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IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHERN DISTRICT OF GEORGIA [y MMAS, Clark
ATLANTA DIVISION

BELLSOUTH TELECOMMUNICATIONS, INC.,
BELLSQOUTH BUSINESS SYSTEMS, INC.,
and BELLSCUTH BILLING, INC.,

Civil Action No.
Plaintiffs,

V.

1:04-CV 14L6

Ay

CENTILLION DATA SYSTEMS, LLC,

et et et e e e St Tt it et St St

Defendant .
COMPLAINT
The Parties
1. BellSouth Business Systems, Inc. is a Georgia

Corporation with its principal place of business at 2180 Lake
Boulevard, N.E., Suite 12B01, Atlanta, Georgla 30319.

2. BellSouth Telecommunications, Inc. is a Georgia
Corporation with its principal place of business located at 675
W. Peachtree St., Suite 4300, Atlanta, Gecrgia 30375,

3. BellSouth Billing, Inc. is a Georgia Corporation with
its principal place of business at 1055 Lenox Park Boulevard,
N.E., Suite 1C61, Atlanta, Georgia 30319.

4, BellSouth Business Systems, Inc., BellSouth
Telecommunications, Inc., and BellSouth Billing, Inc.
("Plaintiffs") have involvement in owning, leasing, selling,
distributing, and/or using software referred to as Bill
Management Software ("BMS"). %“:‘?‘{‘{??M
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5. Upon information and belief, Centillion Data Systems,
LLC ("Centillion") is a Delaware ccrporaticon having its
principal place of business at 333 North Alabama Street,
Indianapolis, Indiana 46204.

6. Plaintiffs’ claim against Centillion is brought
pursuant to the patent laws of the United States, Title 35 of
the United States Code, with a specific remedy sought based upon
the laws authorizing action for declaratory judgment of patent
non-infringement and invalidity in the courts of the United

States, 28 U.S.C. §§ 2201, 2202 and 1338(a).

Jurisdiction

7. Thig Court has original subject matter jurisdiction
under 28 U.S.C. §§ 1331 (federal question), 1338(a) (patent -
exclugive jurisdiction), and 2201-02 (declaratory judgment).
Subject matter jurisdiction is proper because there is an actual
case or controversy between Plaintiffs and Centillion by wvirtue
of the allegations that Centillion has directed against
BellSouth Corporation that the making, using, selling, and/or
offering for sale the BMS software infringesg, directly or
indirectly, U.S. Patent 5,287,270 ("the '270 patent") and as to
whether the '270 patent is invalid and/or not infringed by the
BMS software and/or by Plaintiffs. A copy of the '270 patent is
attached as Exhibit A.

8. On information and belief, this Court has personal

jurisdiction over Centillion based on, among other things,
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Centillion's conduct of business in Georgia and continuous and
systematic contacts with Georgia including deriving licensing
revenues under the '270 patent for activities involving Georgia,
directing letters of infringement to Georgia, and the filing and
serving of a Complaint for infringement of the '270 patent
against at least one Georgia resident.

9. Venue is proper under 28 U.S.C. § 1391(c) as a
substantial part of the events giving rise to the claim occurred

in this district.

Pertinent Facts

10. The '270 patent, which is titled Billing System,
issued on February 15, 1994, listing Compucom Communications
Corp. as the assignee thereof. On information and belief,
Centillion is a successor of Compucom Communications Corp. and
is the current owner of the '270 patent.

11. In a letter dated December 21, 1998, counsel for
Centillion advised BellSouth Corporation that Centillion
believed that the BMS scoftware may infringe one or more claims
of the '270 patent.

12. In a letter dated June 2, 1999, counsel for Centillion
advised BellSouth Corporation that Centillion had filed actions
for alleged infringement of the '270 patent against two other
companies,

13. On September 13, 2002, counsel for Centillion sent

ancther letter to BellSouth Corporation indicating that the '270

374498



Case 1:04-cv-01446-HTW Document1 Filed 05/21/04 Page 4 of 81

patent claims processes, which "relate" to the BMS
software/service,

14. In a detailed, six-page letter sent on April 4, 2003,
counsel for BellSouth Corporation provided counsel for
Centillion a detailed explanation as to why the BMS system did
not infringe any claim of the '270 patent.

15. On May 8, 2003, counsel for Centillicn responded to
the above-referenced letter of April 4, 2003, alleging that
BellSouth Corporation was indirectly infringing the '270 patent
under the Doctrine of Equivalents by either contributorily
infringing the '270 patent and/or inducing others to infringe
the '270 patent.

16. In a detailed, five-page letter sent on June 13, 2003,
counsel for BellSouth Corporation responded to the above-
referenced letter of May 8, 2003, explaining why Centillion's
allegations of infringement based on the BMS software were
incorrect and unsustainable.

17. O©On January 12, 2004, Centillion filed a lawsuit in the

Inited Stateg Digtrict Co

wirt for the Southern District of
Indiana against BellSouth Corporation for alleged infringement
of the '270 patent.

18. Concurrently with the filing of this Complaint,
BellSouth Corporation is moving to dismiss the lawsuit filed by

Centillion in the United States District Court for the Southern

District of Indiana for lack cf personal jurisdiction.
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19. Upon information and belief, Centillion is vigorously
asserting its alleged rights in the '270 patent, having filed
suits against numerous parties including AT&T, MBG Telecom
Systems, Inc., Citizens Communications Company, Convergys
Corporation, Mid America Computer Corporation, Qwest, Telephone
Data Systems, Inc., Trag-Wireless, Inc., Global Crossing, and
others.

20. As noted above, Plaintiffs own, lease, use, and/or
distribute the BMS software and service that Centillion has

repeatedly alleged infringes the '270 patent.

Count I - Declaratory Judgment of Non-Infringement
of the '270 Patent

21. Plaintiffs incorporate and re-allege the averments
contained in the preceding paragraphs as i1f set forth fully
herein.

22. By virtue of at least (a) the December 21, 1998,
September 13, 2002, October 31, 2002 and May 8, 2003 letters
that Centillion sent to BellSocuth Corporation alleging that the
BMS software infringed the '270 patent, (b) the suits filed by
Centillion against numercus other alleged infringers of the '270
patent, and (c¢) Centillion's filing of a patent infringement
lawsuit based on the '270 patent against BellSouth Corporation,
there is a substantial and continuing justiciable controversy
between Plaintiffs and Centillion as to Centillion's right to

threaten or file suit against users of the BMS software for
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alleged infringement of the '270 patent.

23. By virtue of the above-referenced acts by Centillion,
Plaintiffs have a real and reasocnable apprehension that
initiation of legal action by Centillion, predicated on
Centillion's infringement allegations involving the BMS
software, i1s imminent.

24 . Upon information and belief, Centillion does not
allege that Plaintiffs have literally infringed any claim of the
270 patent.

25. Plaintiffs have not literally infringed any claim of
the '270 patent.

26. Upon information and belief, Centillion does not
allege that Plaintiffs have directly infringed any claim of the
1270 patent. Instead, Centillion's allegations against
Plaintiffs are based solely on Centillion's contention that
Plaintiffs have contributed to the infringement of others of the
‘270 patent and/or induced others to infringe the '270 patent.

27. Plaintiffs have not directly infringed any claim of
the '270 patent.

28. Plaintiffs have not contributed to the infringement of
others, induced others to infringe, or otherwise indirectly
infringed any claim of the '270 patent.

29. Plaintiffs have not infringed any claim of the '270
patent under the Doctrine of Equivalents.

30. As such, Plaintiffs have not infringed any claim of
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the '270 patent, either directly or indirectly and/or literally
or under the Doctrine of Equivalents.

31. Upon information and belief, Centillion's claim that
Plaintiffs have infringed the '270 patent is based on
Plaintiffs' distribution of the BMS software to customers of
Plaintiffs.

32. Upon information and belief, Centillion's claim that
Plaintiffs have infringed the '270 patent is based on
Centillion's contention that by providing the BMS scftware to
Plaintiffs' customers, Plaintiffs are contributing to the
infringement of the '270 patent by those customers and/or are
inducing those customers to infringe the '270 patent.

33. Upon information and belief, Centillion obktained a
copy of the BMS software from MBG Telecom Scoftware, Inc. ("MBG")
prior to the filing of the present Complaint.

34. Upon information and belief, Centillion's allegations
against Plaintiffs are based in part on its review of the copy
of the BMS software that was provided to Centillion by MBG.

35. I information and belief
Plaintiffs have infringed the '270 patent was brought in this
action with full knowledge by Centillion that the '270 patent is
not infringed by Plaintiffs.

36. Based on the foregoing, Plaintiffs are entitled to a
judgment holding that the '270 patent is not infringed by

Plaintiffs.
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Count II - Declaratory Judgment of Invalidity
of the '270 Patent

37. Plaintiffs incorporate and re-allege the averments
contained in the preceding paragraphs as if set forth fully
herein.

38. Upon information and belief, the claims c¢f the '270
patent are invalid under the Patent Laws of the United States,
25 U.5.C. § 101 et sed.

39. Based on the foregoing, Plaintiffs are entitled to a

declaratory judgment holding that the '270 patent is invalid.

PRAYER FOR RELIEF

Wherefore, Plaintiffs pray for relief as follows:

1. That judgment be entered in favor of Plaintiffs and
against Centillion.

2. For entry of Judgment declaring the '270 patent
invalid and not infringed by Plaintiffs and/or customers of
Plaintiffs.

3. That Centillion be required to pay Flaintiffs’
attorneys' fees pursuant to 35 U.S.C. § 285.

4. That Plaintiffs have such other and further relief

that this Court may deem just and fair.

374498



Case 1:04-cv-01446-HTW Document 1 Filed 05/21/04 Page 9 of 81

( (

Respectfully submitted this the 21°° day of May, 2004.

%m&

Martin glson

Bar No. 243187

Keith E. Broyles

Bar No. 0590152

Alston & Bird LLP

One Atlantic Center

1201 West Peachtree Street
Atlanta, GA 30309-3424
{404) 881-7000 (phone)
(404) 881-7777 (facsimile)

Of Counsel:

Richard P. Vitek (NC Bar No. 30,127)
D. Randal Ayers (NC Bar No. 20,830)
Anna R. Carr (NC Bar No. 31,437)
Myers Bigel Sibkley & Sajovec

Post Office Box 37428

Raleigh, North Carolina 27627

{919} 854-1400 ({phone)

(919) 854-1401 (facsimile)

ATTORNEYS FOR PLAINTIFFS
BELLSOUTH TELECOMMUNICATICONS, INC.,
BELLSOUTH BUSINESS SYSTEMS, INC.,
and BELLSOUTH BILLING, INC.
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[57] ABSTRACT

Telecommunications or similar bills are prepared on
diskette in an optimal format for further processing,
display, and analysis on popularly-svailable, inexpen-
sive personal computers. A telecommunications carrier
provides, for participating customers, appropriately
selected billing records at the stage in the carrier's ordi-
nary billing process after the carrier has completed all
billing activities except actually printing a paper bill.
This ensures that the information ultimately supplied on
diskette will exactly correspond to that on the paper
bill. In a first step, preferably performed on a large
computer, the records are sorted, edited and reformat-
ted into an optimal organization for further processing
on a personal computer. In addition, a variety of pre-
processed summary reports and graphs are prepared for
rapid retrieval on the customer’s computer. In a second
step, preferably performed on a network of smaller
computers, the reorganized records and summary re-
poris for each customer are separated, compressed, and
recorded on diskettes compatible with each customer’s
personal computer. A user application program on the
customer’s computer displays and analyzes the billing
information supplied on diskette, including the billing
records, preprocessed summary reports and graphs, and
prepares new summary reports on demand.
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BILLING SYSTEM

This application is & continuation of application Ser.
No. 07/393,699 filed Aug. 14, 1989. 5

REFERENCE TO MICROFICHE APPENDIX

A Microfiche Appendix to this patent application,
comprising 5 sheets of microfiche, contains 454 frames
of computer program listings illustrating a preferred
embodiment of the computer software code contem-
plated by the invention disclosed herein.

FIELD OF THE INVENTION

This invention relates generally to billing systems,
and more particularly to systems for processing and
displaying, under the control of a service customer,
usage and cost information for services rendered to a
costomer by a service provider such as a telecommuni-
cations company, credit card company, or the like.

The invention relates particularly to systems for pro-
cessing and displaying, under the control of a telecom-
munications service customer, usage and cost informa-
tion for telecommunications services rendered to the
customer by a telecommunications service provider,
and 1o systems for providing telecommunications bill-
ing information in a form compatible with popularly
available personal computers and popularly available
personal computer operating systems and database man-
agement programs 1o permit selection, processing and
display of usage and cost information under control of
the telecommunications customer.

BACKGROUND OF THE INVENTION

Telecommunications costs have become a major ex-
pense for many large businesses and other organiza-
tions. Today's competitive business climate requires
immediate communications between components of an
organization and between the organization and its sup-
pliers and customers. This need slone has produced 40
over the last twenty years a dramatic increase in the use
of traditional telecommunications services such as ordi-
nary switched telephone service, [eased-line telephone
service and telex, typically provided by wireline com-
mon carriers. In addition, many non-traditional modes
of electronic communications, such as facsimile and 2
variety of computer networking schemes use, as a trans-
mission medium, either traditional or new telecommuni-
cations services offered by wireline carriers.

Organizations are under great pressure to reduce
telecommunicetions c¢osts while continuing to make
available to their personnel and correspondents tcle-
communications services of acceptable quality and
quantity. In order to minimize costs, attention is increas-
ingly focused on analysis and processing of call-detail
records to discover waste, unauthorized use, and sav-
ings opportunities which may arise from more efficient
selection of carrier facilities.

For example, lengthy calls from a particular station
may indicate inappropriate or inefficient use of the tele-
phone by autharized personnel. A large number of calls
10 a particular geographical region may indicate that
leased lines or tie-lines are economically justified. Since
many telecommaunications services are priced on a dis-
tance- and time-of-day-sensitive basis, and since several
telecommunications carriers provide differing calling
and volume discount plans, customers may avail them-
selves of additional savings opportunities by appropr-
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ately routing traffic o\(. .ie lowest cost faciliies and
by contracting for special discounts based on usage
information obtained from such anailyses. A further
requirement for call-detail record processing is to per-
mit large organjzations to pass along telecommunica-
tions charges to the originating department or other
internal unit.

Such analysis and processing is hampered, because
even large-volume telecommunications customers typi-
cally now receive a paper bill itemizing long-distance
calls and other telecommunications charges by originat-
ing station. This paper bill is often the exclusive means
by which the customer may obtain detailed information
concerning telephone calls and other transactions from
which charges arise. Further apalysis is ususlly not
provided by the carrier.

In order to process and analyze call-detail informa.
tion on their own, customers have adopted a variety of
techniques, but each of these has significant disadvan-
tages. The information on a bill may be analyzed using
non-automated methods, but these methods are not
feasible for large customers, and even for the smallest
customers are extremely expensive and error-prone.
Since automated processing is preferred, some custom-
ers manually key-punch or machine-scan the paper bill
into a computer sysiem. While this approach somewhat
reduces the cost of the analysis, the data entry steps
remain expensive and error-prone.

Other customers may receive from the carrier a ma-
chine-readable tape containing call-detail records, but
to the inventors’ knowledge these tapes either carry
unrated call information (i.e. the records do not include
the cost of the call) or lack certain rating details without
which it is impossible to exactly reconcile information
on the tape with the paper bill. In addition, the type of
tape media used, and the manner in which the informa-
tion is organized on such tapes, require that an expen-
sive mainframe-class computer be used to analyze the
data.

Apparatus has also been developed which may be
continucusly connected to each outgoing station, tele-
phone line or similar facility used by the customer and
which records certain details concerning every outgo-
ing transaction or call made over that facility. The re-
cords thereby produced may then be processed by a
computer 10 apply an appropriate rating algorithm and
arrive at an approximate cost for each transaction.
However, since the customer’s recording equipment is
not identical to the equipment used by the carrier to
acquire call-detail records, some discrepancies are vir-
tually sure to occur, and these discrepancies will be
propagated to the final results of the analysis. In addi-
tion, since the carrier's calling plans and tariffs may
change frequently, a great deal of effort is required on
the part of the customer to maintain up-to-date and
otherwise accurare rating aigorithms for prucessing the
records.

Accordingly, the need-exists for a system which pro-
vides to large-volume telecommunications customers

‘the ability to conveniently and affordably analyze and

manipulate call-detail and other telecommunications
transaction information by computer, and which pro-
vides results which exactly correspond with the infor-
mation printed on the customer's paper bill.

SUMMARY OF THE INVENTION

This invention contemplates a system combining
stendard data processing hardware and specially de-
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signed software for distributing to large-volume 1ele-
communications or other service customers telephone
bills, credit card bills, and the like on diskettes compati-
ble with commonly available small and inexpensive
personal computers for customer-directed display and 5
in-depth analysis. In brief, telecommunications or other
service customers wishing to reccive a diskette tele-
phone or credit card bill subscribe for this service with
their carrier or credit card company. A participating
telecommunications carrier or credit card company
(more generally: a “service provider,” or simply "pro-
vider™) extracts from its data processing facilities appro-
priately selected billing information for such subscriber.
The provider then supplics this informetion to a “pro-
cessor”’, who, according to the invention, segregates the
billing data by subscriber, appropriately preprocesses
the billing data to produce a variety of in-depth billing
analyses in the form of graphs and summary seports,
and reorganizes both raw and analyzed billing data into
an optimal format for storage, maripulation, and display
on commonly-available personal computers. The “pro-
cessor™ writes this information onto one or more dis-
kettes compatible with the subscriber's personal com-
puter, and distributes these diskettes to the subscriber.
The subscriber, using an inexpensive personal computer
and compatible software according to the invention,
can display and analyze the telephone bill with greater
efficiency, accuracy and flexibility than possible using
the conventional paper bill. By appropriately selecting
the billing information obtained from the service pro- 30
vider, the invention provides a telephone, credit card or
other bill on diskette which is exactly reconciled with
the paper bill.

One aspect of the invention includes an application
software package, capable of running on a small com- 3%
puter (such as an IBM Personal Computer or compati-
ble computer), which under the direction of the user
can:

1. display the tclephone bill (or selected subsets

thereof) in its ordinary (paper-like} format;

2. display the bill (or selected subsets thereof) sorted
in non-conventional order (e.g. call detai} records
sorted by length of call);

3. display a variety of preprocessed summary reports
and graphs useful in analyzing telecommunications 45
costs; and

4. display non-preprocessed reports according to
user-formulated ad-hoc queries.

The information listed above may also be printed or
written to a disk file in the user’s computer for further 50
processing by other software, such as a commercinlly
available database management program which runs on
an IBM-compatible personal computer. Information
displayed by the inventive customer software is exactly
reconciled with that printed on the customer’s paper bill 55
through means described below.

Another aspect of the invention involves the use of
appropriate method steps and apparatus and control
software for obtaining appropriate billing information
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from carriers and physically rearranging this informa- 60

tion in such a manner that jt is optimally pre-processed
and reformatted into a form appropriate for efficient
and rapid use in subscribers’ personal computers, and
writing the information in this format on compatible
diskettes containing for distribution to subscribers
These functions may be performed by a third party
processor engaged in the business of providing such
services to service providers and their subscribers, or by
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the provider itself or perhaps even by a large corporate
subscriber.

In the specific case of telephone billing, the bulk of
the billing information used or supplied by a telecom-
munications carrier to the third-party processor for the
purpose of preparing customer bills would consist of
telephone—call-detail records including a carrier-
assigned customer identification code, the originating
station aumber, the called station number, a billing code
classifying the type of call (e.g., night, evening or day),
the length of the call, and the actual billed cost of the
call according to the carrier’s tariffs, volume discounts,
and other billing plans. The carrier provides additional
billing records to account for equipment rental charges,
monthly service fees, payments, adjustments, taxes, and
any other items affecting the amount billed to the cus-
tomer.

According to the invention, the processor receives a
subscriber's billing records from the carrier at a stage in
the carrier's ordinary billing process after the carrier
has postad to the subscriber’s account all charges and
credits, has performed all billing-related calculations for
that subscriber, and is ready to print a paper bill. By
selecting this specific stage of carrier bill processing
from which to excract billing information, the invention
ensures that the information supplied on diskerte will
exactly correspond to that on the paper bill.

Extensive processing is tequired to put the informa-
tion received from a carrier into an optimal form for use
on a personal computer. According to the invention,
this processing is divided into two stages.

The first stage reformats data received from the car-
rier, segregates the records pertaining to each sub-
scriber, analyzes billing data for each subscriber to gen-
erale a variety of preprocessed summary reports and
graphs, and organizes the data into a table format suit-
able for loading into the particular database system used
to manage this data on the subscriber’s personal com-
puter. In practice, since it is expected that the processor
will receive a large number of records from carriers and
the analysis performed on these records is extensive,
this first stage of processing would be preferably per-
formed on a mainframe-class computer, and is accord-
ingly referred to hereafter as “mainframe processing.”

The second stage of processing receives the informa-
tion processed by the first stage, compresses this infor-
mation into a more space-efficient format, for each sub-
scriber writes this information on a diskette compatible
with that subscriber’s personal computer, and generates
quality-control information useful in managing and
tracking the production of disketie bills, These second-
stage functions can be performed on a network of PC-
class computers and is accordingly referred to hereafter
as “PC processing.”

Once diskette bills are produced in the “PC Process-
ing” system, the resulting diskettes gre mailed to cus-
tomers who may use PC-compatible software accord-
ing ta the invention (the “user application™) 1o display
and analyze their bill. When the user receives the dis-
kettes, the information thereon must be decompressed
and loaded into a PC database using facilities provided
by a user application program according to the inven-
tion. This user application preferably uses commercially
available database software, such as “RBASE", a popu-
lar detabase package available for IBM-PC-compatible
computers, to mansage the billing records received on
diskette. Except for a small amount of historical infor-
mation used for certain graphs and summary reports,
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the database can contain fi_ .ne “bill" at any time,
When a new bill is received, the previous bill may be
archived to a non-database file (flat file) on the user's
disk for convenient retrieval, The new bill then replaces
the old bill in1 the user application database.

When writing information into the database, the user
application employs commercially available software
routines, such as RBASE-specific database interface
toutines. When reading information from the database,
the user application either uses the commercially avait-
#ble interface routines, or a set of proprictary tree tra-
versal routines (disclosed in the Microfiche Appendix)
which substantially improve retrieval efficiency when
reading sorted data from keyed tables. Thus, while the
user application stores information in & databass accord-
ing to the RBASE storage model, the RBASE program
per se is not required. However, a customer who hap-
pens to own a copy of RBASE could use it 10 obtain
information from the datebase in ways not provided by
1he user application.

BRIEF DESCRIFTION OF THE DRAWINGS

These and ather features of this invention will be best
undersiood by reference to the following detailed de-
scription of a preferred embodiment of the invention,
aken in conjunction with the accompanying drawings,
in which:

F1G. 1is a block diagram showing an overview of the
data flow in a telephone billing system according to the
present invention;

FI1GS. 2-1 and 2-2 are a block diagram showing an
overview of the data flow in the “Mainframe Process-
ing"” segment of the system of FIG. 1;

F1G. 335 a block diagram showing an overview of the
data {low in the “PC processiog” segment of the system
of FIG. 1;

FIG. 4 is a block diagram showing an overview of the
daca flow in the “User Application” segment of the
system of FIG. 1;

FIG. 5 i5 a flow chart of the “main processing sec-
tion™ for & fist processing program designated
TPSBO10 which is used in the “Mainframe Processing™
scgmeni of F1G. 2;

FIGS. 6-1 and 6-2 are a flow chan of the “initaliza-
tion” section for the aforesaid first processing program
used in the “Mainframe Processing” segment of F1G. 2;

FI1GS. 7-1 and 7-2 are a flow chart of the “input data
editing” section for the first processing program used in
the “Mainframe Processing™ segment of FIG. I;

FIG. B is a flow chart of the “call detail accumula-
tion" section for the first processing program used in
the “Mainframe Processing” segment of FIG. 2;

FIG. 9 is a flow chart of the “'station number break
processing” section for the first processing program
used in the “Mainframe Processing™ segment of FIG. 2;

F1G. 10 is a flow chart of the “customer break pro-
cessing™ section for the first processing program tsed in
the “Mainframe Processing” segment of FIG. 2;

FI1G. 11 is a flow chart of the “end-of-file processing”
section for the first processing program used in the
“Mainframe Processing” segment of FIG. 2,

FIG. 12 is a flow chart of the “main processing”
section for a second processing program designated
TPSB02G which is used in the “Mainframe Processing”
segment of FIG. 2;

FIG. 13 is a flow chart of the “initialization™ section
for the aforesaid second processing program used in the
“Mainframe Processing” segmemt of FIG. 2;
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FIG. 14 is a flow ch(, of the “erroneous Customer
data rejection” section for the second processing pro-
gram uwsed in the “Mainframe Processing” segment of
FIG. 2;

FIGS. 15-1 and 15-2 are a flow chart of the “write PC
transfer tape records" section for the second processing
program used in the *Mainframe Processing” segment
of F1G. 2;

FI(. 16 is a flow chart of the “end-of-file processing™
section for the second processing program used in the
“Mainframe Processing™ segment of F1G. 2;

F1GS. 17-1 andl 17-1 are & flow chart of a program
used in the “PC Processing” segment of FIG. 3 for
reading a mainframe-produced tape;

FI1GS. 181 and 18-2 are a flow chart of a program
used in the “PC Processing” segment of FIG. 3 for
loading billing data onto PCcompatible diskettes;

FIG. 19 is a flow chart of 2 program used in the “PC
Processing™ segment of FIG. 3 for creating & wmain-
{rame-readabic export tape;

FIG. 20 is a flow chart of the “main-menu” section
for a customer-service file maintenance program which
can be used in the “PC Processing™ petwork of FIG. 3;

FIG. 21 is a flow chant of the “add mew carrier”
section for a customer-service file maintenance program
of FIG. 20,

FIG. 22 is a flow chart of the “edit existing carrier*”
section for the customer-service file mainienance pro-
gram of FIGS. 20 apd 21;

FIG. 23 is a fiow chan of the “add new customer™
section for the customer-service file mainenance pro-
gram of F1GS. 20-22;

FIG. 24 is a flow chart of the “edit existing customer”
section for the customerservice file maintenance pro-
gram of FIGS. 20-23,

F1G. 25 is & flow chart of the “display erfors™ section
for the customer-service file maintenance program of
FIGS. 20-24,

FIG. 26 is a flow chart of the “display reports” sec-
tion for the costomer-service file maintenance pragram
of FIGS. 20°25;

FIG. 27 is a flow chart of the “system maintenance”
section for the customer-service file maintenance pro-
gram of FIGS. 20-26;

FIGS. 28-1 and 28-2 are a flow chart of the “main
menu” sectiop for the aforesaid “User Application”
program of F1G. 4;

F1GS. 291 and 29-2 are isa flow chart of the “display
billing inquiry™ section for the “User Application” pro-
gram of FIG. #; FIGS. 30A-1, 30A-2, and 3B are flow
charts of the “display call detail” subsection of the “dis-
play billing inquiry™ section for the “User Application™
program of FIG. 4;

FIGS. 31A.1, M14.2 and 31.B are flow chants of the
“display call summary" subsection of the “gisplay bill-
ing inquiry” section for the “User Application” pro-
gram of FIG. 4;

FIG. 32 is a flow chart of the “graph dats” section for
the “User Application” program of FIG. #;

FIG. 33-1 and 33-2 are a flow chart of the “graph
historical usage" subsection of the “graph data” section
for the “User Application™ program of FIG. 4;

FIG. 341 and 34-2 sre a flow chart of the “graph
hourly cail distribution™ subsection of the “graph data”
section for the “User Application Program” segment of
FIG. 4;
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FIGS. 35-1 and 35-2 are 2 huw chart of the “system
utilities” section for the “User Application” program of
FIG. 4,
FIGS. 36-1 and 36-2 are a flow chart of the “load new
data” subsection of the “system utilities” section for the
“User Application Program™ segment of FIG. 4.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Overall Systern Summary

The meinframe processing aspect of the invention
involves four major activities: a first sort, an editing and
table accumulation program, a second sort, and transfer
tape production program. The billing information may
be received from one or more telecornmunications car-
riers via magnetic tape, disk, or data communications
lines (referred to hereafter for simplicity as “billing
tape™ or simply “tape”). The information is received in
formats roughly corresponding fo the logical record
layouts according to which that information is stored in
each carrier’s data processing facilities. Because this
information will be obtained from the carrier as unstruc-
tured (flat-file) dumps of their accounting databases,
records for a particular custormner may appear in several
files and consequently may be widely distributed along
the tape. Therefore, in the first sort, the system first
sorts all billing data received on the carrier tape by
customer identification code and originating station
number to group all records for a specific customer
together. .
The editing and table accumulation program per-
forms the bulk of the mainframe processing work. This
program handles the entire set of records received on
the carrier tape in one pass, processing one record at a
time. Since these records have been previously sorted
by customer identification code and originating station
number, each record is edit-checked to ensure that the
appropriate type of data is contained in each field. Since
the invention contemplates receiving billing informe-
tion from multiple carriers, a generic internal record
format is defined, to which each billing record received
from various telecommunications carriers is converted
according to a carrier-specific algorithm. For most
records in the input stream {and particularly call-detail
records), the editing and table accumulation program
generates a corresponding output record in the generic
format. In addition, this program accumnulates data to
produce for each customer a veriety of precalculated
summary reports and graphs which are included on the
diskette bill and are thus available for display on the
user's personal computer with minimal additional per-
sonal computer processing. These include the follow-
ing:
number of calls, length, and total call cost for each
accounting or project code;
pumber of calls, length, and total cost for day, eve-
ning and night calls for each carrier;

number of calls, length, and total cost of calls of each
call type;

number of calls, length, and total cost for day, eve-
ning, and night calls to each terminating area code;

number of calls, length, and total cost for cells of each
product type (i.e. carrier’s marketing plan)

number of calls, length, and total cost for day, eve-
ning, and night calls from each site or location
identifier;
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number of calls, lcnglg and total cost for calis made
from each originating station and authorization
code;

graphs showing historical usage by month; and

graph showing number of calls made by hour of the

day.

While these tables could be generated on the sub-
scriber’s personal computer by conventional methods
using information present in catl-detail records without
the mainframe preprocessing contempliated by this in-
vention, this would require a time-consuming front-to-
back scan of the entire contents of the dstabase. By
preprocessing these tables on a computer with greater
processing and storage rescusces, the present invention
optimally makes the most commonly-needed reports
and graphs immedistely available upon the user's re-
quest, at the relstively modest expense of additional
mainframe processing and additional PC database stor-
age requirements.

In order to pass the preprocessed report information
along to the user's personal computer via the disketic
bill, the editing and table accumulation program gener-
ates new information records in addition to those from
the input stream which are merely edited and reformat-
ted. The uitimate target of the carrier-supplied billing
information is a database located on the user’s personal
computer, which database is organized, at the logical
Jevel, into a number of tables. To permit subsequent
processing steps to identify the information contained in
records, each record which is outputted by the editing
and table accumulation program has a record-type iden-
tifier, specifying the particular database table 10 which
the record belongs.

Two additional activities are performed during the
mainframe processing segment to prepare the data for
transfer to & “PC Processing™ network. After the edit-
ing and table accumulation program has completed, a
second sorting step sorts the output file by customer
identification code and record-type identifier to place
the records in an optimal order for creating diskette bills
and for loading the information on the diskette into the
databasc on the user's personal computer, At this point,
a file exists on the “mainframe™ computer in which, for
each customer whose billing information appeared on
the carrier billing tape, all records are grouped consecu-
tively, and among the records for a particular customer,
all records of a specific type are grouped consecutively.
A transfer tape production program sdds control re-
cords expected by the “PC Processing” software at the
beginning and end of this file, and surrounding the data
for each carrier, customer, and table within the file. The
output of the transfer tape production program is then
written to a tape which will be transported to the “PC
Processing™ network.

In order for the cusiomer i dispiay and furither ana-
lyze this edited and preprocessed information using the
customer’s perscnal computer, it must be placed on
PC-compatible diskettes. According to the invention,
the production of such diskettes is optimally performed
using & network of PC-class computers. The diskette
production segment is therefore referred to as “PC
processing.”

The “PC Processing” network reads the 1ape con-
taining mainframe-processed billing records, and for
each customer represented thereon produces one or
more diskettes compatible with the customer's personal
computer and containing that customer’s telephone bill
information. The network is preferably implemented
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using commercially available*. . Tokeo-Ring bard-
ware and Novelle network scftware. A Tape Controller
PC (TCPC) with & disk drive and a 9-rack tape dtive is
used (o read the tapes produced by the mainframe. Two
File Server PC's (FSPC's) with large disk drives tempo- §
rarily store billing information resd from mainframe
tapes unti! disketie bills have been successfully pre-
pared. Also storad on the FSPC's is a master datebase
used to track tapes and diskette bills which have begn
prepared by the system. Severat Louder Controlier PCs
(LCPC's), each controlling an automsted diskette
loader, manage production of diskette bills, The suto-
mated diskette loader inclndes a diskette drive cons
nected to the LCPC and 2 mechanical arrangemendt
controlled by the LCPC which can insert and remove
diskattes without operator assistance.

The *PC Processing” network operstes under the
control of several programs which manage the produc-
tion of diskette bills. A transfer tape tramscription pro-
gram reads information from the mainframe-produced 10
transfer tape. For each tape read, an entry identifying
the tape is placed in the master database. For each cus-
tomner found on the tape, the transfer tape transcription
program looks up the customer's record in the master
daabase to determine which size and capacity diskette 15
that customer requires. The transfer tape tranacription
pragram then determines which of the awtomated dis-
kette Joaders is capable of producing that diskette, and
identifies ihe least busy Joader, The transfer tape iran-
scription program obtains the next availsble disk con-
tro! number {DCN) {8 tracking number uniquely and
serially assigned fo each set of diskettes produced by the
system) from the moster database. The transfer tape
transcription progrem then capies 2ll the data for the
current customer from the tape onto & file server subdi-
rectory assigned 1o the identified loader. The trunsfer
tape transcription program makes 8 number of house-
keeping entries in various database tables and begins
processing the next customer's data from the mainframe
upe,
pDen each loader controlier PC, an automated losder
control program manages the actual production of dis-
kette bills. The sutomated loader control program con-
tinually examines the file server subdirectory assigned
10 the aniomated diskette loader it controls, When the 43
wutomated loadar conutol program finds a file in this
subdirectory, it copies the file onto a disk in the Jonder
controller PC, applying a date compression algorithm.
Dsta compression peduces the number of diskettes
which must be produced for customers with large mim-
bers of cull-detail records. In additios, compression
enhances security, since without facilities provided by
the user applicetion on the customer's personal com-
puier, the information would be difficult to decode, The
sotomated loader control program then copies the com-
pressed dasia onto one or more diskettes, instructiog the
sutomated loader 10 insert and remove diskettes as re-
guired. When the automated losder control program
finishes preparing diskettes for a particalar cosiomer, it
sutomatically examines its assigned {ile server subdirec-
tory to determine if files for additional customers are
available.

The master database on the “PC processing” network
maintains an inventory of tapes received, diskettes pro-
duced, and other customer-service related information. 65
A package of inquiry and update programs is availabic
10 cusiomer service agents enabling them to maintain
and query this database. When new customers subscribe
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ta the sarvice, entries u(wde in the master dagabase.
An export lape productionh program oxiracts certain
customer information from this detabase (particularly
the customer’s carmier-gssigned identificanon number
and a separate customer 11 assigned by the “proces
sor'"") 1o produce an expost tape which musy be sent
the mainframe compuiar 10 ppdate customer databases
which may be mored thereon.

Detziled System Description

FIG. 1 is 8 data flow overview of » sysiem in accor-
dance with this inveation for distributing PC-compati-
ble digkette telephone bills to large-volume telecommy-
nications customers. In brief, telephone communica-
tions costomers 24 wishing t0 receive diskette telephone
bills yubscribe for this service with their telepbone car-
rier 10. Participating carriers 10 provide approprisiely
sejected billing information 12 for such &1l perticipating
subscribers to & “processor™ compeny 13 which, sc-
cording 10 one aspect of the invention, segregates the
billing data by subscriber, performs a mainframe com-
puter preprocessing step 14 to produce a variely of
in-depth billing analyses in the form of graphs and sum-
mary reposts 16, and reorganizes both raw and analyzed
billing data into an optimal format 13 for storage, ma-
nipulation, end display on commonly svailsble personal
computers (referred to herein as *PC'y’). The processor
13 then performs 8 PC processing step 20 which writes
ihiv information osnte one or more diskettes 22 which
are compatible with the subscriber’s personal computer,
and distributes these diskettes 1o the subscribers 24.
Then the subscriber, using an ipexpensive personal
computer 25 and PC-compatible software according 1o
another aspect of the invention, can display and analyze
a telephone bill with greater efficiescy and fexibility
than possible using the conventional paper bill. By ap-
propriately selecting the billing information 12 which is
obtained from the subscriber’s carrier, however, the
invention provides a telephone bill on diskette which is
exactly recopciled with » standard paper bill supplied
by the carrier.

The PC sspect of the invention includes an applica-
tion software package, capable of rumning on an 1BM-
PC-compatible computer 25 and capsble {undar the
direction of the end user) of: 13 displaying the telephone
bill or any portions of the telephone bill in its ordingry
or paper bill format; 2) displaying the bill or sedected
portions of the bill soried in a non-conventonad order
(for example, call detail recards soried by length of
wall}; 3) displaying 2 variety of pre-processed summary
teporis and graphs useful in analyzing the subscriber's
telecommunications costs; aod 4) displaying non-pre-
processed reports sccording to ussr-formulated ed-hoc
QEry requests,

But extensive processing is required to put the infor-
mation 1T received from the carmier into sn optimsl
form for use in 2 personal compuser 25, and it is this
processing which is cerried out on the meinframe class
computer 14, The steps of obtaining and rearranging
appropriate billing information obtained from the car
nier 10 are outlined in FIGS. 2-1 and 2-1, whick &5 2
block diagram showing an overview of the data flow in
the “mainframe processing” sepment 14 of F1G, 1.

Mainframe Processing

FIGS. 21 and 2-2 illustrates & baich program in
which billing information from one or mose telecom-
munications carriers 10 is received via magnetic media
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or telephone communications channels in formats
roughly corresponding 1o the logical record layouts
sccording to which the information is presently stored
in each carrier's data processing facilities. Appropriate
data is selected from the carrier’s accounting databases
and written to tape 46 in an unstructured, flat-file for-
mat. The invention contemplates that the records for
any given communications customer will most likely
appear in several files in a non-serial fashion and conse-
quently will be widely distributed along the length of
the tape. Accordingly, a program TPSB010 is responsi-
ble for retrieving the information from the tape and
performing an extensive and complex mainframe pro-
cessing procedure in order to reduce the information to
a form which is sufficiently compact and compatible to
be subsequently manipulated on a personal computer.
The operation of FIGS. 2-1 and 2-2 first performs 2
sort 48 on the entire input data from tape 46 1o produce
an intermediate file 50 containing the original informa-
tion rearranged in customer number and station number
order. In step 52 a number identifying the telecommuni-
cations carrier for which the bills ar to be produced is
read. Tt is contemplated that this information will be
retrieved from cither an operator’s console, an 80-
column card, or any other suitable input device. The
TBSBO10 program shown in step 54 edits and reformats
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the data into a format that the target PC 25 can process.

The processing in step 54 contemplates that abort mes-
sages and other operator response or intervention can
take place during processing as indicated by step 56. All
edit error information and balance control information
is compiled in a report 26A, which is a portion of the
report output 16 of FIG.

As a result of processing step 54, records in a format
designated “PCdata,” customer numbers with invalid
data, and balance control information all move to re-
spective temporary storage files on respective data stor-
age disks 1, 2, and 3, as shown by steps 60, 68 and 70. In
addition to reformatting the original billing records,
program TPSBO10 accumulates summary reports and
graphs for each customer and incorporates this data s
additional records in file 60. Each record outputted by
program TPSB010 includes 2 numeric record type idea-
tifier. SORT 2 (step 62) reorganizes the records in inter-
mediate file 60 by customer number and record type,
placing the results into temporary file 64. For each
customer, all records of a particular type are now
grouped together.

The data in temporary files 64, 68 and 70 is used by a
second mainframe program known as TPSB020 as indi-
cated by step 66, The latter is designed to convert the
data into a PC-compatible date stream which is then
stored on a 9-track tape medium in step 72. During the
processing indicated in step 66 abort messages may be
received as shown by step 74. On completion of the
processing by program TBSB020 and writing of the
final data to the 9-track tape, ail edit error information
and balance control information is compiled as reports
16B, which corresponds to a portion of the reports
indicated at 16 in FIG. 1.

Attention is directed next to FIG. 3 which is a block
diagram overview of the data flow in the “PC process-
ing” segment 20 of FIG. 1. The PC processing system
has a tzpe reader 78 which reads the 9-track tape that
was prepared in step 72 of FIGS. 2-1 and 2-2. The out-
put of the tape reader 78 is fed 10 a TCPC (Tape Con-
troller PC) 80, which could be an IBM PC AT class
machine, PS/2, or equivalemt product having a 20-
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megabyte hard disk drive 81. Upon reading the tape
information the PC B0 drives printer 82 to prepare an
identification labe) for each individual customer dis-
kette. The PC 30 also drives a second printer 84 which
prepares mailing labels for the individual customers’
diskettes,

PC 80 stores the data received from the reader 78 on
a local area network 83 which includes one or more
FSPCs (file server PCs), such as a file server #1, desig-
nated 84, and a file server #2. designated 86. This local
area network may employ any standard jocal area net-
work architecture appropriate for micro-class comput-
ers such as a ring, token ring, or other distributive area
network system. It is also contemplated that this local
area network will be driven by software commonly
available for local area networks, such as that produced
by such companics as Novelle and 3-Com.

For each customer, billing records received from the
PC 80 by the local area network are temporarily stored
in a file on either file server #1 or file server #2, de-
pending upon a determination by PC 80 as to which
server has fewer files waiting to be processed in its
gueue. Attached to file server #1 is a personal computer
labelled 88, and 2 countcrpart is attached to file server
#2 designated 90, which are both available for on-line
handling of customer service inquiries and updating
transactions s necessary.

Each file server 84 and 86 transmits through the local
area network individual customer information to be
placed upon respective individual customer diskettes by
one or more LCPC's (loader control PC's) which may
be micro-class personal computers 92, 94, and 96 having
respective 20-megabyte fixed disk drives 93, 95 and 97.
Attached to each of these micro-computers are respec-
tive 53" and 34" floppy disketie loaders 98, 106 and 102
which transfer the individual customer information
onto individual customer diskettes of the required size.
This data is preferably stored on the floppy disks in a
compressed format.

FIG. 4 is a block diagram overview of the data flow
in the "wvser application” segment 24 of FIG. 1. The
floppy diskettes 22 {see also FIG. 1) arc those which
were produced on the loaders 98, 106 and 102 of FIG.
3. Each set of diskettes 22 constitutes an individual
customer’s telephone bill as supplied by the processor
13 of FIG. 1, arranged in a particular manner that facili-
tates rapid manipulation by the customer’s personal
computer running a user application program 105 ac-
cording to this invention, which has been previously
supplied to the customer by the processor 13 or carrier
10 of FIG. 1.

The user application program 108 includes a user
application database file 108, This file is maintaiped on a
fixed disk in the user's personai computer and stores the
information for a single telephone bill (ie. a single
month's billing for a single customer) for rapid and
flexible information retrieval. The database file has a
structure compatible with & selected commercially
available data base management system program, pref-

60 erably a program widely sold under the name
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“RBASE.” In step 106, information from a new diskette
bill 22 (which was compressed as described in the sec-
tion discussing FIG. 3) is restored to uncompressed
form and loaded into the database file 108. Since the
database file 108 may contain only a single month's bill
{except for a small amount of historical trend informa-
tion}, each time a new diskette bill 22 is received, any
previous bill in the database must first be removed. The
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user application program 103 i store such previous
bills removed from the database file 108 in non-database
(i.e. “flat") archive files 110, which may be reloaded
into the data base filc 108 from time 1o time for further
analysis.

The user application program then performs a step
112 which selects the approprisie data necessiry to
prepare reports of different types and extract specific
information from the available data base. The resulting
reports my then be printed out as standard reports or ad
hoc inquiries 114, preprocessed reports 120, graphic
reports 126 or a payment coupon for transmission along
with payment of the bill to the telecommunications
carrier 10. The first three reports can also be writlen to
storage files 116, 122 and 128, or displayed on the video
screen of the customer’s personal computer 25 as indi-
cated at 118, 124 and 130 respectively.

TPSBOIO

We now turn our attention to F1G. 8, which is a flow
chart showing details of the main loop of the TPSB010
program 54 used in the mainframe processing segment
of FIGS. 2-1 and 2-2, and FIGS. 61 and 62 which is
the initialization routine carried out before entering the
main loop illustrated im FI1G. &.

Apart from branching to program junction P2 which
jumps 1o other program routines discussed below, the
initiatization routine of FIGS. 6-1 and 6-2 begins with
step 178 where the program reads a carrier control data
card 180 {or other information input device) identifying
the telephone communications carrier whose individual
customer records are currently being processed. Pro-
gram step 182 then determines whether the carricr iden-
tification number is a valid carrier number. If the an-
swer is negative, then in step 184 the program advises
the operator of a program abort condition. Then the
operator wifl be required to perform some manua] pro-
cess (step 186) before the program aborts as indicated
by step 188, If a valid carrier identification number is
detected by the sysiem at step 182, however, then in
step 190 the customer information is read from an input
file 192, which corresponds to the data file 50 of F1G. 2.

The next step is 194, which detects an abnormal abort
condition, i.c. no data at all in the file. If step 194 detects
an end-of-file condition, then in step 196 the operator is
notified of an abort condition, thus requiring a manual
response 198 by the operator, after which the program
is aborted at step 200.

If an abnormal end-of-file condition is not detected at
step 194, however, then a second end-of-file (EOF) test
194 is performed to detegt 2 normal end-of-file condi-
tion, i.c., one which occurs at the conclusion of normal
processing. The reason why test 194 only detects abnor-
mal end-file-conditions is because its input comes from
step 190 at the beginning of an input record read. Test
195, in contrast, has a second input coming from pro-
gram jump P8 in FIG. 5, which occurs repesedly for
each individua! record. The affirmative output of step
193, therefore, goes to jump point P3 leading to the
end-of-file processing routine described below in con-
nection with FIG. 11. Conversely, the negative cutput
of test 194 goes to step 202 which will initialize the
working storage space and set up the contro! fields for
custorner processing and procced 1o program branch
point A4 which enters the main loop of FIG. 5.

At this point step 148 of the main program loop deter-
mines whether the program is continuing with the same
customer as on the previous processing cycle, or
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whether processing of ( . customer has been com-
pleted and processing of a new customer started. 1t does
this by determining whethet the current customer ID
number is or is not equal to the one processed by the
previous processing cycle. If they are not equal, then a
new customer is being processed and the program
Jjumps at junction P4 to a4 customer break processing
routine which continues at FIG. 10, described below.
Subsequentiy, the main loop of FIG. 8 is reentered at
program junction AS,

If the customer ID’s are equal, however, then there is
no customer break and the program proceeds in step
154 to test whether there has been a change in the cur-
rent customer’s station ID number. If there has been a
change, the program jumps at P5 1o the station number
break processing routine discussad below in connection
with FIG. 9, and the main loop of FIG. 5 is reentered at
junction AS,

If the station number continues t be the same as on
the last processing ¢ycle, however, then the program
Jjumps at branch point P7 to an input gata editing rou-
tine discussed below in connection with FIGS. 7-1 and
7-2. The main loop of FI1G. § is then reentered at point
A7, where program step 162 determines whether there
arc any errors. If there are, the program immediately
goes to step 174, to read the next record from tempo-
rary file 80 (FI1G. 2), and exits through a program jump
P8 1o the error detection routine described above in
connection with FIGS. 6-1 and 6-2.

If there are no editing errors, the program jumps to
branch point P§ leading 1o the call detail accumulation
routine of FIG. 8, discussed below, and the main loop of
FIG. 5 is reentered at program point A6 leading to step
170 which writes a call detail record (aiso referred to as
“record type 4") to a file 60 on data storage disk 1
(FIGS. 2-1 and 2-2). The program also then goes on to
perform step 174 and jump to program point P8 as
described above.

We turn next 1o FIGS. 7-1 and 7-2 for a detailed
discussion of the “input data editing™ section of “main
frame processing” segment TPSBO010 of FIGS. 2-1 and
2-2. The overall purpose of this step or process is to
determine if an error condition exists as to any of sev-
eral {actors reviewed in the customer’s tefephone infor-
mation, and to produce the necessary operator reports
and files as to any error conditions detected.

Starting with program jump P7 from FIG. 5 de-
scribed above, the first step 206 of this data edit process
is a determination by the program of whether the cus-
tomer identification number for the currently processed
customer consists of only pumeric values and of
whether these values are greater than 0. If this determi-
nation is negative, then step 208 will notify the system
operator that the program is aborting and that the pro-
gram wiil be heid frozen Gatil the required operator
response 210 is reccived. Then the program will abort
as indicated by step 212. .

Should the test of step 206 be affirmative, however,
then the customer identification information is passed
on to step 214 to determine if the telephone station
number of the telephone ‘calj currently being processed
is numeric and has a greater value than 0. If not, then
program siep 216 will set an error switch. Then at step
218 a determination is made whether the telephonc call
duration information for the currently processed tele-
phone call is numeric and is gregter than 0. If that condi-
tion is not true, then an error switch is set in step 220.
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In siep 222 the program determines whether the
charge amount for the currently processed telephone
call is numeric and greater than 0. Should that be false
then an error switch is set by step 224. Should the
charge amount be numeric and greater than 0 the cur- 5
rently processed call information is then passed on to
step 226 which determines if an error switch has been
activated by any of the above-described steps 216, 220
or 224. If so, the program invokes stcp 228 to create an
error repart which may be written directly to disk 2 as
described above (step 68 of FIG. 2). The error report
created by step 228 alsa is written by step 232 to another
file on disk 1 which corresponds to step 60 of F1G. 2. In
any case, the program then sends the currently pro-
cessed telephone call information on to program junc-
tion A7 which reenter it into the main loop data flow of
FIG. 5.

For more information regarding the call detail infor-
mation accumulation process of the “main frame pro-
cessing” program of FIG. 2, we now turn to the flow 20
chart of F1G. 8. This routine is entered at program jump
point P6 coming from the main program loop of F1G. 5
described above. The first step 238 accumulates the
total number of calls, their duration, and their charges
according to a standard geographic breakdown known 25
as “NPA."” The next step 240 does the same accumula-
tion, broken down by call types, i.e., evening, off-hour
or daytime full rate calls. The next step 242 does the
seme accumulation, broken down by customer station
nummber. The information accumulated by steps 238, 244 30
and 242 is then returned for processing via program
jump A6 for reentry into the data flow of the main
program loop of FIG. 5.

For a more detailed understanding of the station num-
ber break routine we now turn to FI1G. 9, which is a 3%
flow chart of the station number break processing sec-
tion of the “mainframe processing"” segment TPSBO10
of FIGS. 2-1 and 2-2. This routine is entered via pro-
gram jump point P§ coming from the main loop of FIG.

5, In the first step 246 a “statsum rec’ or station sum- 40
mary record (also designated a record type 5} is created
and written to output disk 1, corresponding to step 60 of
FIGS. 2-1 and 2-2). This is a summary of total telephone
usage in terms of the number of calls, call duration and
charges, broken down by geographical area and call 45
type, for a given customer calling station. This record is
written to file 60 of F1GS. 2-1 and 2-2. The next step 250
accumulates station sum records for all customer sta-
tions, broken down by call duration and charges, for the
current customer. Then in step 252 the program resets 50
the station accumulation fields and break fields to their
initial values before going on the next station for the
current customer.

We now come to FIG. 10 which is a flow chart of the
customer break processing section of program 55
TPSBO10 used in the “mainframe processing” segment
of FIGS. 2-1 and 2-2. This routine is entered by way of
program jump P4 from the main loop of FIG. 5. The
program's first step 258 prepares and writes a “‘carsum
rec” or carrier sum record (also designated record type 60
3) which covers the same information as the “statsum
rec” of FIG. 9 but contains the total figures for all
telephone calls and their duration and charges for all
customer stations for a given customer and a given
telephone carrier. This information is then sent for on- 65
line storage to a file on disk 1, corresponding to step 60
in FIGS. 2-1 and 2-2. Similasly, step 262 prepares and
writes to disk 1 (step 60 of FIG. 2) a “NPAsum rec” or
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NPA summary record (also designated record type T)
which contains the same information broken down geo-
graphically, ¢.g., by area code. The next step 264 pre-
pares and writes to disk 1 (step 60 of FIG. 2) a “code-
sum rec” or code summary record (also designated
record type 6) which contains the same information
broken down by call type code, ic., evening, off-hour
or daytime full rate calls,

The next step 268 prepares and writes & report 16A
(see also FYGS. 2-1 and 2-2), containing customer detail
balancing information. Next in step 272 the cartier to-
tals are accumulated, broken dows by calls, duration,
and charges. Thereafter in step 274 the program resets
the customer accumulztion fields and customer break
fields, after which the program jumps vis junction A4
back to the main program loop of FIG. 5.

We now refer to FIG. 11 which is a flow chart of the
“end of the fle processing™ section for processing pro-
gram TPSBOIO used in the “mainframe processing”
segment of FIGS. 2-3 and 2.2, This routine starts with
program jump P3 from the “end of file"” test 194 of the
initialization routine of FIGS. 6-1 and 6-2. It then pro-
ceeds with step 284 in which the program prepares and
writes the information for a carrier control record (also
known as record type 1) to disk 1 of FIGS. 2-1 and 2-2,
a procedure which corresponds to program step 60 of
FIGS. 2-1 and 2-2. Next step 288 prepares and writes a
balance control record to disk 2 of FIG. 2, a procedure
which corresponds to program step 68 of FIG. 2. Next
step 292 writes a balancing report to file 16A of FIG. 2,
which corresponds to & portion of report 16 in FIG. 1.
Thereafter the entire job is terminated.

TPSB020

For details of the TPSB020 program porticn of the
main processing procedure illustreted in FIGS. 2-1 and
2-2, we turn first to the flow chant of FIG. 12 which
represents the main program leop, and the flow char of
FIG. 13 which represents an initialization routine. The
“initialization” procedure of FIG. 13 begins with step
320 which represents the reading of an information
stream 32} consisting of information coming from files
64, 68 and 70 and information coming from file 60 after
it has been sorted by stcp 62 in the mainframe process-
ing program of FIGS. 2-1 and 2-2. This information is
then writien to a temporary online storage file 322, In
step 324 this information stream is tested to determine if
an end-of-file condition is present. If it is present in step
326 the program immediately sends an sbort signal
which requires an operator response 328 to abort the
system at step 330,

If no end-of-file condition exists, the information
stream is sent on to step 332 1o test for the presence of
type one record, a carrier control record. If a carrier
control record is not present the program at step 334
ceases execution and requires an operator response 336
which causes the system 1o abort at step 338. If the
carrier control record is present, then the next siép 340
is to set up working storage and control fields, after
which the program returns via program jump A12 1o
the main processing loop of FI1G. 12, where it enters at
program point P12.

In the main loop of FIG. 12 the system first seeks to
determine at step 300 whether an end-of-file condition
exists. If so, then there is a program jump A13 to pro-
gram point P13 in the end-of-file processing routine of
FIG. 16, described below, If an end-of-file condition is
not encountered, then the input data stream 321 (see




Case 1:04-cv-01446-HTW Docum%r}

¥
1
F1G. 2) is read in step 308 d.. written to an online
storage file in step 310 to be used by other portions of
the processing system. Step 308 is also executed when
the main loop of FIG. 12 is entered at program point
P14 coming from jump Al# of the “write PC transmit
tape” routine of FIGS. 15-1 and 15-2, discussed below.
Afer step 308 the program exits at point A15 and jumps
to entry point P15 of FIG. 14, 1o which we tum next.

FIG. 14is a flow chart of the “check customer error”

..routine of for the processing program TPSB020 used in
the “mainframe processing” section of FIGS. 2-1 and
2-2. Entry into the routine of FIG. 14 is at program
point P18. The first program step 344 is used to test for
an end-of-file condition. If such a condition is present
the system must next determine at step 345 whether the
customer rumber was contained on the customer error
file 60 (see FIGS. 2-1, 2-2, 7-1 and 7-2). If the answer is
yes, then in step 348 that, fact is printed in an edit error
report 168 (see FIGS. 2-1 and 2-2) which represents a
portion of report 16 in FIG. 1. If the answer to test 346 20
is negative, or afier the entry to error report 16B is
made, this routine exits at point A12, and reenters the
main loop of FIG. 12 at entry point P12.

If the end-of-file test at step 344 is negative, the pro-
gram must then determine at step 352 whether there is
an error, but the error does not affect the customer ID
number (j.2., the current customer number equals the
correct customer number). If so, then the program at
step 354 accumulated the duration and charges and the
number of the customer’s calls by reading the input file
data stream 321 (step 356), writes that information to e
temporary file 358, and exits at A16 to the program
routine of FIGS. 15-1 and 15-2.

If at step 352 there is &an error and the cument cus-
tomer number is not equal to the correct customer num- 35
ber, then the system must determine at siep 364 whether
the error customer number is greater than the correct
cusiomer number. If that condition is found, then the
system must determine at step 366 whether the cus-
tomer was on the error file. If the customer appears on
the error file then the information is passed on to be
reported on error repori 16B mentioned ebove. There-
after, or if the result of test 366 is negative, the program
exits from this roptine at A12 to reenter the main loop at
P12 in FIG. 12.

If at step 364 there is an error and the current cus-
tomer pumber is not greater than the correct customer
pumber, then the system must determine at step 372
whether the error customer number is less than the
correct customer number. If that condition is found,
then at step 374 the error information from file 68
{FIGS. 2-] and 2.2) is read and writien 1o a temporary
file 376, after which the routine exits at A12, reentering
the main loop of F1G. 12 at P12. If the tast parformed in

s$icp 272 is negative, however, the routine exits at A6

to enter the routine of FIGS. 15-1 and 15-2 st P16.
FIGS. 15-1 and 15-2 is a flow chart of the “write PC

transmit tape™ section for the TPSBO20 processing pro-

gram used in the “mainframe processing” segment of

FIGS. 2-1 and 2-2. It starts out at step 380 where the

progrem determines whether the current record type
being processed is the same record type as was previ-

ously cycled. If that condition is false then step 382

determines whether a “start™ record exists. If so, then

the program will write a PC “end” control record (o0 65

the file in step 384. In either case, it will next determine
the corresponding record type in step 386 and in the
next step 388 write a “start” PC control record.
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In the event of & negall . . answer 10 test 380, or after
the conclusion of step 388, step 390 then reads the re-
cord type of the current record. Steps 392, 400, 406,
412, 418, 424 and 430 in turn then detenmine if the cur-
rent record type is 1, 2, 3,4, 5, 6, or 7 respectively- If it
is a record of type 1, then step 394 writes a “carricr
cantrol” record to be placed on the nine-track main-
frame tape 72 which was discussed in connection with
FIGS. 2-1 and 2-2. Similarly, If it is 2 record of type 2,
3,4, 5, 6, or 7, then steps 402, 408, 414, 420 426 and 432
respectively writes “customer control, carrsum, calldet,
statsum, codesum™ and “NPAsum” records respec-
tively to the nine-track mainframe tape 72. In each case,
after the tape 72 is written to, the program routine in
step 398 accumulstes the balancing iotale and then exits
via program jump Al4 to entry point P12 of the main
loop, FIG. 12.

FIG. 16 is a flow chart of the “end of file processing”
section for the TPSBO20 program used in the “main-
frame processing” segment of FIGS. 2-1 and 2-2. This
routine is entered at program point P13 coming from
Jump point A13 of the main loop, FIG. 12. At step 436
the program reads the balance information record 438
previously stored online in file 70 of FIGS. 2-1 and 2-2.
The program next determines in step 440 whether an
end-of-file condition exists. If so, the program in step
442 will notify the operator of a program sbort and hatt
execution until there is an operator response 444, after
which the abort step 446 takes place. If the end-of-file
test is negative, then a determination must be made
whether the accumulated totals are equal to the balance
record totals. If not, then in step 450 the program per-
forms an gbort scquence 450, 452, 484 similer 10 the
previously described sequence 442, 444, 446.

If the test at step 448 is affirmative, however, then the
program'’s next step 456 is to add the PC end data char-
acters onto the data stream records and write it onto the
nine-track tape 72 of FIGS. 2-1 and 2-2, after which the
program lerminates.

PC Processing

We scw turn to the programs used in the “PC pro-
cessing” segment of FIG. 3 for the reading of a main-
frame -produced tape. FIG. 17 is a flow chart of the PC
processing  system’s first program, designated
*SBPROCO—read mainframe produced tape.” This
program begins at step 460 where it reads the output
data tape 72 which was created in FIGS. 2-1 and 2.2,
and which contains the processed carrier telephone bill
data. The program’s next step 462 iy to obtain the cur-
rent tape number and log it to a tape control table. (At
the same time, the tape creation date and time, the npum-
ber of records on the tape, the number of customers on
the tape and the carricr ID are logged to the tape con-
trol table at 452.}

Next, in step 464 the system reads the “start cus-
tomer™ record which in itself is not the data but delimijts
the data belonging to & particular customer's billing
information. The system then goes on to determine if an
end of tape condition exists in step 466. If such a condi-
tion does not exist then in step 468 the program searches
for the customer number in a customer table (CustTab).
The program then in step 470 determines the disk type
(51" or 31"} required for the particular customer by
locking at the information in the aforesaid CustTab
tables. The program then in step 472 checks the Loadr
Tab (loader table) to obtain a proper loader number for
the required size of target diskette, thus choosing be-
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tween 51" Joaders 98 and 106 on the onc hand and 33"
loader 302 on the other hand. The program then in step
474 goes on to determine which loader (if there is a
choice of two or more} has the smallest number of data
files in its quene, and selects that one as a means of 5
maintaining an even processing flow 1o the Joaders.

The program in stcp 476 then reads a systcm parame-
ters (SysParam) table to determine the next file contro}
number {FCN), after which it updates the SysParam
table. Afterward the program at step 478 copies the
customer data to the disk file. In step 480 the program
then adds a record to update a file control table; and in
step 482 it produces » summary report of the transac-
tions just described. If required, at step 484 it produces
an error repert. The program then loops back and reen-
ters the program sequence at the start customer reading
step 464, and recycles.

At step 466, if the determination is that there does
exist an end-of-tape condition, then the program pro-
ceeds in step 488 to updsie the tape control tables
(TapCnTab) and in step 490 to produce a summary
report. If required, in step 492 it produces an error
report. At this point, the routine described in FIG. 17
ends.

We now turn to FIGS. 18-1 and 18-2 which is a flow
chart of the program referred to as SBPROCO2, the
loader control program used in the “PC processing™
segment of FIG. 3. This loader control program begins
its processing in step 494 by reading a configuration file
into its memory. This enables the system to determine
what is online and what are the requirements of the
individual customer diskettes are. The program in step
496 then checks the appropriate subdirectory on the
hard disk where the customer data file would be lo-
cated, and performs a test 498 to determine if there is 35
such a data file.

If the determination in step 498 is that the required
daa file does not exist, then the program loops infinitely
back to steps 496 and 498 until it finds that such a file
exists to be processed. By the use of this infinite loop, 40
the system can continually poll or check to see if a file
to be processed has been entered into the appropriate
subdirectory.

If step 498 determines that such a file does exist, then
the program in step 504 seeks out the oldest file in the
appropriate directory, and in step 506 it reads and com-
presses that file and writes it to the local hard disk drive
“C:". In step 50B it then gets the next available disk
control number from the sysiem parameters table (Sys-
Param) so that it has the information necessary to for- 3¢
mat the target diskette in the appropriste manner. At
the same time this operation updates the system parame-
ter table by incrementing the disk contro] number by
one.

The next program step 510 obtains 2 copy of the
processing file created in step 506 above and copies that
processing file to the disk loader in order to create the
sctual diskette data file. The program then at step 312
prints the disk labels and mailing labels. The next step
514 in the operation obtains from the system parameter
{SysParam) tables the next available invoice control
number and advises the system parameter table to incre-
ment the value by one.

The program then at step 516 creates the appropriate
invoice record and prints a paper invoice at step 518
from which the customer can pay the telephone bill
Thereafter the program gets a disk control number
(DCN) record (step 520), updates the fields of that re-
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cord (step 522), and adds the record to s disk control
(DC) table (step 524). It also updates the CystTab table
mentioned previously (step 526), prepares a data disk
summary report (sicp 528), and if necessary produces an
error report (step 530). Thereafter the program loops
back to reenter the subdirectory check step 496 and the
described process is repeated as many times as neces-

FIG. 19 is a flow chart of a program designated
SBROCO3 used in the “PC processing” segment of
F1G. 3 for creating a mainframe-readable export tape.
This is used by the mainframe processing system in
updating its list of valid customers and producing the
appropriate data streams for individual customer billing
in future processing cycles. The program beging at siep
534 where it reads the aforementioned system parame-
ters (SysParam) table to determine what the next avail-
able export tape control (EXIN) number is. It then ob-
tains the next record from the aforementioned CustTab
tables in step 536, reformats it and written to the export
tape in step 538,

The program next looks for an end-of-file condition
in step 340 and if the condition does not exist, it loops
back to step 536, to get the next CustTab record. If the
end of file condition is affirmative, however, the pro-
gram in stcp 544 updates the export tape control tables
(ExpCnTab) and in step 546 it prints a summary report
of the export tape processing. This terminates the ex-
port tape routine.

PC Mauintenance Program

We now tum to a program for updating the end-user
program as changes in service conditions may require.
This program is operated on the computers 88 or 90 of
the network of FIG. 3 by the procsssor company when-
ever the needs of the telephone company or its subscrib-
ers reqilire.

FIG. 20 is a flow chart of the main-menu section for
the above-mentioned file maintenance program. The
program is menu-driven, and the main menu display 543
allows a determination of what areas the processor
wishes to change. In steps 550, 558, 566, 574, 382 and
892 the program determines whether the operator has
stlected submenu 1 {the carrier menu), submenn 2 (the
customer menu), submenu 3 (the error menu), submenu
4 (the reports menu), submenu § (the system mainte-
nance menuy, or chooses to exit to DOS (the IBM per-
sonal computer operating system), respectively. If none
of the above are selected, the program loops back 1o the
start and continues to scarch for an operator selection
from the main menu, The submenu choices mentioned
above lead to program jump points 1.0, 2.0, 3.0, 4.0 and
5.0 respectively which are traced to their appropriate
progratn routines in the following discussion.

FIG. 21 is a flow chart of the “Add New Carrier”
section for the file maintenance program. When the
“Add New Carrier” submenu is invoked this routine is
entered via program jump 1.0 from FIG. 20. At that
point step 596 gives the operator the option of using the
escape key on an IBM PC keyboard, and if that key is
invoked then the operator is returned to the main menu
of FIG. 20 as indicated at step 598. If the escape key is
not invoked, then the operator instead may invoke the
add-carrier function key, whereupon program step 600
which will produce a data entry display 602 on the
video screen.

If the operator inputs new information into the dis-
play 602, the program will determine in step 606 if the
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new information has a propek _mier ID. If there a)-
ready exists a carrier ID on file for the new carrier, then
the system will display an error message 608 indicating
that fact, and the program loops back 1o step &84 for
reentry of the information. If there is no carrier ID on $
file as determined in step 606, then the program at step
610 will display & query message “Add Record to Car-

rier File?" If in response to thal query message an
" escape key is actuated, then at step 612 the program will
return to submenu 1. If, on the other hand, in response
to the "Add Record To Carrier File?" prompt, some
other action is taken by the operator, the files will be
updated accordingly. In addition, in step 616 the fields
of the data entry form 604 will be cleared and the pro-
gram will back to step 604 to accept further manual data
input.

];f the operator selects some action other than the add
carrier function in step 600, the program exits at point
1.2 to go to another routine illustrated in F1G. 22, The
latter figure is a flow chart of the “Edit Existing Car-
rier” section for the file maintenance program. Another
option 618 on the carrier submenu is editing the carrier
information. If the operator chooses this option, the
program in step 620 asks if the operator wishes fo
choose a carrier ID which is already on file. The pro- 25
gram then determines in step 622 if the chosen carrier
ID is in fact on file. If not, the program in step 624 will
display an error message and loop back to step 620 to
ask again if the operator wishes to use an old carrier ID.

But if at step 622 it is determined that the selected 30
carrier ID is already on file, then the program in step
624 displays the relevant carrier record, and at step 626
asks the operator for any changes to the carrier record.
1t then updates the carrier record.in step 628. If the
carrier is to be deleted, the program in step 630 queries 35
the user, and upon receiving an affirmative answer, then
in step 632 it carries out the deletion and loops back to
submenu 1. If the result of step 630 is in the negative,
indicating that the carrier is not to be deleted, the pro-
gram will also return to submenu 1.

It the edit carrier query of step 618 is answered in the
negative, in step 634 the program will ask whether the
operator wishes to browse through the carrier files. If
the user responds negatively, then the user is returned
directly to submenu 1. If the answer is affirmative, then
the program in step 636 will display the information
contained in the carrier file. When the operator finishes
browsing through the carrier file, exit is to submenu 1.

FIG. 23 is a flow chart of the "Add New Customer™
section of the file maintenance program used in the “PC
Processing™ network of FIG. 3. This routine is entered
from program point 2.0, which represents a jump from
program point 2.0 of FIG. 20. The first determination
made by the system at step 638 is whether the operator
wishes to exit the display customer menu. An affirma-
tive answer, indicating by invoking the escape key,
results in a return to the main menu (step 640). Should
the operator choose to invoke some other key, then the
“Add Customer” query is displayed in step 642, If the
operator does not choose the “Add Customer” option,
then the program jumps at 2.2 to the “Edit Existing
Customer” section of the file maintenance program,
which is discussed below in connection with F1G. 24.

If the operator chooses the “Add Customer™ option
offered in step 642, then the appropriate data entry form
is displayed in step 646. Then is step 648 the system
accepts the new information entered into the data form
and in step 650 proceeds to check whether the new
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customer identification nL _er is already on file, If so,
then an error message is sent to the display in step 652
and the program loops back to step 648 10 accept new
data entry once again If the new customer ID is not
already on file, then the program will proceed in step
654 10 add a record to the customer file.

The program in siep 656 then offers the gperajor an
option to escape from the current submeny and retumn
1o submenu 2 in step 658 if the operator invokes the
escape key. Otherwise, the program in step 660 will
clear the fields on the data entry form and loop back to
step 648 for the acceptance of additional new customer
information.

FIG. 24 is 2 flow chant of the “Edit Existing Cus-
tomer” section for the customer sefvice file mainte-
nance program. It is entered through program jump 2.2
from FIG. 23 just described. Where the operator in-
vokes the “Edit Customer” option of the customer
submenu offered in program step 662, then the program
2t step 664 accept new customer ID information. The
new customer ID information is then evaluated by the
program at step 666 and & determination is made as 10
whether there is already such a customer 1D on file, If
there is, the appropriate existing customer record is
displayed at step 668. Then at step 670 the program
accepts changes to the relevant customer record and at
step 672 the record is updated. The program then te-
turns to submenu 2 in step 674 .

But if at step 666 the customer D is found not to be
on file, the program displays an error display message to
that effect and the program then returns to step 664 for
the entry of valid new customer ID data

If at step 662 the operator does not select the edit
customer option step 676 offers an option to browse
through the customer information file 678 (step 678).
Afier browsing is completed, or if the browse option is
refused, the program cxits to step 674 and redisplays
submenu 2.

FIG. 25 is a flow chart of the “Display Errors” sec-
tion for the file maintenance program. It is entered
through program jump 3.0 from FIG. 20 described
above. The program first determines in step 680 if the
operator wishes to return 1o the main menu (step 682),
a selection which is invoked by means of the escape key.
If the operator chooses some other option, the program
at step 684 asks whether the operator wishes to update
an error record. If the operator chooses 1o do so, then
the user is presented by program step 686 with an op-
portunity to input an cfror entry control number. The
system then determines at step 688 if the error control
number is on file. If it is, at step 690 the requested error
record is displayed. The program then at step 692 af-
fords the operator an opportunity to changes to the
error status. If such changes are made, then the program
at step 694 updates the error record. At the end of the
erTor record update, the program exits 1o submenu 3 in
step 696,

If in step 688 the determination is that there is no such
cootrol number on file, then an ¢rror message is dis-
played in step 698. The program then returns to step 686
for correct entry of error control numbers.

If the operator chooses not to update an error record
in step 684, the operator is given an option in step 698 to
invoke the browse function for the errer file display. If
that option it exercised, then in step 700 the error file
display is actuated. Afterwards, or if the nser does not
choose, in step 698 to select the browse function, the
program returns io submenu 3 in step 696,
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FIG. 26 is a flow chart of the "Display Reports”
section for the file maintenance program. The program
is entered by program jump 4.0 from FIG. 20. In step
702 it presenis an Option to exit to the main menu if the
escape key is invoked. Otherwise the operator is pres-
ented in step 706 with an option to select the report of
customers by cycle. If that function is invoked, then the
program in step 708 will get the data from the customer
file and print it out as a document 710. The program
then returas to submenu 4 at step 712.

If the operator elects not to invoke the report of
customers by cycle at step 706, then step 712 present the
option of obtaining a report of customers with no vsage.
Should the operator invoke that function, the program
at step 714 will get the data from the customer file and
print out & customer report 716. The program will then
go to submenu & in step 712

Should¢ the report of customers with no usage func-
tionality not be invoked in step 712, then the next menu
option will be the report of unacknowledged errors in
step 718. If the operator invokes that selection, then the
program will at step 720 obtain the data from the error
file and in step 722 will print the unacknowledged error
report. The program will then again return via step 712
to submenu 4.

Should the user not choose to invoke the report of
unacknowledged errors in step 718, there is the remain-
ing option of creating a report of unresolved errors in
step 724. If that option is invoked, then the program in
step 726 obtains the information from the error file,
sends it to a printer 1o print an unresolved error report
728, and then returns to submenu 4 in step 712. If none
of the available functions are not invoked, then the
program will return directly to submenu 4.

FIG. 27 is a flow chart of the “System Maintenance™
section of the file maintenance program. It is entered
through program jump 5.0 from F1G. 20. This medule
first presents an option in step 730 to refurn to the main
menn by actuating the escape key. If the operator docs
not exercise that option, the other choice is presented at
step 734 to delete inactive customers. If that option is
chosen, then the program at step 736 will delete the
inactive records from the customer file and at step 738
will delete the associated records from the disk control 45
table (DiskCnTab), the file control table (FileCnTab),
and the invoice control tables (InvCnTab}). In step 7402
report will then be printed of all of the deleted records.
The program then returns to submenu § in step 742.

If the operator chooses not to invoke the Delete Inac-
tive Customers function, there is a further option in step
744 of determining whether to perform a backup of
files. If that option is invoked, then the program in step
746 performs the backup. Afier, or if that option is not
chosen at step 744, the program returns to submenu 5 at
step 742,
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End-User-Application Program

We turn pext to the “User Application™ program
summarized in FIG. 4, i.e. the program which is run by
the end-users (telephone customers) on their own per-
sonal computers to analyze their telephone bills in ac-
cordance with the capabilities of this invention.

FIGS. 28-1 and 28-2 arc a flow chart of the “Main
Menu" section for the user application program, which
begins with a sign-on screen display 748 of the publish-
er's logo and copytight notice. The program then in
step 750 feiches an initial message or startup screen or
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the like from an information file, and in step 752 displays
it on the monitor.

Ignoring for the moment a program entry point M,
which will be discussed later, the program in step 756
then displays the main menu of end-user choices. The
first option available for selection on this menu level is
a help key. I that key is invoked at step 758, then at step
760 the program will display the main belp screen for
this segment of the end-user processing program, and
then loop back to step 756. Should the end-user not
invoke the help key, the next possible selection, pres-
ented by step 762, is a billing inquiry. When this option
is selected, the program will send the end-user to the
billing inquiry submenu via program jump B which
leads into F1GS. 29-31, discussed below.

If the end-user should not choose the billing inquiry,
the next choice available (step 766) is a graph data func-
tion. If the end-user makes this choice, he or she will
then be taken into the graph data menus of subsequently
discussed FIGS. 32-34 via program jump B.

Otherwise in step 770 the user may next select a sys-
tem utilities option. If that selection is invoked, then the
user application program will be taken to 2 system util-
ity menu via program jump S leading to FIGS. 351,
35.2, 36-1 and 36-2, discussed below.

The next available selection is in step 774 which per-
mits the user to.exit to DOS, the operating system of the
user’s personal computer. If the user chooses to invoke
that selection, he will be taken into the operating system
directly 776, and if the user chooses instcad to invoke
the escape key to reject all of the preceding choices,
then in step 778 the program will also exit to the operat-
ing system.

FIGS. 29-1 and 29-2 are the first of five flow charts
dealing with the “Display Billing Inquiry™ section for
the “User Application” program of FIG. 4. It is entered
via program jump B from FIG. 28, and begins in step
T80 with display of a billing inquiry menu. This menu
offers the user the choice of eight options: biiling report,
financial detail report, call detail report, call summary
report, call summary report, display special text, ad hoc
inquiry, help, and escape; which are implemented by
program steps 782, 802, 806, 810, 818, 826 and 832 re-
spectively.

The billing report option of step 782 and the financial
detail report of step 784 are similar in their operation,
differing only as to what information is extracted from
the available databases for billing and for financial de-
tail. After the user chooses cither of these options, the
program in step 786 reads from the system parameters
(SysParam) file the currently selected output location
(i.e., to the screen, to disk, to the serial port, to the
parallel port) for the billing or financial detail report,
and in step 788 the program then displays the current
output location to the screen. The program in step 790
will then accepts any changes to the output location,
and in step 792 updates the current output location in
the SysParam file to make that the new default output
location.

Depending on whether the selection of step 782 or
that of step 784 was made, the program at step 794 will
then get the appropriate report header information from
the SysParam file layout and the appropriate data from
the revenue file for either the billing report or the finan-
cial detail report. The appropriate information is then
sent in step 798 to be printed (although if a disk file or
the scteen had been chosen as the output location in
step 786 it would have been written to disk or to the
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monitor respectively). At ﬁl(-..d of step 798 the pro-
gram retums via program jump B to initial step 780 in
order to redisplay the billing inguiry menu.

If the call detail report is chosen at step 802, program
jump B}l goes to the call detail menu of FIGS. 30A-1
and 30A.-2, discussed below, Should the user select the
call summary report at step 806 then it takes jump B2 to
the call summary menu of FIG. 31A.

Step 810 offers a special text option. As presently
contemplated, there are three types of special text, but
there could be any number. The purpose of the special
texts is to provide the system with the same features as
a writter bill. Standard preambles or preliminary mes-
sages may be added to the billing information in the
same manner as they appear on paper bills. In additior,
an epilogue might be added to the end of the bill text to
advise customers of the late status of their account.
Other types of material such as banners, headers, footers
or textual material might also be added to make the bill
more informative and flexible in the manner of & con-
ventional bill. Such special information could be added
to the bill by the individual subscriber upon request of
the processor or the carrier.

If the user selects the option of step 810, then in step
812 the program gets the special text from an informa-
tion file and in step 814 displays it on the screen. Then
the program returns via jump B to step 780 in order to
redisplay the initial billing inquiry menu.

When the user invokes the special ad hoc inquiry
option of step 818, at sicp 820 the program gets the
necessary records from the call detail (CallDet) file and
in step 822 it displays these records for browsing by the
end-user at 822, Afierward, il returns via program jump
B to step 780 to redisplay the billing inquiry menu.

If the help function of step 826 is invoked, the pro-
gram in step 828 will display the billing inquiry help
screen, after which it again retumns via program jump B
to step 780 to redisplay the billing inquiry menu.

The final selection from the billing inquiry menu is
the escape key, whereupon step 832 return to the main
menu of FIG. 28 via program jump M.

FIGS. 30A-1, 30A-2, 30B-1 and 30B-2 arc flow charts
of the “Display Call Dctail” subsection of the “Display
Billing Inquiry™ section for the “User Application”
program of FIG. 4. The segment represented by FIG.
30A-1 and 30A.-2 are entered by way of program jump
Bl from FIG. 29, previously discussed, and begins in
program step 836 with display of a call detail menu. The
options presented to the user by this menu include the
report selection function of step 838. 1f the user actuates
that function the program will take program jump B1-2
to FIGS. 30B-1 and 30B-2.

Turning our attention now to that figure, program
jump B1-2 leads to step 840 which displays a report
selection menu. Then at step 842 the program tests to
determine whether one of the reports offered by that
menu has been selected. If a report has not been selected
and the user invokes the escape key, the program step
844 retums via program jump B1 to FIG. 30A.

If in step 842 the user should select a particular re-
port, then step 846 the appropriate report header data is
obtained from the SysParam file so that the report can
be property formatted. The program then in step 348
obtains the current option and report number from &
call data record selection (CDRS) file. The option pum-
ber designates the type of report format requested by
the user, and in particular designates how much of the
available information is 10 be included in the report. An
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option number of “1" ss’......lcs that all of the available
information is to be put in a single file, while higher
numbers specify that the report is to be broken into
several smaller files. The report number is a numerical
file name for cach of the file(s) containing the report
which is to be written to disk.

Accordingly, in step 850 the program tests whether
the current option number is greater than 1. I not, then
al] the available information is to be included in a single
file, and the program goes immediately to step 852
where it sorts the call detail records. But if the option
number is greater than |, then a plurality of files must be
written to disk under distinct file names (report pum-
bers). In that case step 852 increments each previous
report number by 1 and step 854 updates the current
report number in the CDRS file so that numerically
distinct file names are assigned to each of the several
report files which are written to disk. Thereafter in step
855 the program reads the data selection criteria corre-
sponding to the user’s choice from the SysParam file,
and in step 856 it selects from the call detail file the
records designated by those criteria and sends them on
for performance of the previously mentioned sort step
852.

After sort step 852, in step 857 the program gets the
call detail report output location, i.e., monitor, printer,
disk, etc. is determined from the system parameter file,
Then, as before, the report is passed on 10 step 858 in
which the system prints the call detail report to the
designated device (location).

Returning now to FIG. 30A-1 and 30A-2, the nega-
tive branch of test B38 leads to program step 860 which
tests whether the selection from the call detail men of
stcp 836 is the record selection. If so, the program in
step 862 then gets the call detail record selection
{CDRS) records and the current option number from
the system parameter (SysParam) file. This information
is then displayed on the screen in step 864, and in step
866 the program accepts an changes the nser chooses to
make in the displayed information. Finally, in step 868
the SysParam and CDRS files are updated and the
program returns via jump Bl to the entry point of
FIGS. 30A-1 and 30A-2.

The report location menu option in step 870 permits
the user to determine what device, i.e., monitor, screen,
export file, printer, disk file, etc. should be the destina-
tion of the report to be generated by this area of the
program. If this option is chosen, then in step 872 the
program gets the current call detail (CD) report loca-
tion from the SysParam file, and in step 874 the pro-
gram displays the current output location on the screen,
and the user is prompted to make any changes. In pro-
gram step 876 the program accepts any changes to the
report output location, and in step 878 it updates the
corresponding information in the cail detail report oui-
put location records. The program then returns via
jump B1 1o the display call detail menu at the entry
point of FIGS. 30A-1 and 30A-2.

" In program step 880 the user may select the help key.
If the help key is selected, then in step 882 the call detail
report help screen is displayed and the program then
returns via jump Bl to the entry point of FIGS. 30A-1
and 3CA-2.

The last option available on the menu of FIG. 30A is
the selection of the sscape key in step 884. Should that
key be actuated the program returns via jump B to the
entry point of FIG. 29.
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FIGS. 31A-1, 31A-1 and 31B are {low charis of the
“Display Call Sumamary™ subsection of the *Display
Billing Inquiry” scction for the “User Application™
pragratmn of FIG, 4. The segment illustrated in FIGS.
31A-1 and 31A-2 are entered via the B2 program jemp §
which comes from FIG, 29-1 and 29-2, discussed above,
and leads first to step 886 which displays a call summary
menu. If the user actuates the call summary report se-
lection from that menu in step 888, then the program
will exit vis program jump B2-2 to FIG. 2B where it
performs step 390 to display a report selection menu. I
8 report is selected from that menu, as determined by
step 892, then in step 894 the program gets the report
header data from the system parameter file. Thereafier
in step 896 it gets further information from the sclected 15
sumunary file, and in step 398 the program compuiss the
report totals. Then in step 900 it gets the call summary
output location from the SysParam file, and in siep 502
prints the report to the designated Jocation for printing
or dispiay or disk storage as determined from the system 20
parameter file. At the end of that process the program
feturns 1o siep 890 10 redisplay the report sclection
meny.

If in step B92 no report seiection is made, and instead
the escape key is actuated, the program exits via jump 25
B2 10 FIG- 31A.

Returning now to that figure, if the report selection
menu is not selected in step 888, and the report location
option is selected in step 906, then the program in step
908 will get the current summary report cutput location 30
{screen, printcr ar disk file} from the system parameter
file, and in step 912 it will display that location to the
user so that changes can be made. i such changes are
made, then in step 914 the program proceeds to updete
the current summmary report output location in the sys- 35
tam parameter file. Having accomplished this, the pro-
gram returns via jump B2 to the entry point of FIG.,
31A in order o redisplay the call summary menu.

The pser has two other options on the menu of FIGS,
31A-1 and 31A-2, one of which is a help function se- 40
lected in step 936, 1f 1hat choice i» made then in step $18
1he call sunsmary help screen is displayed. Upon leaving
this submenu, the program returns to the via jump B2 10
ihe ca)l summary meny siep 886,

The final selection available on this menu is the es- 45
cape function, which in step 920 Jeave the call summary
meny and moves back wp to & higher level menu via
program jump B.

FIG. 32 is a flow chart of the “Graph Data” selection
for the “User Application” program of FIG. 4. This 50
touline is cotered vis program jump G from FIGS. 28-1
and 28-2, and procesds to step 922 which displays the
graph data menu. This menu has four choices repre-
sented by program steps 924, 926, 936 and 934 If the
user chooses the help function of step 924, the graph 33
data help screen will be displayed by step 925, sfter
which the program returos o step 922 to, redisplay the
graph data menu.

Among the user’s other sefectable options are histori-
cal usage (step 926), call distribution (step $30) and 60
escape (step 934). If the historical usage function is
sejected by the user, the program branches via jumps
point G1 to F1G. 33. Similarly, if the user selects the
call distribution graph (siep 930), the program exits vis
Jjump G2 FIGS. 34-1 and 34-2. The iast available slter- &3
native for the user on the graph data menu display is the
escape key function (step 934) which terminates the
graph data menu display and returns to the main menu

0

via jump M. FIGS. 33-1, 33-2, 34-1, 34-1, 35-1 and 35-2,
to which these jumps lead, will now be discussed.,

FI1GS. 33-1 and 33-2 are a flow chart of the “graph
historical usage” section of the “graph data™ portion of
the “User Application” program of FIG. 4. {tis entered
via program jump Gl from FIG. 32, a5 discussed above,
whereupon program step 938 displays the historical
graph menu. From that menu the user may select the
help function (step 940} which will display the historical
graph help screen. Om the completion of & help screen
session the user will be retusned to the historical grapk
menu of step 938,

Among the other choices on the historical graph
menu are the totsl charges function of program step
$44. Once this step is actuated, the program at siep 946
will read the cal} charge (CIChg) tables to obtain the
appropriate data to fulfil] the request for tota) charge
information graphs. The program then in step 948 com-
putes the pecessary graph valves and determines the
corresponding screen positians for graphic display. The
graph 1hus computed then displayed on the monitor in
step 950, At the close of the display graph session, the
g;gsmn returny to the historical graph meow of step

Thie next two options available to the user from the
historical graph menu include thet of program step 952,
a histarical graph illustrating totat usage, and that of the
total DB/CR (total debit/credit recards) function in
programn step 954, bath of which cycle through the
sbove-described steps 946, 948 and 9580, returning then
to step 938, in the same manner a8 the total charges
selection of program step 988, The DB/CR data relates
exclusively 1o non-call-detail records, such as leased
phaone lines, leased equiptaent, and the like; and is to be
distinguished from the call detail information called for
by steps 944 and 952

The remaining opton in the program section of
FIGS. 33-1 and 33-2 are the sscape function, whick in
step 9566 will terminate the historical graph menu ses-
sicn and exit via program jump G to the entry point of
FIG. 32.

FIGS. 34-1 and 3-2 are a fiow chant of the “Graph
Hourly Call Distribution™ subsection of the “Graph
Data” section for the “User Application Program™
segmept of FIG. 4. It is emtered via program jump G2
from FIG. 32, and leads immediately to the call distribu-
tion graph of step 958, Should the nser then actuate the
help selection offered by program step 960, program
step 962 wili present a screen providing help for the
Call Distribution Graph Function., Afier that belp ses-
sion is completed the program returns o the distribu-
tion graph menu step 958.

If the user chooses the month alternative of step 964,
the program then will, in step 966, read from the call
distribution file table (CallDist file) the necessary infor-
mation to produce the graph called for. Having ob-
tained that information, the program in step 968 then
processes the information to compute the necessary
values for determining the graph's appearance on the
screen, and in step 970 sends the results on to the display
device. At the termination of the graph display the
E?;gram returns to the distribution graph menu of step

Should the user decide to display the weekly distriby.-
tion graph of program step 971, the user must advise the
system of what specific week of the current month is
desired to be graphed {step $74). Similarly, should the
user decide to display the daily distribution graph of
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program step 976, the user . advise the system of
what specific day of the current month is desired to be
graphed (step 977). After that is done, in both cases the
program then cycles through previously described steps
966, 968 and 970, to display the weekly or daily graphs 5
as the case may be, eventually returning to step 958 in
the manner explained above.

The remaining alternative for the user in this particu-
lar menu is step 978, the escape function, which termi-
nates the call distribution graph menu sessiorn, returning
via program jump G to FIG. 32.

FIGS. 35-1 and 35-2 are & flow chart of the “System
Utilities” section for the ““User Application™ program of
FIG. 4. It is entered via program jump S from FIGS.
28-1 and 28-2 described above, and goes immediate]y to
a system utilities menu at step 980. Among the choices
available from that menu is that of step 982, archiving
the data of the current billing cycle. Should the user
choose that particular option, in step 984 & “working”
message is displayed on the screen while step 986 is
executed to archive all the inputted data of the current
billing cycle. When the archival processing job is com-
pleted, the program then returns viz program jump S to
step 980 in order to redisplay the system utilities menu.

Among the other menu sclections that are available to
the user is the load new data function of step 988. When
that option is selectad, the program exits via jump S2 10
a routine described below in commection with FIGS.
36-1 and 36-2.

Next the user may choose (in step 990) to print the
actual invoice. Upon selection of that particular menu
itern the invoice will actually be prepared and printed in
step 992, after which the program executes jump S to
return to the menu display function of step 980

Should the vser choose the option of step 994, billing 35
information, the program in step 996 will display the
billing information on the monitor, after which the
program returns via jump S to step 980 to redisplay the
system utilities menu.

The next option is the help function 998 offered by 40
step 998. Upon the actuation of that particular selection
the program will in step 1000 display the sysicm utility
help screen and then return via jump S to the sysiem
utilities menu at step 980.

The final alternative selection on this menu is the
escape key (step 1002), which terminates the sysicm
utilities menu session and returns to the next higher
level, the main menu of FIGS. 28-1 and 28-2, via pro-
gram jump M.

FIGS. 36-1 and 36-2 are a flow chart of the “Load
New Data” subsection of the “System Utilities™ section
for the “User Application Program" segment of FIG. 4.
It is entered via program jump 52 from FIG. 35, previ-
ously describad, whereupon step 1006 will display »
message advising the user that the program is being
loaded. The system then in siep 1008 opens an input file
in which will be stored the new data to be loaded and an
error file to track all associated error information. The
program in step 1010 then writes the start date and time
to & log file. The system then in step 1012 fetches from
the input file an appropriate record which will subse-
quently be loaded into the datsbase.

After each such fetch operation the program executes
a loop starting with a test 1014 to determine if the
feiched data represents an end-of-file condition. If such
a condition exists, the load procedure is completed, and
accordingly the program in step 1016 will then close the
database into which the data has been loaded. Thereaf-
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ter, in step 1018 it will r.q. - the integrity of the newly
created database file. And at the conclusion of the data-
base integrity check, the program will end the loading
data scssion and return to the system utilities menu via
program jump S leading back to FIGS. 35.1 and 35-2.

If in step 1014, however, an end-of-file condition is
ot detected, then in step 1020 the program determines
if an error has occurred. If so, in step 1022 the error will
be logged to the error file previously created in step
1008, and the program loops back to step 1012 to fetch
another record.

The data coming from the source file is in a com-
pressed form, as explained above. Therefore, if the pro-
gram does not encounter an error in step 1020, ther in
step 1024 it will use its decompression algorithm to
expand the fetched data to meke it suitable for subse-
quent use by the R-base program, and only then wiil
Ioad the data 1o the target database table.

During loading, the screen informs the user of the
processing which it going on. In step 1026, therefore,
after each record is expanded and loaded, the screen
display is updated to reflect the processing just con-
cluded, and the program recycles back to step 1012,
continuing to do so unti] the end-of-file condition is
detected by step 1020.

CONCLUSION

_ It will now be appreciated that the system of this
invention provides a means for preparing on diskette
telecommunications or similar biils in an optimal format
for further processing, display, and analysis under cus-
tomer ¢ontrol on popularly-available, inexpensive per-
sonal computers.

For each participating customer, the appropriately
sclected billing records are obtained from the telecom.-
munications carrier. In contrast to prior art systems, the
system processes not only call detail records, but addi-
tional billing records to account for equipment rental
charges, monthly service fees, payments, adjustments,
taxes, and any other items affecting the amount billed to
the customer In addition, all billing records are obtained
from the carrier at a stage in the carrier’s ordinary bill.
ing process after the carrier has posted 1o the subscrib-
er's account all charges and credits, has performed all
billing-related calculations for that subscriber, and is
ready to print a paper bill. By selecting this specific
stage of carrier bill processing from which to extract
billing information, the invention ensures that the infor-
mation supplied on diskette will exactly carrespond to
that on the paper bill.

Extensive preprocessing of these billing records is
performed to place the records in a form compatible for
use with inexpensive personal computers, and to pro-
vide flexible, efficient access to the original records and
to a varicty of summary reports and graphs accumu-
lated therefrom. In a {first processing siep, preferabiy
performed on a large computer, the records are sorted,
edited and reformatted into an optimal organization for
further processing on a personal computer, In addition,
a variety of preprocessed summary reports and graphs
are prepared for rapid retricval on the customer's com-
puter. By preprocessing these summary items cn a com-
puter with greater processing and storage resources, the
invention optimally makes the most commonly-needed
reports and graphs immediately available upon the
user's request, at the relatively modest expense of addi-
tional mainframe processing and additional PC database
storage Tequirements. In a second step, preferably per-
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formed on a network of smaller computers, the reorga-
nized records and summary reports for each customer
are separated, compressed, and recorded on diskettes
compatible with each customer’s personal computer.

A user application program according to the inven- 3
tion on the customer’s personal computer conveniently
displays and analyzes the billing information supplied
on diskette. The customer may retrieve the detailed
billing records in a variety of sorted orders, may select
a subset of the recards for further analysis, may view
the preprocessed summary reports and graphs, and may
plcpare new summary reports on demand, Previous
telephone bills arc kept in archive files for repeated
analysis. Billing information may be displayed on
screen, printed on a printer, or written to an unstruc-
tured file for analysis beyond that provided by the user
application.

This system thus solves many of the disadvantages
encountered in prior-art systems for collecting, process-
ing and enalyzing billing information under customer 20
control. Diskette bills and the user application program
are optimslly compatible with popularly available, inex-
pensive personal computers, eliminating the need for
customers to own or operate large, expensive comput-
ers and sofiware. The system provides to users billing 23
information in computer-readable form, eliminating
expensive and error-prone data-entry and manual pro-
cessing steps. The system processes complete billing
records and obtains these records from originating car-
riers at the proper stage to ensure that the diskette bills 30
and analysis produced therefrom exactly correspond 10
the equivalent paper bills.

The above-described embodiment of the invention is
merely one example of 8 way in which the invention
may be carried out. Other ways may also be possible, 35
and are within the scope of the foliowing claims defin-
ing the invention.

The invention claimed is:

1. A system for presenting information concerning
the actual cost of a service provided to a user by a 40
service provider, said system comprising:

storage means for storing individual transaction re-

cords prepared by said service provider, said truns-
action records relating to individual service trans-
actions for one or more service customers includ- 45
ing said user, and the exact charges actually billed
to said user by said service provider for each said
service transaction;

data processing means comprising respective compu

tation hardware means and respective software 50
programming means for directing the activities of
said computation hardware means;

means for transferring at least a part of said individua!

iransaction records from said storage means to said
data processing means;

said data processing means generating preprocessed

summary reports as specified by the user from said
individual transaction records transferred from
said storage means and organizing said summary
reports into a format for storage, manipulstion and 60
display on a personal computer data processing
means;

means for transferring said individual transaction

records including said sumamary reports from said
data processing means to said personal computer €5
data processing means; and

said personal computer data processing means being

adapted to perform additional processing on said
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individua! transaction records which have been at
Icast in part preprocessed by said data processing
means utilizing said summary reports for expedited
retrieval of data, to present a subset of said selected
records including said exact charges actually billed
to said user.

2. A system as in claim 1 wherein:

said preprocessing operations include preparation of

suminary reports and graphs.

3, A system as in cleim 1 wherein:

said data is reorganized into a table format suitable for

loading into an operative data base structure for
said personal computer processing means,

4. A system as in clajm 3 whetein said dats base is
RBASE. .

5. A system as in claim 1 wherein:

said data processing means comprises 8 first and a

second date processor, said first data processor
being adapted 1o perform said selection of said
records and said second data processor being
adapted to perform said preprocessing of aaid se-
lected records.

6. A system as in claim 5 wherein means are provided
for tmansferring data from said first data processor to
said second data processor.

7. A system as in claim 1 wherein said data processing
means comprises s single data processor sdapted to
perform said selection and said preprocessing opera-
tions.

8. A system for presenting, under control of a user,
usage and actusl cost information relating to telecom-
munications service provided to said user by a telecom-
munications service provider, said system comprising:

telecommunications service provider storage means

for storing records prepared by a telecommunica-
tions service provider relating to telecommunica-
tions usage for one or more telecommunications
subscribers including said user, and the exact
charges actually billed to said user by said service
provider for said usage;

data processing means comprising respective compu-

tation hardware means and respective software
programming means for directing the activities of
said computation hardware means;

means for transferring at least a part of the records

from said service provider storage means to said
data processing means;

said date processing mesns generating preprocassed

summary reports as specified by the user from gaid
telecommunications usage records transferred
from said storage means and organizing said sum-
mary reports into a format for storage, manipula-
tion and display on a personal computer data pro-
cessing means;

means for transferring said telecommunications usage

records including said summary reports from said
data processing means to said personal computer
date processing means; and

said personal computer data processing means being

adapted to perform additional processing on said
telecommunications records which have been at
least in part preprocessed by said data processing
means utilizing said summary reports for expedited
retrieval of data, 10 present a subset of said tele-
communications usage records including said exact
charges actually billed to said user.

9. A system gs in claim 8 wherein said records pre-
pared by said telecommunications carrier comprise for
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each said telecommunications b sscriber all information
required for said telecommunications carrier to produce
an ordinary telecommunications bill for that telecom-
munications subscriber.

10. A syslem as in claim 8 wherein said selected re-
cords relating 1o telecommunications usage and cost
comprise at least one telecommunications call detai!
record corresponding to a unique telecommunications
call to be billed to said subscriber, said call having a
length determined by said telecommunications carrier.

11. A system as in claim 10 wherein said telecommu-
nications call detail record includes an exact indicia of &
charge assessed by seid telecommunications carrier to
said subscriber for said call.

12. A system as in claim 10 wherein said telecommu-
nications call detail record includes an exact indicia of
the length of said call determined by said telecommuni-
cations carrier.

13. A system as in claim 10 wherein:

said data processing means creates additional records

containing information derived from said prepro-
cessing operations;

an information interchange media means transfers

said additional records from said data processing
means to said personal compuier data processing
means;

said personal computer data processing means being

adapted to, under the control of a user, perform
additional processing on said additional records
created by said data processing means; and

to present a subset of said additional records as

chosen by said user.
14. A system as in claim 13 wherein each said tele-
communications call detail record comptises one or
more indicia of a carrier code identifying a carrier
through which said call wes billed.
15. A system as in claim 14 wherein:
szid data processing means, responsive to said carrier
code indicia, accumulates for each said telecommu-
pication subscriber a summary of said telecommu-
nications calls billed through said carrier; and

stores said summary in carrier summary records on an
intermediate storage means in said data processing
means.

16. A system 85 in claim 15 wherein said additional
records comprise at least one carrier summary record
created by said data processing means.

17. A system as in claim 13 wherein ¢ach said tele-
communications call detail record comprises one or
more indicia of a site code identifying a customer loca-
tion from which said call was placed.

18. A system as in claim 17 wherein:

said data processing mesns, responsive to said site

code indicia, accumulates for each said telecommu-
nications subscriber a summary of said telecommu-
nications calls placed from each said customer
location; and

stores said summary in site code summary records on

en intermediate storage means in said data process-
ing means.

19. A system as in claim 18 wherein said additional
records comprise at Jeast one site code summary record
created by said data processing means.

20. A system as in claim 13 wherein each said tele-
commurications call detail record comprises one of
more indicia of an originating station number from
which said call was placed.

21. A system as in claim 20 wherein:
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sajd data processing lg...u.s, Tesponsive to gaid origi-
nating station number indicia, accumulates for each
said telecommunication subscriber 8 summary of
said telecommunications calls placed from each
said origination station number; and

stores said summary in originating station aumber

summary records on an interimedjaie Stohage means
in said data processing means-

22. A system as in claim 21 wherein sajd additional
records comprise at least one originating staetion number
summary record created by said data processing means.

23, A system as in claim 13 wherein each said tele-
communications call detail record comprises one or
more indicia of a date when said call was placed.

24, A system as in claim 13 wherein each said tele-
communications call detail record comprises one or
more indicia of a time when said call was placed.

28, A system as in claim 13 wherein each said tele-
communications call detail record comprises one or
more indicia of & locality where said call was termi-
nated.

26. A system as in claim 13 wherein each said tele-
communications call detail record comprises one or
more indicia of a political region where said call was
terminated.

27. A system as in claim 13 wherein each said tele-
communications call detail record comprises one or
more indicia of & terminating station number to which
said call was placed.

28. A system as in claim 27 wherein:

said terminating station number indicia includes indi-

cia of a carrier-recognized geographical area to
which said call was placed;

said data processing means, responsive to said geo-

graphical area indicia, accumulates for each said
telecommunications subscriber a summary of said
telecommunications calls placed to each said carri-
er-recognized geographical ares; and

stores said summary in geographical area code sum-

mary records on an intermediste storage means in
said dala processing means.
29_ A system as in claim 28 wherein said additional
records comprise at least one geographical area code
summary record created by said data processing means.
30. A system as in claim 13 wherein each said tele-
communications call detail record comprises one or
more indicia of a Jength in time of said call.
31. A system as in claim 13 wherein each said cele-
commumications cafl detail record comprises one or
more indicia of a project accounting code to which said
call should be attributed.
32. A system as in claim 31 wherein:
said data processing means, responsive to said project
accounting ¢ode indicia, accumulutes for each said
telecommunications subscriber a summary of said
telecommunications calls to whick each said
project accounting code was astributed; and

stores said summary in project accounting code sum-
mary records on an intermediate storage means in
said data processing means.

33. A system as in claim 32 wherein said additional
records comprise at least one project accounting code
summary record created by said data processing means.

34. A system as in claim 13 wherein each said tele-
communications call detail record comprises one or
more indicia of a billing classification code associated
with said call by said carrier.

35. A system &s in claim 34 wherein:
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said data processing means, responsive to ssid billing
classification code indicia, accumulates for each
said telecommunications subscriber a summary of
said telecommunications calls associated with each
said billing classification code; and

stores said summary in billing classification code

summary records on an intermediate storage means
in said data proccssmg means.

36. A sysiem as in claim 35 wherein said lddmom.l
records comprise at least one billing classification code
summary record created by said data processing means.

37. A system as in claim 12 wherein each said tele-
commumications call detail record comprises one or
more indicia of & call cost associated with said call by
said carrier.

38. A system as in claim 13 wherein each said tele-
communications call detail record comprises ome or
more indicia of miscellaneous information associsted
with said call by said carrier.

39. A system s in claim 8 wherein an information
interchange media means in the form of a magnetic tape
is employed as said means for transferring at least a part
of the records from said carrier storage means to said
data processing means.

40. A system as in claim 8 wherein an information
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interchange media means in the form of a magnetic disk _

is employed as said means for transferring at least a part
of the records from said carrier storage means to said
data processing mesns.

41. A system as ip claim 8 wherein an information
interchange media means in the form of a data commu-
nications line is employed as said means for transferring
at least a part of the records from said carrier storage
means to said data processing means.

42. A system as in claim 8 wherein:

said data processing means includes intermediate

means for storing a plurality of said selected re-
cords for at least two of said subscribers during said
preprocessing operations;

each of 12id selected records comprises at least indicia

identifying each said telecommunications sub-
scriber; and

said dats processing means is adapted to sort said

selected records responsive to said indicia identify-

5
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ing said telecommunications subscriber to group 45

together logically on said intermediate storage
means all of said selected records for each said
subscriber.

43. A sysiem as in claim 42 wherein:

each of said selected records corresponds to & tele-

communications station number and further com-
prises at least indicia identifying said 1elecommuni-
cations station numbcr, and

said data processing means is adapted to further sort

said selected records responsive to said indicia
identifying said telecommunication station number
to group together logically on said intermediate
storage means all of said selected records corre-
sponding to each said telecommunications station
pumber.

44. A system as in claim 8 wherein an information
interchange media means in the form of a magnetic tape
is employed for transferring said selected records from
said data procasing means to said personal computer
data processing means.

45. A system as in claim 8 wherein an information
mtcrchange media means in the form of a magnetic tape
is employed for transferring said selected records from
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said data processing means to said personal Computer
data processing means.

46. A system a5 in claim 8 wherein an infopmation
interchange media means in the form of a data commu-
nications line is employed for transferring said selected
records from said data processing means to taid per-
sonal computer data processing means,

47. A method for presenting information On a per-
sonal computer data processing means conceming the
actual cost of a service provided to a yser by a service
provider, said method comprising:

storing individual transaction records prepared by

s2id service provider on a storsge means, said
transaction records relating to individual service
transactions for at least one service customer in-
cluding said user, and the exact charges actually
billed to said user by said service provider for each
said service transaction;

transferring at lesst a part of said transaction records

from said storage means to & data processing
means;

generating preprocessed summary reports as speci-

fied by the user from gaid individual transaction
records transferred from said storage means and
organizing said summary reports into & format for
storage, manipulation and display on a personal
computer data processing means;

trensferring said preprocessed individual transaction

records including said summary reports from said
data processing means to at least one parsonal com-
puter data processing means;
performing additional processing of said individual
transaction records on said at least one personal
computer data processing means utilizing seid sum-
mary seports for expedited retrieval of data;

presenting a subset of said individual transaction re-
cords chosen via said st least one personal com-
puter data processing means including said exact
charges actually billed to said user; and

said data processing means and said at least one per-

sonal computer processing means comprising re-
spective computation hardware means and respec-
tive software programming means arranged for
directing the activities of said computation hard-
ware means.

48. A method as in claim 47 wherein said records
prepared by said service provider comprise for each
said service customer all information concerning tele-
communications services provided to said service cus-
tomer and the applicable billing rates required for said
service provider to produce an ordinary telecommuni-
cations bil) for that service customer.

49. A method as in ciaim 47 wherein said selected
records reiate 10 felecommunications usage and cost
and comprise at least one ielecommunication call detail
record corresponding to a unique telecommunications
call to be billed to said service customer, saict call hav-
ing a length determined by said service provider.

50. A method as in claim 49 wherein said telecommu-
nications call detail record includes an exact indicia of a
charge assessed by said service provider 1o said service
customer for said call.

51. A method as in claim 49 wherein said telecommu-
nications call detail record includes an exact indicia of
the Jength of said call determined by said service pro-
vider.

52. A method as in claim 49 whercin each said tele-
communications call detail record comprises one or




