from the local exchange
comparues

- Preparing accounting data
- Managing discrepancies and claims
- Tracking and controlling the bill process
- Providing management information.
The baseline architecture also provides support
for specific processing needsforeachtype of
bill.

Revenue Management Support. The base­
line architecture provides revenue dataand
limited validation support consisting of:
- Storing and updating purchase ofaccounts

receivable, journal, nonfinancial revenue
(e.g., minutes of use), revenue verification
results, andrevenue financial entries data

- Calculating interest penalties for delayed
revenue

- Managing discrepancies and claims
- Providing management information.
The Revenue Quality Architecture under devel­
opment by the Marketing Department, which

Panel 2: General Functions of AC&R Baseline
Architecture

- Createsanticipated bill datafrom inven­
tory andusage dataforaccess and billing
and collection bills

- Collects and validates access and billing
and collection bill charges for
-Mechanized access bills
-Paper access andbilling and collec-
tionbills

- Verifies bill charges against anticipated
bill charges
-To determine payment status
-To identify discrepancies

- Supports analysis ofbill and revenue
statement discrepancies

- Supports filing and tracking ofclaims for
incorrect bill charges and late revenue
receipt

- Preparesbill charges for
-Payment
-Booking ofexpenses

- Provides management information on
charges andrevenue

will be "folded" into the baseline architecture,
will provide additional support for the manage­
ment of revenue.

Panel 2 summarizes the system and
data support the AC&R baseline architecture
provides for bothbill processing and revenue
management.

Conclusion
Following divestiture, AT&T was con-



fronted with a new and complex business
problem ofconsiderable magnitude, a primary
solution to which is the interdepartmental
AC&R systems architecture. The effort
described in this paper was the first major
interdepartmental endeavor to design, develop,
and implement system and data support for an
AT&T business process from the corporate per­
spective. This approach, which integrates
system design andshared organizational
responsibility, may in the future serveas a pro­
totype for solving similar corporate business
problems.
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