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IN THE UNITED STATES DISTRICT COURT LLqjjER 
FOR THE NORTHERN DISTRICT OF GEORGIA '~'t`~'{~ i fiI(~ 

ATLANTA DIVISION 

P{ 

The Parties 

i 
77ii?8 

( ORIGINAL 

BELLSOUTH TELECOMMUNICATIONS, INC .,) 
BELLSOUTH BUSINESS SYSTEMS, INC ., ) 
and BELLSOUTH BILLING, INC ., ) 

Plaintiffs, ) 

v . ) 

CENTILLION DATA SYSTEMS, LLC, ) 

Defendant . ) 

COMPLAINT 

Civil Action No . 

1 :04-CV - j 4L6 

1 . BellSouth Business Systems, Inc . is a Georgia 

Corporation with its principal place of business at 2180 Lake 

Boulevard, N .E ., Suite 12B01, Atlanta, Georgia 30319 . 

2 . BellSouth Telecommunications, Inc . is a Georgia 

Corporation with its principal place of business located at 675 

W . Peachtree St ., Suite 4300, Atlanta, Georgia 30375 . 

3 . BellSouth Billing, Inc . is a Georgia Corporation with 

its principal place of business at 1055 Lenox Park Boulevard, 

N .E ., Suite 1061, 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") . -TRW RUP~W_ 
Coo ;.! '~ :~S :sat . 

Eli Yii KF"v 
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5 . Upon information and belief, Centillion Data Systems, 

LLC ("Centillion") is a Delaware corporation 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 . H 2201, 2202 and 1338(a) . 

Jurisdiction 

7 . This Court has original subject matter jurisdiction 

under 28 U.S .C . H 1331 (federal question), 1338(a) (patent -

exclusive jurisdiction), and 2201-02 (declaratory judgment) . 

Subject matter jurisdiction is proper because there is an actual 

case or controversy between Plaintiffs and Centillion by virtue 

of the allegations that Centillion has directed against 

Be1lSouth Corporation that the making, using, selling, and/or 

offering for sale the BMS software infringes, 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. 

S . On information and belief, this Court has personal 

jurisdiction over Centillion based on, among other things, 

2 
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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 Be1lSouth Corporation that Centillion 

believed that the BMS software may infringe one or more claims 

of the '270 patent . 

12 . In a letter dated June 2, 1999, counsel for Centillion 

advised Be1lSouth 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 

another letter to Be1lSouth Corporation indicating that the '270 
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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 Centillion responded to 

the above-referenced letter of April 4, 2003, alleging that 

Be1lSouth 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 Be1lSouth 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 . On January 12, 2004, Centillion filed a lawsuit in the 

United $t ;_=trP$ 1_l- .gY__ri_r_Y_ Court fnr the .SniiY_h_a_r_n_ i1=gr_r=fit pf 

Indiana against Be1lSouth Corporation for alleged infringement 

of the '270 patent . 

18 . Concurrently with the filing of this Complaint, 

Be1lSouth Corporation is moving to dismiss the lawsuit filed by 

Centillion in the United States District Court for the Southern 

District of Indiana for lack of personal jurisdiction . 

4 
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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 ., Traq-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 if 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 Be1lSouth Corporation alleging that the 

BMS software infringed the '270 patent, (b) the suits filed by 

Centillion against numerous other alleged infringers of the '270 

patent, and (c) Centillion's filing of a patent infringement 

lawsuit based on the '270 patent against Be1lSouth 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 

5 
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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 reasonable apprehension that 

initiation of legal action by Centillion, predicated on 

Centillion's infringement allegations involving the BMS 

software, is imminent . 

24 . Upon information and belief, Centillion does not 

allege that Plaintiffs have literally infringed any claim of the 

1270 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 

'270 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 '27n 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 nave not infringed any claim of 

6 
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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 software 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 obtained a 

copy of the HMS software from MBG Telecom Software, 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 . 

'7S TTnnn =nfp~matJ nn anti h al -af f'a_n_Y=l l =nn I c rl n~ m tl,.t 

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 . 

7 
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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 of the '270 

patent are invalid under the Patent Laws of the United States, 

25 U .S .C . § 101 et seq . 

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 Plaintiffs' 

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 . 

8 
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Respectfully submitted this the 215` day of May, 2004 . 

Martin gison 
Bar No . 243187 
Keith E . Broyles 
Bar No . 090152 
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 Sibley & Sajovec 
Post Office Box 37428 
Raleigh, North Carolina 27627 
(919) 854-1400 (phone) 
(919) 854-1401 (facsimile) 

ATTORNEYS FOR PLAINTIFFS 
BELLSOUTH TELECOMMUNICATIONS, INC ., 
BELLSOUTH BUSINESS SYSTEMS, INC ., 
and BELLSOUTH BILLING, INC . 
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FOREIGN PATENT DOCUMENTS 
2070829 of OOOD United Kingdom . 

OTHER PUBLICATIONS 
Daupro Research articles, Datapro Research, Dean. 
N.J., published by McGraw-Hill Inc., Telephone Man-
agement Systems & Software, data vary from Jul . 1997 
then Jun . 1989, TCA9-0O]-101 then TC09-993-106. 
Data Sources Listing of Telephone Management 
Software Packages, Data Sources, Cherry Hill, NJ ., 
published by Ziff-Davis Publishing Co., Datacomm-
/Telecomm/2nd Edition 1989, 0.104 through 0-116 . 
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Greenwood; Murray B_. Fraider, 
Indianapolis; Michael L Johnson, 
Indianapolis ; James W. Dohremsead, 
h, Indianapolis, all of Ind. 

[73] Assignee: Compornm Communications Cory, 
Indianapolis, Ind . 

[21] Appl. No . : 984,373 

[22] Filed : Dec . 2, 1992 

Related US. Application Data 
[63] Continuation of Set. No. 393,699, Aug. 14, 1989. 
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tions Journal; D . Meuola vol . 21, No . 2, 1983, Melrose 
Park, Ill . . PP . 45-50 . 
Proceedings of the Intemationa] Switching Sympo-
slum; J. C . Martin et al., Part 2, Session 42 A Paper 5, 
May 7-1I, 1984, AEI, Milano, Italy, pp . 1-7 . 
Proceedings of the National Electronics Conference; J . 
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Primary Examiner-Roy N. Envall, Jr . 
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Attorney, Agent, or Firm-Jones, Day, Reavis & Pogue 
[S7J AHSTRACf 
Tdecrnnmuniratiom or similar bills we prepared on 
diskette iv en optimal format for further processing, 
display, end analysis on populvly-available, inexpen-
sive personal computers . A telecommunications carrier 
provides, for participating customer, appropriately 
selected billing records at the sage in the carrier's ordi-
nary billing process esker 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 e first step, preferably performed on s large 
computer, the records are sorted, edited end retoimat-
ted into an optimal organization for further processing 
on s personal computer. In addition, a variety of pre-
processed summary reports and graphs are prepared for 
rapid retrieval on the customer's computes. In a second 
step, preferably performed on a network of smaller 
computers, the reorganized records and summary re-
pons 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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ately roaring vaflic oJ~ . _ie lowest cost facilities and 
BILLING SYSTEM by contracting for special discounts based on usage 

information obtained from such analyses . A further 
This application is s continuation of application Ser. requirement for call-dead record processing is to per-

No . 07/393,699 filed Aug . 14, 1989 . 5 mit large organizations to pass along telccommunica-

REFERENCE TO MICROFICHE APPENDIX 
boos charges to the originating department or other 
internal unit . 

A Microfiche Appendix to this patent application . Such analysis and processing is hampered, because 
comprising 5 shots of microfiche, contains 454 frames even large-volume telecommunications customers rypi-
oC computer program listings illustrating a preferred 10 tally now receive a paper bill itemizing long-distance 
embodiment of the computer software code contem- calls and other telecommunications charges by originaa 
plated by the invention disclosed herein . ing station . This paper bill is often the exclusive means 

FIELD OF THE INVENTION 
by which the customer may obtain detailed information 
concerning telephone calls and other transactions from 

This invention relates generally to billing systems, 13 which charges arise . Further analysis is usually not 
and more particularly to systems for processing and provided by the carrier. 
displaying, under the control of a service customer, in order to process end analyze call-detail informs 
usage and cost information for services rendered to a tiou on their own, customers lave adopted a variety of 
customer by a service provider such u e telecommuni- techniques, but each of these has significant disadvan-
cations company, credit card company, or the like. 20 saga. 7Te information on a hill may be analyzed using 
The invention relates particularly to systems for pro- non-automated methods, but these methods are not 

casing and displaying, under the control of a telecom- feasible for large customers, end even for the smallest 
muniwtions service customer, usage and cost informs- customers are extremely expensive and error-prong 
lion for telecommunications services rendered to the Since automated processing is preferred, some custom-
customer by a telecommunications service provider, 25 ers normally key-punch or machine-scan the paper bill 
and to systems for providing telecommunications bill- into s computer system . While this approach somewhat 
ing information in a form compatible with popularly reduces the cost of the analysis, the data entry steps 
available personal computers and popularly available remain expensive and error-prone . 
personal computer operating systems end database men- Other customers may receive from the carrier a me. 
agemrnt programs to permit selection, processing and 30 chine-readable ape containing call-decal records, but 
display of usage and cost information nude control of to the inventors' knowledge these tapes either carry 
the telecommunications customer . unrated call information (i.e. the records do not include 

BACKGROUND OF THE INVENTION 
the cost of the cell) or lack certain rating details without 
which it is impossible to exactly reconcile information 

Telecommunications costs have become a major u- 35 on the tape with the paper bill. In addition, the type of 
prnu for many large businesses god other organizer- tape media used, and the manner in which the informa-
tions . Today's competitive business climate requires don is organized on each rapes, require that an expen-
immediate communications between components of en sive mainframe-clan computer be used to analyze the 
organization and between the organization end its sup- dais . 
pliers and customers. This need alone has produced 40 Apparatus has also been developed which may be 
over the last twenty years a dramatic increase in the use continuously connected to each outgoing station. ulr 
of traditional telecommunications services such u ordi- phone line or similar facility used by the customer and 
nary switched telephone service, leased-line telephone which records certain details concerning every outgo-
service and telex, typically provided by wircline corn- iag transaction or call made over that facility . The re-
mon carriers. In addition. many non-traditional modes 45 cords thereby produced may then be processed by a 
of electronic communications, such as facsimile and a computer to apply an appropriate rating algorithm and 
variety of computer networking schemes use, u e truss- arrive at an approximate cost for each transaction. 
mission medium, either traditional or new telecommvni- However, since the customer's recording equipment is 
0860718 services offered by wireline carriers. not idrntical to the equipment used by the carrier to 

Organizations are undo great pressure to reduce 30 acquire call-detail records, some discrepancies are vir-
tdecommunications costs while continuing to make raspy sure to occur, and these discrepancies will be 
available to then personnel end correspondents tale- propagated to the final results of the analysis . In eddi-
communications services of acceptable quality and tioo, since the carriers calling plans and tariffs cosy 
quantity . In order W minimize costs, attention is incrru- change frequently, a great deal of effort is required on 
muly rotund on analysis end processing of call-detail 35 the pan of the customer W maintain up-to-date and 
records to discover waste, unauthorized use, and eev- otherwise accurate rating algorithms for processing tut 
ings opportunities which may arise from cone efficient records . 
selection of carrier facilities . Accordingly, the need exists for a system which pro-
For example, lengthy calls from a particular station vida b large-volume telecommunications customers 

may indicate inappropriate or inefficient use of the tale- 60 'the ability to conveniently and affordably analyze and 
phone by authorized personnel. A large number of cells manipulate call-detail and other telecommunications 
to a particular geographical region may indicate mat transaction informetion by computer, and which pro-
leased lines or tie-lines are economically justified . Since vides results which exactly correspond with the infor-
many telecommunications services are priced on o dis- motion printed on the customer's paper bill. 
tsnce- and time-of-day-sensitive basis, end since several 63 
telecommunications carriers provide differing calling SUMMARY OF THE INVENTION 

and volume discount plans, customer may avail them- This invention contemplates a system combining 
elves o! additional savings opportunities by appropri- standard data processing hardware and specially de- 
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signed software for distributing to large-volume tde- the provider itself or perhaps even by a large corporate 
communications or other service customers telephone subscriber. 
bills, credit card bills, and the like on diskettes compati- in the specific case of telephone billing, the bulk of 
ble with commonly available small end inexpensive the billing information used or supplied by a telecom-
personal computers for customer-directed display and 5 municarions carrier to the third-party processor for the 
in-depth analysis . In brief, telecommunications or other purpose of preparing customer bills would consist of 
service customers wishing to receive a diskette tale- telephonetall-0etail records including a carrier-
phone or credit card bill subscribe for this service with assigned customs identification code, the originating 
that carrier or credit card company. A participating station number, the celled station number, a billing code 
telecommunications carver or credit cud company 10 classifying the type of call (e .g., night, evening or day), 
(more generally : a "service provider," or simply "pro- the length of the call, end the actual billed cost of the 
eider") extracts tram its data processing facilities appro- cell according to the carrier's taciff4 volume discounts, 
priately elected billing information for such subscriber . and other billing plans The carrier provides additional 
The provider then supplies this information to a "pro- billing records to accowt for equipment rental charges, 
ccssor", who, according to the invention, segregates the IS monthly service fees, payments, adjustments, tea, end 
billing data by subscriber . appropriately preprocesses any other items affecting $e amount billed to the cus-
the billing data to produce a variety of in-depth billing Comer. 
analyses in the form of graphs end summary reports, According to the invention, the processor receivers a 
end reorganizes both raw and analyzed billing data into subseribde billing records from the carrier at a stage in 
an optimal format for storage, manipulation, end display 1o the cortices ordinary billing process after the carrier 
0o commonly-available personal computers. The "pro- Las posted to the subscriber's aaount all charges and 
censor" writes this information onto one or more din- credits, has performed all billing-related calculations for 
kettes comestible with the subscriber's personal com- that subscribe, sad is ready to print a paper bill . By 
enter, and distribute these diskettes to the subscriber. selecting this specific stage of artier bill processing 
13e subscriber, using an inexpensive personal computer 25 from which to extract billing information, the iravention 
and compatible software according to the invention, ensures that the information supplied on diskette will 
can display and analyze the telephone bill with grater exactly correspond to that on the paper bill. 
efficiency, accuracy and flexibility than possible using Extensive processing is required to put the inform. . 
the conventional paper bill . By appropriately selecting tiara received from a carrier into en optimal form for use 
the billing information obtained from the service pro- 30 on a personal compute. According to the invention, 
eider, the invention provides a telephone, credit card or this processing is divided into two stages . 
other bill on diskette which is exactly reconciled with The first stage reformats data received tram the car. 
the paper bill . tier, segregates the records pertaining to each sub 
One aspect of the invention includes an application scriber, analyzes billing data for ash subscriber w grn- 

wftwere package, capable of running on a small cam- 35 crate a variety of preprocessed summary reports and 
enter (such as an IBM Personal Computer or compati- graphs, sad organizes the data into a able format suit . 
ble computer), which under the direction of the user able for loading into the particular database system used 
can : to menage this data on the subscriber's personal com- 

1 . display the telephone bill (or selected subsets puts. Ice practice, since it is expected that the processor 
thereon in its ordinary (paper-like) format; a will receive a large number of records from carriers and 

2 . display the bill (or selected subsets thereof) coned the analysis performed on these records is extensive, 
in non-conventional order (e.g. call detail morels this fiat stage of protesting would be preferably per-
sorted by length of call) ; formed on s mainframe-clue computer, and is accord-

3 . display s variety of preprocessed summary reports ingly referred to hereafter as "mainframe processing.- 
and graphs useful in analyzing telecommunications 45 13e second stage of processing receives the informs-
costs ; and tiara processed by the first stage, compresses this infor-

4 . display non-preprocessed reports according to marina into a more space-efficient tamer, for ash sub 
user-formulated ad-hoc queries. scriber writes this information on a diskette compatible 

The information listed above may also be printed or with that subscriber's personal computer, and generates 
written w a disk file in the uses s computer for further 30 quality-control information useful in managing and 
processing by other software, such as a commercially tracking the production of diskette bills. These second. 
available database management program which runs on stage functions ten be performed on a network of PC. 
an IBM-compatible personal computer. Information class computer and is accordingly referred to hcrelLftff 
Gisy:ayed by the inventive customer software is exactly es "PC nroceuin_a." 
reconciled with that printed on the customer's paper bill 53 Once diskette bills are produced in the "PC Process. 
through means described below. ing" system, the restating diskettes are mailed to cus-
Another aspect of the invention involves the use of tamers who may use PC-compatible software accord . 

appropriate method craps and apparatus and control ing to the invention (the "user application") to display 
software for obtaining appropriate billing information end analyze their bill . When the user receives the din 
from carvers and physically rearranging this informs- 60 kenos, the information thereon must be decompressed 
tiara is such a manner that it is optimally pre-processed and loaded into a PC database using facilities provided 
end reformatted into s form appropriate for efficient by a user application program according to the mvrn-
and rapid use in subscribers' personal computers, and lion. This user application preferably uses commercially 
writing the information in this format on compatible available database software, such as '"RHASE", a popu-
diskenes containing for distribution to subscribers 6s lu database package available for 18M-PC-compatible 
These functions may be performed by a third pant computers, to manage the billing records received on 

processor engaged in she business of providing such diskette. Except for a small amount of historical intor-
servica to service providers and their subscribers, or by mebon used far certain graphs and summary reports, 
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the database can contain odd .ne ''bill'' at any time . FIG . IG is a flow c1~6_ . ~C the "erroneous customer 
When a new bill is received, the previous bill may be data rejection" section for the second processing pro-
archived to a non-database file (flat ale) on the user's gram used in the "Mainframe Processing" segment of 
dial for convenient retrieval . The new bill then replaces FIG . 1; 
the old bill in the user application database. 5 FIGS. 15-1 and I5-2 ue a flowchart of the "write PC 
When writing information into the database, the user transfer tape records" section for the second processing 

application employs commercially available software program used in the "Mainframe Processing" segment routines, such u RBASE-specific database interface of F7G.3; 
routines . When reading information from the database, gyp, 16 is a flow chart otthe "end-of-file processing" the user application either uses the commercially numb 10 won for the second processing program used in the 
able interface routines, or a set of proprietary tree tca- "Mainframe Processing" segment of FIG . I; versal routines (disclosed is the Microfiche Appendix) FIGS. which substantially improve retrieval efficiency when . 77-1 and 77 .2 eie a flow chart of a program 

reading sorted data from keyed cables. Thus, while the used N the "PC Processing" segment of FIG . 3 for 

user application stoles information in a database accord. lS reading a mainframe-produced tape; 

ing to the RBASE stooge mold, the RHASE program FIGS. I&1 and 'AB-2 are a flow a6sn of a program 
per x is cot required. However, a customer who hop- used in the "PC Processing" segment °f FIG . 3 for 
pens to own a copy of RHASE could use it w obtain toad°'8 billing data onto PGenmpatibk diskettes; 
information from the database in ways not provided by FIG . 19 is a flow than of a program caned in the "PC 

Processing" segment of FIG. 3 for creating a main-the user application. m 
frame-readable export tape; 

BRIEF DESCRIPTION OF THE DRAWINGS FIG . 20 is e flow chart of the "main-mrnu" section 
Then and ocher features of this invention will be best for s customer-service file maintenance program which 

understood by reference to the following deviled da can 6e used in the "PC Processing" network of FIG. 3 ; 
scripNOn of a preferred embodiment of the invention, 2s FIG . 21 is a flow chart of the ^add new carrier'' 
taken in conjunction with the accompanying drawings, section for a customer-service 6]e maintenance program 
in which: of FIG . 20; 
FIG . 1 is a block diagram showing an overview of the FIG . 22 is a flow chart of the "edit mating earrieY " 

data flow in o telephone billing system according to the section for the customer-service file maintenance pro-
present invention; 30 gram of FIGS. 20 cad Zl; 
FIGS . 2.1 and I-3 are a block diagram showing an FIG . 23 is a flow chart of the "add new customer" 

overview of the data flow in the "Mainframe Process- action for the customa,srsvice file meintenanee pro. 
ing' " segment of the system of FIG . 1 ; dam of FIGS. 2U-22; 
FIG . 3 is s blocs diagram showing an overview of the FIG . 24 is a flow chart of the "edit existing customer" 

data flow in the "PC processing" segment of the system 35 section for the castomer-urvia file maintenance prw 
of FIG . 1 ; gram of FIGS. 2t1-23; 
FIG . 4 is a blocs diagram showing an overview of the FIG . 25 is a flow chart at the "display errors" section 

data flow in the "User Application" segment of the !or the customer-service file maintenance program of 
system of FIG . 1 ; FIGS . 7A-23; 
FIG . S is a flow chart of the "main processing sec. ao FIG . 26 is a flow chart of the "display repom" sec, 

tion^ (or a fuss processing program designated tiot+ for the customer-service file maimeaance program 
7'PSHO10 which is used in the "Mainframe Processing" a( FIGS. 10'25; 
segment of FIG. 2; FIG . 27 is s flow chart of the "system maintenance' 
FIGS. 61 and 62 are a flow chart of the "inidilva" section !or [he customer-service file maintenance pro-don" action for we aforesaid fist processing program 43 gram of FIGS . 2O-16; 

used in the "Mainframe Processing" segment of FiG.2 ; FIGS . 28-I and 28-2 are a flow then of the "main 
FIGS . 7.1 and 7-2 are s flow chart of the "input tins menu" section for the aforesaid "User Application" editing" section for the ftrst processing program used in program of FIG. 4; 

the "Mainframe Processing" segment of FIG . 2; FIGS . 29.1 and 29-2 are is a flow chart oitLe "display FIG. B is s flow chart of the "call detail accumula- 30 
lion" section for the first processing program used m 

billing wquiry" section for the "User Application" pro. 

the "Mainframe Processing" segment of FIG . 2; gram of FIG. 4 ; FIGS. 30A "1, 30A-2, and 30H are flow 
FIG. 9 is a flow chart of the "station number break cha'la of the "display call detail" subsection of the "dis- 

procasing" section for the fuss processing program play billing inquiry' section far the "User Application-
used in the "Mainframe Processing" segment of FIG. 2; SS program of FIG . 4; 

FIG, 10 is a flow chart of the "customer break pro- FIGS . ?1A-1, . 3L4-2 and 3!-$ art flow charts of ?h, 

caring" section for the first processing program caved in "display cal! summary" subsection of the "display bill-
the "Mainframe Processing" segment of FIG . 2; u'8 in9uirY~ Mien for the "User Application" pro-

fiIG, 11 is s flow chart of the "end-of-file ptocesdng" gram of FIG. 4; 
section for the fist processing program used in the 6o FIG . 32 is a flow shut of the "graph data''sxtia¢ for 
"Melanoma Processing" segment of FIG . 2; the "User Application" program of FIG. 4; 
FIG . 12 is a flow chart of the "main processing" FIG. 331 and 333 are a flow chart of the "graph 

section for a second protesting program designated historical usage" subsection of the "graph data-, section 
TPSHOZO which is used in the "Mainframe Processing" for the "User Application" program of FIG . 4; 
segment of FIG . Z ; 63 FIG. 34-] and 34-2 are a flow then of the "graph 
FIG . 13 is a flow chart of the "initialization" section hourly call distribution" subsection of the "llimph data" 

for the aforesaid second processing program used in the section for the "User Application Program" ssegment of 
"Mainframe Processing" segment of FIG . 3 ; FIG. 4; 
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FIGS. 35-1 and 35.2 are a i1..w chart of the "system number of calls, lens and tool cost for calls made 
utilities" action for the "User Application" program of from rah originating station and authorization 
FIG . 4; 
FIGS. 361 and 362 are a flow than of the "load new graphs showing historical usage by month ; and 

data" subsection of the "system utilities' section for the S graph showing number of calls made by hour of the 
"User Application Program" segment of FIG . ". day. 

While these tables could be generated on the cub 
DETAILED DESCRIPTION OF THE ecriy&s personal computer by conventional methods 

PREFERRED EMBODIMENT using information present in calldetail records without 
Overall System Summary 10 the mainframe preprocessing contemplated by this in-

vention, this would require a time-consuming fivn4to-
The mainframe processing aspect of the invention back scan of the entire contents of the database. By 

involves four major activities: a first son, an editing and preprocessing these tables on a compute with gofer 
table accumulation program, a second sort, end transfer processing and storage resources. the present invention 
tape production program . The billing information may IS optimally metes the most commonly-weeded reports 
be received from one or more telecommunications car- end graphs immediately available upon the user's re-
riers via magnetic tape, disk, or data communications yet, at the relatively modest expense of additional 
lines (referred to hereafter for simplicity as "billing mainframe processing cud additional PC database stor-
tape" or simply "tape"). The information is received in age requirements. 
formats roughly corresponding (o the local record 7A In order m paw the preprocessed report information 
layouts according to which that information u stored in long to we wart personal computer vu the diskette 
each carrier's data processing facilities . Because this bill, the editing and table accumulation program gmer-
inforaution will be obtained from the carrier as uncwc- atrs new information rtcadt in addition to those from 
turcd (flat-file) dumps of their accounting databases, the input stream which are merely edited and reformat. 
records for a particular customer may appear in several 25 kd . '1'6e ultimate target of the carrier-supplied billing 
files end consequently may be widely distributed along information is a database looted on the oar's personal 
the tape . Therefore, in the fast son, the system first computer, which database is organized, at the local 
sorts ail billing data received on the carrier tape by level, into a number of tables . To permit subsequent 
customer identification code end originating station processing steps to identify the information contained in 
number to group all records for a specific customer 30 records, each record which is outputted by the editing and table accumulation program has a record-type iden-
The editing and table accumulation program per- tifier, specifying the particular database table to which 

forms the belle of the mainframe processing work. This the word belongs. 

program handles the entire set of records received on Two additional activities are performed during we 

the carrier tape in one pass, processing one record at a 35 mainframe processing went to prepare the data for 

time . Since then records have barn previously sorted transfer to a "PC Processing" network. After the edit. 

by customer identification code and originating station °'8 °°d table accumulation program has completed, a 

number, each record is edit-checked to ensure that the second sorting step sorts the output file by customer 

appropriate type of date is contained in each field . Since identification code end record-type identifier W place 

the invention contemplates receiving billing informs- IO the records m an optimal order (or creating diskette bills 

Lion from multiple carriers, a generic internal record ~°d fm loading the information on the diskette into the 

format is defined, to which each billing record received 
database on the oar's personal computer . At this point, 

from various telecommunications tamers is converted 
a (~e exists on the "mainframe" computes in which, for 
each customer whose 

according to a carrier-specific algorithm . For most 
billing information appeared on 

in the input stream (and particularly till-devil 
45 

d°°~ 

y'the carries billing tape, X11 records are grouped oonsecu-
records 

the editing end table accumulation program °°~y' ~ among ~° words for a particular customer, records), all 
generates a corresponding output record in the generic 

records of a specific type are grouped consecutively . 

format . In addition, this program accumulates data to '~' transfer tape production program adds control re. format . 
for each customer a variety of precalcdated ~~ expected by the "PC Processing" software et the 50 

~u included on the ~~B 
and end of this file, end surrounding the data 

~Y reports end graphs which are for each carrier, customer, end table within the file. The 
diskette bill and an thin available !or display on the output of the transfer tape production program is then 
user's personal computer with minimal additional per- written to a tape which will be transported to the "PC 
venal computer processing. Thane include the follow- Processing" network 
mod' 55 in order for inc caiiuwc, iu "play end further em-
number of calls, length, end foul call cost for each lyu this edited and preprocessed information using the 
accounting or project code; customer's personal computer, it must be placed on 

number of calls, length, and total cost for day, eve- PC-compatible diskettes. According to the invention, 
ring and night calls for each carrier; the production of such diskettes is optimally performed 

number of calls, length, noel total coat of calls of each by using a network of PC-class computer . The diskette 
call type; production segment is therefore referred to as "PC 

number of calls, length, and total cost for day, eve- processing ." 
ning, and night calls to each laminating area code; The "PC Processing" network reads the tape con-

number of calls, length, and total cost for calls of each wining mainframe-processed billing records, and for 
product type (i .e. carrier's marketing plan) ; 63 each customer represented thereon produces one or 

number of calls, length, and total cost for day, eve- more diskettes compatible with the customer's persona! 
ring, and night cells from each site or location computer end containing that customer's telephone bill 
identifier; information . The network is preferably implemented 
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using commercially available`~__ .vt Token-Ring hard- to the service, entries art's.-.de in the masccr database. 
ware and Nwelle network software. A Tape Controller An export taps production program extrActs certain 
PC ('i'CPC) with a disk drive and a 9-track tape drive is customer information from this database (particularly 
used to read we tapes produced by the mainframes Two the customer's carrier-assigned identificadEm number 
File Server PC's (F'SPCS) with large disk drives trmpo" s and a separate customer ID assigned by the "proces-
rarily store billing information read knm mainframe sor") to produce an expose tape which may be sent to 
tapes unti diskette bills have been successfully pre- the mainframe computer to update customer databases 
pared . Also stored on the FSPCs is a master database which may be stored thereon . 
used to tract tapes and diskette bills which have been 
prepared by the system . Several Loader Controller PCs to Detailed System Description 
(LCPC's), each controlling an automated diskette FIG . 1 is a data flow overview of a system 9n aeeor-
loeder, mange production M diskette bills. The auto- dance with this invention for distributing PC-competi-
mated diskette loader includes s diskette drive con, We diskette telephone bills m large-volume ulecammu-
nected to the LCPC and a mechanical arrangement nications customers . In brief, telephone eommnnica-
convolled by the 1,CPC which can insert and remove 13 lions customer 34 wishing to mane diskette telephone 
diskettes without operator assistance . Mils subscribe for this service with their telephone car. 
The "PC Processing" network operates under the rier 10. Participating carriers 10 provide Appropriately 

control of several programs which menage the yroduc- selected billing information 12 for such all participating 
tion of diskette bins. A transfer tape transcription pro- subscribers w a "proceswP' company 13 winch, ac. 
gram reads information from the mainframe-produced 20 carding to one Aspect of the invention, segregates the 
transfer tape. For each tape read, an entry identifying billing data by subscriber, performs a mainframe com-
the tape is placed in the roaster database . For each cue puter preprocessing step 14 to produce a variety of 
tourer found on the tape, the transfer tape transcription in-depth billing analyses is chi form of graphs and sum-
program looks up the customeAS record in the master muy repents 16, and reorganizes both raw end analyzed 
database to determine which size and capacity diskette 35 billing data info an optimal format 18 for storage, ma-
that customer requires . The transfer tapes transcription niyuladon, and display an commonly available personal 
program then determines which of the automated die computers (referred to herein u "PC's"). The processor 
4atte loaders is capable of producing that diskette, sad 13 then performs s PC processing step ?A which writes 
identifies the least busy loader. The transfer tape uaa- this information onto one or more diskettes 22 which 
seription program obtains the next available disk con- 30 are compatible with the subscriber's personal compotes, 
lrol number (DCN) (a tracking number uniquely and and distributes these diskettes to the subscribers 24. 
serially assigned to each set of diskettes produced by the Then the subscriber, using an inexpensive personal 
system) from the matter database . The transfer tape computer 23 and PC-compatible software according [o 
transcription program then copies alt the data for the another aspect of the invention, can display end analyze 
current customer frogs the cape onto a file server subdi" 35 a telephone bill with greater efficiency and flexibility 
rectory assigned to the identified loader. 73~e transfer then possible using the conventional paper bill . By ap. 
cape transcription program makes a number of house. propriatdy selecting the billing information 12 which is 
keeping entries in various database tables end begins obtained from the subscriber's carrier, however, the 
processing the next customer's data from the mainframe invention provides a telephone bill an diskette which is 
tape . 40 exactly reconciled with a standard paper bill supplied 
On each loader controller PC, an automated loads 6y the tamer, 

control program manages the actual production of d'ss The PC aspect of the invention includes an spplica-
kene bills. The automated loader control program con- lion software package, capable of running on as !HM-
tinually examines the file server eubdirtctory assigned PC-compatible computer 25 and capable (under the 
to the automated diskette loader it controls. When the Ss direction of the end nets) of: 1) displaying the telephone 
automated loader control program finds a file in this bill m any portions of the telephone bill in its ordinary 
subdirxtory, it copies the file onto a disk in the loader or paper hill format ; 2) displaying the bill or selected 
controller PC, applying a data compression algorithm . portions of the bill weed in a aon,conventionai order 
papa compression reduces the number of diskettes (for example, call detail records totted by length of 
which mast be produced for customers with large num- 30 call); 3) displaying a variety of pre-processed summary 
bets of call-derail records. In addition, compression reports and graphs useful in analyzing the subscribers 
enhances security, since without faculties provided by telecommunications casts ; and 4) displaying son-pre . 
the user application on the customer's personal nom- processed reports according to usezformu(ated ad-hoc 
purer, the information would be difficult to diode . 71e query requests. 
automated load" control program then copies the mm- 53 But extensive processing is required to pat the infor-
pressed date onto me or mare diskettes, instructing the oration 12 received from the tamer unto an optima! 
automated loader to inxrt end remove diskettes as re- form for use in a Personal composer 33, and it is this 
quired . When the automated loader control program processing which is carried out on the manfiame class 
finishes preparing diskettes for a particular customer, is competes 14 . The. naps of obtaining and ceatreaging 
automatically examines its assigned file saver cubdirx- 50 appropriate billing information obtained from the car. 
tory to determine s files for additional customers are rier 10 are outlined in FIGS. Y1 sad Z "2, which is a 
available, block diagram showing an overview of the data how in 

'(he matter database on the "PC processing" network the "mainframe processing" segment 14 of FIG. 1 . 
maintains an inventory of tapes received, diskettes pro- 
duced, and other customer-scrvia related information . 65 Mainframe Processing 

A package of inquiry and update programs is available FIGS. 2-I and 2-2 illustrates a hatch program in 
:o customer service agents enabling them co maintain which billing information from one or more telecom-
and query this database. When new customers subscribe muaications carriers 10 is received via magnetic media 
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or telephone communications channels in formats megabyte hard disk drive 81. Upon reading the tape 
roughly corresponding to the logical record layouts information the PC 80 drives printer 82 to prepare en 
according to which the information is presently stored identification label for each individual customer dis-
in each carrier's data processing facilities . Appropriate tme. The PC MI also drives a second printer 94 which 
dam is elected from the carrier's accounting databases S prepam mailing labels for the individual custamas 
and written to tape 46 in an unstructured, flat-fill for- diskettes . 
mat . The invention contemplates that the records for PC 80 stores the data received from the reader 78 on 
any given communications customer will most likely a local area network 93 which includes one or more 
appear in several riles in a non-serial (union and cone- FSPCs (file server PCs), such u a file server #1, desig-
qurntly will be widely distributed along the length of 10 nested 94, end s file server #2. designated 86. This local 
the ape. Accordingly, a program TPSHO]0 is responsi- area network may employ any standard local area net-
ble for retrieving the information from the tape and work architecture appropriate for micro-class comput-
perfocming en extensive end complex mainframe pro- m such u a ring, token ring, or other distributive area 
ceasing procedure in order to reduce the information to network system . It is also contemplated that this local 
a form which is suRcirntly compact and compatible to IS am network will be driven by software commonly 
be subsequently manipulated on a personal computes . available for local arm networks, such as slut produced 
The operation o! FIGS. b1 end b3 first performs a by such companies u Nwelle and 3-Com . 

sort 48 on the entire input darn from tape " to produce For non customer, billing records received from the 
m intermediate file SO containing the original infolma, PC 80 by the local area network are temporarily stored 
lion rearranged in customer number and station number 20 in a file on either file carver MI or file server #2, do-
order. In step 52 e numbs identifying the telecovununi- pending upon a determination by PC 80 u u which 
rations cattier for which we bills at to be produced it server has fewer files waiting to be processed in its 
read. k is contemplated that this information will be queue. Attached w file server iY1 is a Personal computer 
retrieved from either an operator's console; an 90. labelled 88, end a counterpart is attached W file server 
column card, or any other suitable input device. The 25 ill designated 90, which are both available for on-line 
THSB010 program shown in step 54 edits end reformats handling of customer cervix inquiries and editing 
the data into a format that the target PC 23 can process. ' transactions as necessary. 
The processing in step 54 contemplates that bon mes- F~h file server 84 end !6 transmits through the local 
sages end other operator response or intervention can ues network individual customer information to be 
eke place during processing as indicated by step 56 . All 30 plead upon respective individual customer diskettes by 
edit error information and balance control information one or more LCPC's (Insider control PC's) which may 
is compiled in a report 16A, which is a portion of the be micro-class personal computers 92, 94, end % loving 
report output 16 of FIG . respective 20-megabyte feed disk drives 93,.95 and 97 . 
As a result of processing stop 54, records in a format Attached to each of these microcomputers are rapec-

designated "Pfdata." customs numbers with invalid 33 rive 53" end 3/" floppy diskette loaders 98, 106 and 102 
data, anti balance control information all move to re- which transfer the individual customer information 
spective temporary storage ors an respective data store onto individual customer diskettes of the required size. 
age disks 1, 2, end 3, as shown by steps 60, 68 and 70. In This data is preferably stored on the floppy disks in a 
addition w reformatting the original billing records, compressed format . 
Program TPSH010 accumulates summary reports and 40 FIG. 1 is a block diagram overview of the data slow 
graphs for each customer end incorporates this tiara as in the "uses application" segment K of FIG. 1 . The 
additional records in rile 60 . Each record outputted by sloppy diskettes 22 (see also FIG. 1) are those which 
program TPSH010 includes a numeric record type Idm- were produced on the loaders 98, 106 and 102 of FIG . 
tifier. SORT 2 (step 62) reorganizes the records in inter- 3 . Each set of diskettes u constitutes m individual 
mediate file 60 by customer number and record type, 43 customer's telephone bill as supplied by the processor 
placing the results into temporary file 64 . Fm each 13 of FIG. 1, arranged in a particular insurer that facili-
customer, ell records of a particular type site now rata rapid manipulation by the customer's persona] 
grouped together. computer running a user application program 105 ac- 
The data in temporary files 64, 68 and 70 is used by a cording w this invention, which has ban previously 

second mainframe program known as TPSB020 u indi- 10 supplied to the customer by the processor 13 or carrier 
rated by step 66. The latter is designed to convert the 10 of FIG. l . 
data into a PC-compatible date stream which is then The user application program 105 includes a user 
stared on a 9-track tape medium in step 72 . During the application database file 108 . This file is maintained on a 
processing indicated in step 66 abort messages may be rued disk in rue user's personal computes and stores the 
received as shown by step 74 . On completion of the ss information for a single telephone bill (i.e . s tingle 
processing by program TBSH020 and writing of the month's billing for a single customer) for rapid and 
final data to the 9-tract tape, ill edit error information flexible information retrieval . The database file has a 
and balance control information is compiled u reports structure compatible with a selected commercially 
16B, which corresponds to a portion of the reports available data base management system program, pref-
indicated at 16 in FIG . 1 . 60 enbly a program widely sold under the name 

Attention is directed next to FIG . 3 which is a blest "RHASE." In step 106, information from a new diskette 
diagram overview of the dam flow in the "PC process bill 22 (which was compressed u described in the sec . 
ing" ugment 20 of FIG . 1 . The PC processing system Lion discussing FIG . 3) is restored to uncompressed 
has a cape reader 78 which reads the 9-tract tape that form and loaded into the database file 108. Since the 
was prepared in step 72 of FIGS. b1 end 3-2 . The out- 63 database file 108 may contain only a single month's bill 
put of the tape reader 78 u fed to a TCPC (Cape Con- (except for s swill amount of historical trend informs . 
voller PC) 80, which could be an IBM PC A7' data bon), each time a new diskette bill 22 is received, any 
machine, PS/2, or equivalent product having a 20. previous bill in the database must first be removed . 7Le 
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user application program 30 .I store such previous whether processing of ̀  .,customer has been com-
bills removed from the database file 108 in non-database pleted and processing of a new customer started . It does 
(i.e. "flat") archive film 110, which may be reloaded this by determining whether the current customer ID 
into the data base file 108 from time to time for further number is or is not equal to the one processed by the 
analysis. S previous processing cycle . If they are not equal, then a 

7'he user application program then performs a step new customer is being processed and the program 
112 which elects the appropriate data necessary to jumps et junction p4 to a customer break processing 
prepare reports of different types and extract specific routine which continues at PIG. 10, described below. 
information from we available data base . The resulting Subsequently, the main loop of FIG. S is reentered at 
reports my then be printed out as standard reports or ad 10 Program junction AS . 
hoc inquiries 114, preprocessed reports 1211, graphic If the customer ID's are equal, however, then there is 
reports 126 or a payment coupon for transmission along no customer break and the program proceeds in nap 
with payment of the bill to the telecommunications 154 to ten whether there has been a change m the cur-
carrier 10 . The first three reports can also be written to not customer's station ID number . If there his bcm a 
storage files 116,122 end 128, or displayed on the video 1 5 change, the program jumps at PS to the station number 
careen of the customer's personal computer 35 u indi- break processing routine discussed below in connection 
rated at 118, 124 and 130 respectively. with FIG. 9, and the main loop o! FIG . 3 is reentered at 

TpSBOIO junction AS. 
If 

We now turn our attention to FIG. S, which is s flow 20 ~e nation number continua co be the same as on 
the 

showing details of the main loop of the TPSH010 ° ~°~ Processing cycle, however, then the program 

program 54 used in the mainframe processing segment 
Jumps et branch point P7 to m input data editing rou-

ot FIGS. 2.1 and b2, and FIGS . 61 and 62 which is 
tine discussed below in correction with FIGS. 7.1 end 

the initialization routine carried out before entering the ~-2' The main loop of FIG . 5 is then reentered at point 

main loop illustrated m FIG. S. ZS A7, where program step 162 determines whether there 

Apart from branching to program junction P1 which are any errors . If there are, the program immediately 

jumps to other program routines discussed below, the 
goes to step 174, to read the next record from tempo-jumps 

routine of FIGS . &1 and 62 begins with 
rary file SO (FIG . 2), and axle through a program jump 

step 178 where the program reads e carrier control data PS ~o the error detection routine described above in 

card 180 (or otter information input device) identifying 30 connection with FIGS . b1 and 62. 

the telephone communications tamer whoa individual If eve are no editing ertnrs, the program jumps to 
customer records are currently bring processed . Pro- branch point P6 leading to the call detail accumulation 

gram step 182 then determines whether the carrier ides- routine of FIG . 8, discussed blow, and the main loop of 
tification number is a valid tamer number . If the en- FIG. 5 is reentered at program point A6 leading to step 
ewer is negative, then in step 184 we program advises 35 170 which writes a call detail record (also referred to u 
the operator of a program abort condition . Then the "record type 4") to a file 60 on data storage disk 1 
operator will be required to perform same manual pro- (FIGS . 2 .1 and b2). The program also then goes on to 
teas (step 186) before the program aborts as indicated perform step 174 and jump to program point P8 rat 
by step 188. If a valid carrier identification number is described abova 

detected by the system at step 182, however, then in a0 We turn next to FIGS . 7.1 end 7.2 for a detailed 
step 190 the customer information is read from en input discussion of the "input data editing" section of "main 
file 191, which corresponds to the data file 50 of FIG. 2 . frame processing" seginrnt TPSH010 of FIGS . 2 .1 end 
The next step is 193, which detects an abnormal abort 2-Z . The overall purpose of this step or process is to 

condition, i.e. no data at all in the file . Itstep 194 deserts determine if an error condition exists u to my of sev-
an end-of-file condition, then in step 196 the operator is 45 era, factors reviewed in the customer's telephone infor-
nodfied of en abort condition, thus requiring s manual motion, and to produce the necessary operator reports 
response 198 by the operator, after which the program and files as to any error conditions detected . 
is aborted at step 20f1 . Sorting with program jump P7 from FIG . S de-
If= abnormal end-of-file condition u not deserted et scribed above, the first amp 206 of this data edit process 

step 194, however, then a second end-of-file (EOM test SO is a determination by the program of whether the cuv 
194 is performed to detest a normal end-of-file condi- Comer identification number for we currently processed 
floe, i .e ., one which occur at the conclusion of normal customer consists of only numeric values and of 
processing . The reason why test 194 only detects rbnor- whether these values we greater than 0. If this detttmi-
md end-file-conditions is because its input come from moon is negative, then step ?0B will notify the system 
step 190 at the beginning of an input record read . Test SS operator that the program is aborting end that the pro-
195, in contrast, has a second input coming from pro dam will tie held frozen until the required operator 
gram jump PO in FIG . 5, which occur reputedly for response 210 is received . Then the program will abort 
each individual record . The affirmative output of step as indicated by step 112. . 
144, therefore, goes to jump point P3 lending to the Should the test of slap 206 be affirmative, however, 
end-of-file processing routine described blow in con- 60 then the customer identification information is passed 
nection with FIG. 11 . Conversely, the negative output on to step 211 to determine if the telephone station 
of tit 194 goes to step ]A2 which will initialize the number of the telephone call currently being processed 
working storage space and cat up the control fields (or u numeric and has a greater value than 0. If not, then 
customer processing end proceed to program branch program step 216 will set an error switch . Then at step 
point A4 which enters the main loop of FIG. 5 . 65 218 a determination is made whether the telephone call 
At this point step 148 of we main program loop data- duration information for the currently processed tale 

mines whether the program is continuing with the same phone calf is numeric and is greater than 0. If that condi-
customer u on the previous processing cycle, or tion is not we, then an error switch is set in step 220. 
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In step 222 the program determines whether the NPA summary record (alto designated record type 'n 

charge amount for the currently processed telephone which contains the same information broken down geo-
call is numeric and greater then 0. Should that be false graphically, e.g., by aces code. The next step 1b4 pre-
then an error switch is set by step 224. Should the pares and writes to disk 1 (step 60 of FIG . 2) a "code-
charge amount be numeric and greater than 0 the cur- S oum Iec" ' or code summary record (also designated 
randy processed call information is then passed on to record type 6) which contains the same information 
step 226 which determines if an error switch has been broken down by call type code, i .e ., evening, off-your 
activated by any of the abovedescribed steps 216, 3]0 or daytime full rate calls . 
or 224 . If so, the program invokes step 228 to create an The next step 268 prepares and writes a report 16A 
error report Which may be written directly to disk 3 u 10 (xe also FIGS. bl end 3.2), containing customer detail 
described above (step 68 of FIG . 2). The error report balancing information. Next in step 274 the carries to-
crested by step 128 also is written by step ?32 to another Ws are accumulated, broken down by calls, duration, 
file on disk 1 which corresponds to step 60 of FIG . 2 . In end charges . Thereafter in step 274 the program resets 
any case, the program then reads we currently pro- the customer accumulation fields and customer break 
cesud telephone call information on to program junc- 13 fields, after which the program jumps via junction A4 
bon A7 which meter it into the main loop data flow of back to the main program loop of FIG . S . 
FIG . S . We noes refer w FIG . il which in a flow chin of the 
For more information regarding the call detail infor- "end of the file processing" section for protesting pro . 

maGon accumulation process of the "main frame pro- gram TPSBOIO used in the "mainframe processing" 
casing" program of FIG. 2, we now tam to the now 70 segment of FIGS. bl and b2 This routine starts with 
chart of FIG. 8. This routine is entered at program jump program jump P3 from the "cad of file" tat 194 of the 
point P6 coming from the main program loop of FIG . S initialization manna of FIGS. b1 red 63 . It then pro-
described above . ?he fiat step 238 accumulates the seeds with nap 264 m which the program prepares and 
ford number of calls, their duration, and their charges writes the information for s carrier control record (also 
according w n standard geographic breakdown known u known u record type 1) m dials 1 of FIGS . bI and 2-S, 
u "NPA . "" The nut nap 240 does the same accumula- s procedure which corresponds to program step 60 of 
lion, broken down by cell types, i .e ., evening, off-hour FIGS . 2.1 and 1.2. Next step 288 prepares gad wines a 
or daytime full rate calls . The next step 242 don the balance control record to disk 2 of FIG . 2, a procedure 
same accumulation, broken down by customer station which corresponds to program cup 68 of FIG. Z . Nut 
number. The information accumulated by steps 138,1A0 30 step 292 writes a balancing report to file 16A of FIG . i, 
and 242 is then returned for processing via program which corresponds to t portion of report 16 in FIG . I. 
jump A6 for reentry into the data flow of the main Thereafter the entire job is terminated . 
program loop of FIG . S . 
For a more detailed understanding of the station num- 

ber break routine we now turn to FIG . 9, which it a 33 For details of the TPSB020 program portion of the 
flow chart of the station number break processing sec- main processing procedure illustrated in FIGS . bl and 
lion of the "mainframe processing" segment 'IPS&110 y2, we turn fort to the flow then of FIG . u which 
of FIGS. 2-1 end 2-2 . This routine is entered via pro- represents the main program loop, and the flow than of 
grso ;ump point PS coming from the main loop of FIG. FIG. 13 which represents an iaitia]i7tation routine. The 
5 . In the first step 246 a "Statsum rec" or station sum- b �initialization" procedure of FIG . 13 begins with step 
vary record (ales designated s record type 5) is created 320 which represents the reading of m information 
and written to output disk 1, corresponding to step 60 of stream 321 consisting of information coming from files 
FIGS . bi and b1) . This is a summary of foul telephone 64, 68 end 70 end information coming from file 60 after 
usage in toms of the number of talk, call duration end it has been sorted by step 62 in the mainframe process-
charges, broken down by geographical area and call 45 ing program of FIGS . b1 end 2.2. This information is 
type, for a given customer calling station . This record is then written to a temporary online storage file 322 . 1D 
written to file 60 of FIGS. 2-1 and 2-2. The next step 750 step 324 this information stream is toted to determine s 
accumulates station sum records for ell customer sta. an end-of-file condition is present . If it is present in step 
tiooi, broken down by cell duration and chugs, for the 326 the program immediately scuds an abort signal 
current customer . Then in step 253 the program resets SO which requires an operator response 328 to abort the 
the station accumulation fields and break fields w rhea system at step 330 . 
initial values before going on the next station for the V no end-of-file condition exists, the information 
current customer. stream is sent on to step 332 m tat for the presence of 
Ws now came to FIG . 10 which is a flow chart of the type one record, a tames control record . It a cagier 

customer break processing section of program 55 control record is not present the program at step 334 
TPSHOIO used in the "mainframe processing" segment ceases execution and requires an operator response 336 
of FIGS. 2 .1 and b2 . This routine is catered by way d which causes the system to abort at step 338. If the 
program jump P4 from the main loop of FIG. S . The carrier control record u present, then the next step 340 
program's fiat step 258 prepares and writes a "eanum is to set up working storage end control fields, esker 
rec" or carrier sum record (also designated record type 60 which the program returns via program jump p12 to 
3) which coven the acme information a the "cutsum the main processing loop of FIG . 1l, where it enters at 
rec'" of FIG. 9 but contains the total figures for e11 program point P12 . 
telephone calls and their duration and charges for all In the main loop of FIG. 1Z the system fast seeks to 
customer stations for a given customer and a given determine at step 300 whether m end~of-file condition 
telephone curler . This information is then sent for on- 65 exists. I( so, then there is a program jump p13 to pro-
line storage to a rite on disk 1, corresponding to step 60 gram point P13 in the end-of-file processing routine of 
in FIGS. 2-1 and 2-2 . Similarly, step 262 prepares end FIG. 16, described below. If an end-of-file condition is 
writes to disk 1 (step 60 of FIG . 2) a "NPAsum rec" or not encountered, then the input data dream 321 (see 
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FIG . 2) is read in step 300l( . .. written to an online In the event of a aegaQ . . answer to test 380, or after 
storage file in step 31D to be used by other portions of the conclusion of step 388, step 390 then reams the re-
the processing system . Step 308 is also executed when cord type of the current record . Steps 392, 10p, 406, 
the main loop of FIG . 12 is entered at program point 412 . C18, 4]A and 430 in turn then determine ;[ the cur -
P14 coming from jump A14 of the "write PC transmit 3 rent morel typo is !, 2, 3,1, 5. 6, of 7 respecavUy . If it 
tape" routine of FIGS . 15.1 and 1i2, discussed below is a record of type 1, then step 394 writes a "terrier 
After step 3A8 the program exits at point A15 and jumps control" record to be placed on the nine-track main 
to entry point P1S of FIG . 74, to which we turn nut. Game tape 72 which was discussed in connection with 
FIG. 1/ is n flow chart of the "check customer error" FIGS. 2.1 and L2 . Similarly, If it is a record of type 2, 

. routine of for the processing program TPSB020 used in 10 3.4.3, 6, or 7, then steps 402,108,414,420 426 and 432 
the "mainframe processing" section of FIGS. b1 and respectively wtita"N3tOIOV CAOLMl, eatfsum,ealldet, 
2.2 . Entry into the routine of FIG. 14 u at program statsum, codesum^ and "'NpAsum' records respec-
point PIS . The first program step 304 is used to test for Lively W the nine-track mainframe tape 72. In each case, 
an end-of-file condition . If such a condition is present after the tape 72 is written to, The program routine in 
the system must next determine at step 346 whether the 15 slap 398 accumulates the balancing totals and then exits 
customs number was contained on the customer error via program jump A14 to entry point P12 of toe main 
Tile 60 (see FIGS . L1, 2-2.7 .1 and 7-2) . If the answer is loop, FIG. 12 . 
yes, then in step 348 that. fact u printed in an edit error FIG. 16 is a flow than of the -end of file Processing" 
report 16H (see FIGS. b1 and 3~2) which represents a section for the TPSHO?A program used in the "main-
portion of report 16 in FIG. 1 . !( the answer to tat 316 20 frame processing" segment of FIGS. 2-l end 2.2 . This 
is negative, or after the entry a error report 16B is routine is entered at program point P13 coming from 
made, this routine exits at point A17, end reenters the jump point A13 of the main loop, FIG . 11 . At step "36 
main loop of FIG . 12 at entry point P12. the program reads the balance information record 438 

If the end-of-file test et step 339 is negative, the pen previously stored online in file 70 of FIGS . 2-1 and 2-S . 
gram must then determine at step 352 whether there is 25 The program next determines in step 440 whether an 
an error, but the error does not affect the customer m end-of-file condition exists . If so, the program in step 
number (i~~~, the current customer number equals the r42 will notify the operator ors program abort and halt 
correct customer cumber) . If so, then the program et execution until there is an operator response 444, after 
step 354 accumulated the duration and charges and the which the abort step 146 takes plan. If the end-of-file 
number of the customei s calls by reading the input file 30 test is negative, then a determination must be made 
data stream 321 (step 350, writes that information to a whether the accumulated touts are equal to the balance 
temporary file 358, and exits at A16 to the program record totals . If not, then in step 450 the program per. 
routine of FIGS . 1St and IS-1 . forms an abort sequence 430, 451, 434 similar to the 

If at step 352 there is an error and the current cus- previously described sequence 142, 444, 446. 
Comer number is not equal to the correct customer num . 35 It the test at step 448 is affirmative, however, then the 
bar, then the system must determine at step 364 whether program's nut step 456 is to add the PC end data char-
the error customer number is greater then the correct attars onto the data stream records and write it onto the 
customer number. It that coition is found, then the nine-track tape 72 of FIGS . b1 and Z7, after which the 
system must determine at step 366 whether the cus- program terminates 
tamer was on the error file . IT the customer apprus on e0 
the error file then the information is patted on to be PC Processing 
reported an error report 16B mentioned above . Thero- We now rum to the programs used in the "PC Pro-
after, or if the result of test 366 is negating the program casing" segment of FIG. 3 for the reading of a main-
eutsfrom this routine et A12 to reenter the main loop at frame-produced tape . FIG . 17 is a flow chart of the PC 
P32 in FIG. 12 . 45 processing system's first program, designated 

If at step 364 there is an error and the current cus- "SBPROCOI-read mainframe produced tape." This 
romer number is not greater flan the correct customer program begins at step 460 where it rends we output 
number, then the system must determine at step 372 data tape 72 which was created in FIGS . 2-1 and 1.1, 
whether the error customer number is less than the and which contains the processed tamer telephone bill 
correct customer number . 1f that condition is found, 30 data . The program's vest atop 462 is to obtain the cur-
then at step 374 the error information from file 68 rent tape number and log it b a tape coned tables (At 
(FIGS . 24 and 2.3) is read and written to a temporary the same time, the tape creation date and time, the num-
file 376, after which the routine exits n A12, reentering bar of records on the tape, the number of customers on 
the main loop of FIG . u at P12. If the test performed in the tape end the carrier [D sire logged [o the tape con . 
step 3': s nee !3vq however, the routine exits at A16 SS trot table et X62.) 
to enter the routine of FIGS . 1S7 anti 15-2 at P36. Next, N step 464 the system reds the "sun cus-
FIGS. !S-1 and 35.2 is a flow chart of the "write PC Comer" record which in itself is not the data but delimits 

transmit tape" action for the TPSB020 processing pro- the data belonging to a particular customer's billing 
gram used in the "mainframe processing" segment of information . The system ihm goes on to determine if an 
FIGS . 2-1 and S-2 . It starts out et step 380 where the 60 end of ape condition exists in step 466. If such a condi-
progrem determines whether the current record type Lion does not exist then in step 468 the program searches 
being processed is the same record type as was previ- for the customer number in a customer table (ClustTab) . 
ously cycled . If that condition is false then step 382 The program then in step 470 determines the disk type 
determine whether a "start" record exists . If so, then (5}" or 31') requited for the particular customer by 
the program will write a PC "end" control record to 65 looking at the information in the aforesaid C.Lst'rab 
the fide in step 384. In either caw, it will next determine tables. The program then in step "72 checks the Loadr 
the corresponding record type in step 386 end in the Tab (loader table) to obtain a proper loader number for 
next step 398 write a "start" PC control record . the required size of target diskette, thus choosing be- 
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tween 51" loaders 98 and 106 on the one hand and 3+" 
loader 101 on the other hand, 7'he program then in step 
"74 goes on to determine which loader (t there is a 
choice of two or more) has the smallest number of data 
files in its queuq and selects that one u e mesas of 5 
maintaining an even processing flow to the loaders. 
The program in step 476 then reads a system parama 

tees (SysPuam) table to determine the next 51e control 
number (FCN), titer which it updates the SysParam 
table . Afterward the program M step 478 copies the 10 
customer data to the disk file. In step 490 the program 
then adds a record to update a file control table; and in 
step 182 it produces a summary report of the transac-
tions just described . If required, at step 484 it produces 
an error report The program then loops bade and reen" 13 
tars the program sequence at the start customer reading 
sup 16 " , and recycles . 

At step 466, if the determination is that them does 
exist an end-of-cape condition, then the program pro-
seeds in step 488 to update the tape control tables 20 
(I'apCnTeb) and in step 490 to produce a summary 
report . If required, in step 02 it produces an error 
report . At this point. the routine described in FIG . 17 
aids . 
W e now turn to FIGS . 1&1 and 18 .2 which is a flow 25 

chart of the program referred to u SBPROC02, the 
loader control program used in the "PC processing" 
segment of FIG . 3 . This loader control program beans 
its processing in step 494 by reading a configuration rile 
into its memory. This enables the system to determine 30 
what is online and whet tie the requirements of the 
individual customer diskettes are. The program in step 
4% then checks the appropriate subdirectory on the 
bard disk where the customer data file would be la 
tired, end performs a tat 498 W determine if them is 33 
such a data file. 

If the determination m step 498 is that the required 
data file does not exist, then the program loops infinitely 
back to steps t% and 498 until it fords that such a file 
exists to be processed . By the use of this infinite loot', 40 
the system can continually poll or sheet to see if a 51e 
to be processed has been entered into the appropriate 
subdirxtory. 

If step 498 determines that such a file tins exist, than 
we program in step 504 seeks out the oldest file in the 45 
appropriate directory, and in step 506 it reads and com-
prntes that file end writs it to the local hard disk drive 
"C:' . In step SOB it then gets the next available elide 
control number from the system parameters able (Sys-
Puam) w that it has the information necessary to for- 30 
mat the target diskette in the appropriate manner . At 
the same time this operation updates the system parame-
ter table by incrementing the dials control cumber by 
ma 
The nut program step 5]0 obtains a copy of the 3! 

processing file seated in step $06 above and copies that 
processing file to we disk loader in order to errata tine 
kraal diskette data file. The program then at step 512 
prints the disk labels and mailing labels. The next step 
514 in the operation obtains from the system parameter 60 
(SysPeram) tables the next available invoice control 
number end advises the system parameter able to intro-
mrnt the value by one . 

7'6e program then at step 516 crests the appropriate 
invoice record and prim a paper invoice at step 518 65 
from which the customer can pay the telephone bill . 
Thereafter the program gees a drat control number 
(DCN) record (step S20), updates the fields of that re- 

We now turn to a program for updating the end-user 
program u changes in service conditions may require. 
This program is operated on the computer 88 or 90 of 
the network of FIG. 3 by the processor company when-
ever the needs of the telephone company or its subscdb 
ers require. 
FIG. 30 is a flow shut of the main-menu action for 

the above-mentioned Me maintenance program. The 
program is mrnudriven, and the main menu display S48 
allows a determination of what gear the processor 
wishes w change . In steps 350, SSB, 566, 574, 592 and 
392 the program determines whether the operator has 
selected submmu 1 (the carrier menu), submmu 2 (the 
customer menu), sobmmv 3 (the error menus submmu 
t (the reports menus mbmrnu S (the system mainte-
nana menu, or chooses to exit to DOS (the IBM per-
sonal computer operating system), respectively. If none 
of the above ere relented, the program loops back to the 
start and continues W wash for an operator selection 
from the main menu . The submmu choices mentioned 
above lead to program jump points 1 .0, 2.0, 3 .0, 4 .0 end 
5.0 respectively which m traced to then appropriate 
nro¢rem 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 Cartier" mbmenu is involved this routine is 
roared via program jump 1 .0 from FIG. m . At that 
point step S% gives the operator the option of using the 
escape key on an IBM PC keyboard, end if that key is 
invoked then the operator is returned to the main menu 
of FIG. 20 u indicated rat step 598. It the escape key is 
not invoked, then the operator instead rosy invoke the 
add-carrier function fey, whereupon program step 600 
which will produce a data envy display 602 on the 
video screen. 

If the operator inputs new information into the dis-
play 603, the program will determine in step 6p6 if the 

270 
.J 

cord (step $22), and adds the record to s disk eonvol 
(DC) able (step SK) . It also updates the CustT4b table 
mentioned previously (step Sam, prepva a data disk 
summary report (sup 52H), end if necessary produces an 
error report (step S30). Thereafter the program loops 
back to reenter the subdvectory check sup A% end the 
described process is repealed as many times u neces-
sarY 
FIG . 19 is a flow cLart of a program designated 

SHROCID3 used in the "PC processing" segment of 
FIG. 3 for creating a mainfnme "rerdrble export tape . 
This is used by the mainframe processing system in 
updating its list of valid customers and producing the 
appropriate data ttrums for individual customer billing 
in future processing cycles . The program begins at step 
53" when it reads the aforementioned system panme-
ten (SysPuam) table to determine what the next avail-
able export ape control (EXTn number is It then ob 
uius the next record from the aforementioned CustT&b 
cables in step 536, reformats it end written to the export 
tape in trap SiB. 
The program next loots for an rod-of-file condition 

in step SCO and if the condition does not exist, it loops 
bade to step 536, to get the next GYustTab record. If the 
and of file condition is affirmative, however, the pro-
gnm in step 594 updates the export tape control tables 
(FxpCnTab) mid in step $46 it prim a summary report 
of the export ape processing. This terminates the ex-
port tape routine . 

PC Maintenance Program 
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new information has a propel ..7ier ID, if there al- customer identification nC,a is already on 51e. If so, 
ready exists a carrier ID on file for the new carrier, then then an error manage is sent to the display in step 652 
the system will display en error message 608 indicating and the program loops back to step 648 to accept new 
that fact, and the program loops beck to step 604 for data entry once again. If the new customer ID is not 
reentry of the information . If there is no carrier ID on 5 already on file, then the program will proceed in step 
file as determined in step 606, then the program et step 654 to add a record to the customer file. 
610 will display a query message "Add Record to Car- The program in step 656 then offers the operator an 
tier File?" If in response to that quay message an option to escape from the current suhmenu and return 
escape key is actuated, then at step 612 the program will to submenu 3 in step 658 if the operator invokes the 
return to submenu 1 . If, on the other hand, in response 10 escape key . Otherwise, the program in step 660 will 
w the "Add Record To Carrier File?" prompt, some clear the fields on the lots entry form end loop beck to 
other action is taken by the operator, the files will be step 648 for the acceptance of additional new customer 
updated accordingly . In addition, in step 616 the fields information. 
of the data entry form 604 will be cleared end the pro- FIG. K is a now than of the "Edit Existing Qis-
gcsm will back to step 604 to accept further manual data I S Comer" section for the customer service file meinte-
input. nena program. It is entered through program jump 21 

It the operator selects some action other than the add from FIG . 23 just described . When the operator in-
carrier function in step 600, the progrsm exits at point vokrs the -Edit Customer" option of the customer 
1 .3 to go to another routine illustrated in FIG. 22. The submeuu offered in program step 662, then the program 
latter figure is a flow chart of the "Edit Existing Car- 20 at step 664 accept new customer m information . The 
rier" section for the file maintenance program . Another new customs ID information is then evaluated by the 
option 618 on the terrier tubme¢u is editing the carrier program at step 666 end a determination is made as to 
information. It the operator chooses this option, the whether these is already such a customer ID on file. It 
program in step 630 asks if the operator wishes to there ice, the jippropriate existing customer record is 
choose a carrier ID which is already on file. The pro- 23 displayed at step 668. Then at step 670 the program 
gram then determines in step 622 if the chosen carrier accepts changes to the relevant customs record and at 
ID is in fact on file. It not, the program iv step 624 will step 673 the record is updated . The program then re-
display an error message and loop back to step 620 to rums to submrnu 2 in step 674. 
ask again it the operator wishes to use an old artier ID. Hut if at step 666 the customer ID is round not to be 
Hut i( at step 622 it is determined that the selected 30 on file, the program displays an error display message to 

carrier ID is already on file, then the program in step that effect and the program then returns to step 664 for 
624 displays the relevant carrier record, and at step 626 the entry of valid new customer ID data 
asks the operator for any changes to the Carrier record. If at step 662 the operator tins not alert the edit 
it then updates the carrier record in step 628. If the customer option step 676 offers m option to brown 
carrier is to 6e deleted, the program in step 630 queries 35 through the customer information file 678 (step 678} 
the user, and upon receiving an affirmative answer, then After browsing is completed, or if the browse option is 
in step 632 it carries out the deletion and loops hack to refused, the program exits to step 674 and redisplays 
submenu 1 . If the result of step 630 is in the negative, submrnu 2 . 
indicating that the terrier is not to be deleted, the pro- FIG . 25 is a flow chart of the "Display Errors" sec-
gram will also return to submenu 1. 40 tion for the file maintenance program . It is entered 

It the edit carrier query of step 618 is answered in the through program jump 3.0 from FIG. 20 described 
negative, in step 634 the program will ash whether the above. The program first determines in step 680 it the 
operator wishes to browse through the carrier film . If operator wishes to return to the main menu (step 687), 
the user responds negatively, wen the user is returned a election which is invoked by mans of the escape key. 
directly to submenu 1. If the answer is affirmative, then IS If the operator choosy some other option, the program 
the program in step 636 will display the information at step 684 asks whether the operator wishes to update 
contained in the carrier file. When the operator finishes an error record If the operator chooses to do w, then 
browsing through the carrier file, exit is to eubmenu 1. the user is presented by program step 686 wrath en op - 
FIG. 23 is a flow chart of the "Add New Customer" ponunity to input en error every control number. The 

section of the file maintenance program used in the "PC 30 system then determines at step 688 if the error control 
Processing" network of FIG. 3. This routine is entered number is on rile. If it is, at step 690 the requested error 
from program point 20, which represents a jump from record is displayed . The program then at step 692 af-
prognm point 2.0 of FIG . 20. The first determination fords the operator an opportunity to change to the 
made by the system at step 638 is whether the operator error storms . 1f such changes are made, then the program 
wishes to exit the display customer menu. An affirms . 35 at step 694 updates the error record. At the end of the 
five answer, indicating by invoking the escape key, error record update, the program was w submmu 3 in 
results in a return to the main menu (step 640) . Should step 6%. 
the operator choose to involve some other key, then the If in step 688 the determination is that there is no such 
"Add Customer" query is displayed in step 632. If we control number on file, then m error message is dis-
opuator does not choose the "Add Customer" option, fA played in step 698 . The program then returns to step 686 
then the program jumps at 33 to the "Edit Existing for correct entry o[ error control numbers . 
Customer" action of the file maintenance program . If the operator chooses not to update an error record 
which is discussed below in connection with FIG . 26. in step 68d, the operator is given an option in step 698 to 

I! the operator chooses the "Add Customer" option invoke the brown function for the error file display . If 
offered in step 642, then the appropriate data entry form 65 that option is exercised, then in step 700 the error file 
is displayed in step 646 . Then is step 648 the system display is actuated . Afterwards, or if the user tins not 
accepts the new information entered into the data form choose, in step 698 to select the browse function, the 
end in step 650 proceeds to check whether the new program returns to submenu 3 in step 696 . 

Case 1:04-cv-01446-HTW   Document 1    Filed 05/21/04   Page 74 of 81



270 

the like from en information file, and in step 752 displays 
it on the monitor. 
Ignoring for the moment a program entry point M, 

which will 6e discussed later, we program in step "156 
then displays the main menu of end-user choices . The 
first option available for selection on this menu level is 
a help key. If that key is involved at step 7M, then at step 
760 the program will display the main help screen for 
this segment of she and-uw procuring program, end 
then loop back to step 756 . Should the and-user not 
involve the help key, the next passable selection, pres-
mtedby step 762, is o billing inquiry . VVhm this option 
is selected, the program will vend the end-user to the 
billing inquiry submenu via program jump H which 
leads into FIGS. 29-31, discussed below . 

If the end-user should not choose the billing inquiry, 
the next choice available (step 7") is a graph data func-
tion. It the and-user maker this choice, he or she will 
then be taken into the graph data mean of subsequently 
discussed FIGS . 32-34 via program jump H . 

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 saran to a system util-
ity menu via program jump S herding to FIGS. 351, 
353, 361 end 362, discussed below. 
The next available selection is in step 774 which per-

mits the user tosxit to DOS, the operating system of the 
user's personal compute. U the user chooses to invoke 
that selection, he will be taken into the operating system 
directly 776, and if the user chooses instead a invoke 
the escape try to reject all of the preceding choicer, 
then in step 779 the program will also exit m the operat-
ing system. 
FIGS. 29.1 and 19-2 are the fuss of five flow charts 

dealing with the "Display Hitting Inquiry" section for 
the "User Application" program of FIG. 4. It is entered 
via program jump H from FIG . 28, end begins is step 
780 with display of a billing inquiry menu . This menu 
offers the user the choice of tight options : billing capon, 
finsndal detail capon, call detail report, call summery 
report, call summary report, display special vat, ad ha 
inquiry, help, and escape-, which are implemented by 
program steps 781, 802, 806, 810, 878, 826 nerd $32 re-
spectively. 
The billing report option of step 782 gad the financial 

detail report of step 784 ere simile in their operation, 
differing only u to what information is extracted from 
the available databases for billing and for financial de-
tail . After the user chooses either of thane options, the 
program in step 786 reads from the system parameters 
(SysPanm) file the currently selected output location 
(i .e., to the screen, to disk, to the serial port, to the 
parallel port) for the billing m financial detail report, 
and in step 7!8 the program then dismays the current 
output location to the screen. The program in step 790 
will then accepts my changer to the output location, 
and in step 792 updates the current output location in 
the SysPvam file to make that the new default output End-User-Application Program 

We turn next W the "User Application" program location . 
summarized in FIG . t, i .e . the program which is run by 60 Depending on whether the selection of step 782 or 
the and-users (telephone customers) on their own per- that of step 784 was made, the program et step 794 will 
sonar computers to analyze their telephone bins in u- then get the appropriate report header information from 
cordance with the capabilities of this invention . the SysPvam file layout and the appropriate data from 
FIGS. 28-1 and 38.2 tie a flow chart of the "Main the revenue file for either the billing report or the fman-

Mrnu" section for the user application program, which 63 vial derail capon The appropriate information is then 
begins with a sign-on screen display 748 of the publish- amt in step 798 to be printed (although if a disk file or 
er's logo and copyright notice . The program then in the screen had barn chosen as the output location in 
step 750 (etches an initial message or startup screen or step 786 it would have been written to disk or to the 

f 5,287, 
Z3~ 

FIG . 26 is a slow chart of the "Display Reports" 
section for the rile maintenance program . The program 
is entered by program jump ".0 from FIG. 20. In step 
702 it presents en option to exit to the main menu if the 
escape key is invoked . Otherwise the operator is proms- 3 
rnted in step 706 with an option to select the report of 
customers by cycle. I[ that function is invoked, then the 
program in step 708 will get the data from the customer 
file and print it out u s document 710. The program 
then returns W submenu " at step 712 . 10 

if the operator elects not to invoke the report of 
customers by cycle at step 706, then step 7u present the 
option of obtaining a report of customer with no usage. 
Should the operator involve that function, the program 
at step 714 will get the data from the customs file end 13 
print out a customer report 716. The program will then 
go to submenu 4 in sup 712. 

Should the report of customers with 0o urge famc-
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 election, then the 
program will at step 720 obtain the data from the error 
file and in step 732 will print the unacknowledged error 
report. 77~e program will then again return via rasp 712 ZS 
to submrnu 4. 
Should the user rant 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 7?A. If that option is invoked, then the proem in 30 
step 726 obtains the information from the error file, 
sends it to a pointer to print an unresolved error report 
728. anti then returns to submrnu 4 in step 712 . If none 
of the available functions are not invoked, then the 
program will return directly W submrnu ". 35 
FIG . 77 is a (low chart of the "System Maintenance" 

section of the file maintenance program. It is entered 
through program jump 5.0 from FIG. m. This module 
first presents an option in step 730 to return to the main 
menu by actuating the escape key . If the operator does 40 
not exercise that option, the other shorn is presented at 
seep 73" to delete inactive customers . If that option is 
chosen, then the program at step 736 will tiaras the 
inactive records from the customer file end at step 738 
will delete the associated records from the disk control 45 
table (DiskCn'Iab), the file control table (FileCnTeb), 
anti the invoice control tables (InvCnTab). In step 740 a 
report will then be printed of all of the deleted records. 
The program then returns to submrnu S in step 742. 

If the operator chooses not to invoke the Delete Inac- 30 
true Customer function, them is a further option in step 
?41 of determining whether to perform a backup of 
film . If that option is involved, then the program in step 
746 performs the backup. After, or if that option is not 
chosen at sup 744, the program returns to submenu S at 55 
step 742. 
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monitor respectively) . At th2_ ..d of step 798 the pro- option number of "1 "" that ell of the available 
gram returns via program jump H to initial step 780 in information is to be put in a single Me, while higher 
order to redisplay the billing inquiry menu . numbers specify that the report is to be broken into 

If the call detail report is chosen at step 803, program several smaller files. 7'6e report number is a numerical 
jump Bl goes to the call detail menu of FIGS. 30A-1 5 file name for each of the file(s) containing the report 
and 30A-3, discussed below . Should the user elect the which is to be writtrn to disk. 
call summary report at step 806 than it takes jump 132 to Accordingly, N step 850 the program tests whether 
the call summary menu of FIG . 31A . the current option cumber is greater than 1 . If not, then 

Step 810 offers a special text option . As presently all the available information is to be included in a single 
contemplated, there are three types of special tax; but 10 file ~ and the program goes immediately to step 852 
there could be any number. 7'6e purpose of the special ~yy~e it sorts the call detail records . Hut if the option 
texts is to provide the system with the same teams u number is greater than l, then a plurality of files must be 
a written bill . Standard preambles or preliminary ma- written to disk miler distinct file names (report uum-
eages may be added to the billing information in the yers). In that cue step 852 increments each previous 
same manner as they appear on paper bills. In addition, is report number by 1 and slap 954 updates the current 
an epilogue might be added to the end of the bill tut to report number in the MRS file so that numerically 
advise customer of the late acres of their account . distinct file mores are =signed W each of the several 
Otter type of material such u banners, headers. footer report files which we written to disk . Thereafter in atop 
or textual materiel might also be added m make the bill WS lye program reader the data selection criteria co:re-
more informative end flexible in the manner of a con- 20 sponding to the user's choice from the SysParsm file, 
ventional bill . Such special information could be added and in step 856 it selects from the call detail file the 
to the bill by the individual subscriber upon request of records designated by those criteria and ends them on 
the processor or the carrier. for performance of the previously mentioned sort step 

If the user selects the option of step 810, then in step 852. 
612 the program gee the special tut from an informer- 23 
don rile and in step 814 displays it on the scorn . Then After eon step 85], in step !57 the program gets the 

the program returns via jump B to step 780 in order m ~l detail report output location, i.e ., monitor, printer, 

redisplay the initial billing inquiry menu. disk, etc . is determined from the system parameter file . 

When we user invokes the special ad hoc inquiry Then, u before, the report it passed on a step 858 in 
option of step 818, at step 820 the program gets the 30 which the system prints the call detail report to the 
necessary records from the call detail (Cs11Dee) rile and designated device (locatiou). 

in step 821 it displays these records for browsing by the Returning now to FIG. 30A-1 and 30A-2, the nega-

end-cur at 822 . Afterward, it returns vii program jump nee branch of tat 838 leads to program step 860 which 
H to step 780 to redisplay the billing inquiry menu . Tests whether the selection from the call detail men of 

if the help function M step 826 is invoked, the pro- 33 step 836 is the record selection . If w, the program in 
gram in step 828 will display the billing inquiry help step 862 then gee the call detail record election 
screen, after which it again returns via program jump H (CDRS) records and the current option number from 
to step 780 to redisplay the billing inquiry menu. the system parameter (SysParam) file. This information 
The final selection from the billing inquiry menu is u then displayed on the acme in sup 864, and in step 

the escape key, whereupon step 832 return to the main 10 866 the program accepts as changer the user chooses to 
menu of FIG . 28 via program jump M. make in the displayed information . Finally, in step 868 
FIGS . 30A-1, 30A-3, 30H-1 and 3053 are flow charts the SysPuam and CDRS filer are updated and the 

of the "Display Call Devil" subsection of the "Display program returns w jump Hl to the entry point of 
Hitting Inquiry" section for the "User Application" FIGS . 30A-1 and 30A-2 . 
program of FIG . 4. The segment represented by FIG . IS The report location menu option in sup 870 Acorns 
30A-1 and 30A-2 are ensued by way of program jump the user to determine what device, i.e., monitor, scr een, 
BI horn FIG . 39, previously discussed, end begins in export file, printer, disk file, etc. should be the destine-
program step 836 with display of a call detail menu. TTe tion of the report m be generated by this arcs of the 
options presented to the user by this menu include the Program. It this option is chosen, then in step 873 the 
report selection function of step 838 . If the user actuates 30 Program gets the current call detail (CD) report lora-
that function the program will eke program jump Hl-2 tioo from the SysPuam file, and in step 874 the pro-
to FIGS. 30&1 and 30H-2. gram displays the current output location on the screen, 
Turning our attention now to that figure, program end the user is prompted to make any changes. ID pro-

jump Hl-3 bails to step 940 which displays r report dam step 876 the program accepts arty changes m the 
selection menu . 7'hrn at step 842 the program tats to 35 report output location, and in step 878 it updates the 
determine whether one of the reports offered by that corresponding information in The call detail report out-
menu has been selected. If a report has not been selected put location records. The program then return via 
and the cur invokes )he escape key, the program step jump Hl to the display call derail menu at the entry 
833 returns via program jump BI to FIG . 30A . point of FIGS. 30A-1 and 30A-2 . 

It in step 832 the user should select a particular re- 60 ' In program step 880 the user may select the help key . 
port, then step 846 the appropriate report header data is If the help key is elected, then in step 882 the call detail 
obtained from the SysPanm file so that the report cart report help screen is displayed and the program then 
be properly formatted . The program then in step 848 returns vie jump Bl to the entry point of FIGS . 30A-1 
obtains the current option and report number from a end DOA-2. 
call data record selection (CDRS) file. The option rum- 65 The last option available on the menu of FIG . 30A is 
her designates the type of report format requested by the selection of the escape key in step 884. Should that 
the user, and in particular designates how much of the key be actuated the program returns via jump H to the 
available information is to be included in the report . An entry point of FIG . 29 . 
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FIGS . 31A-1, 3SA-i and 31H are flow charts of the via jump M. FIGS. 33-1,33.2, 34-i, 34-2, 35.1 and 35.2. 

"Display Call Summery" subsection of the "Display to which these jumps lead, will now ha discussed. 
Hitting Inquiry" section for the "User Application" FIGS. 33-1 and 33-Z are a flow chart of the "graph 
program of FIG. t. The segment illustrated in FIGS. historical usage" section of the "gnph deu" portion of 
33A-1 and 31A"2 are entered via the 82 program jump s the "User Application" program of FIG. 4. It is entered 
which comes from flG. 24-t and 39.3, discussed above, via program jump GI From FIG. 32, as discussed above, 
and leads first to step 886 which displays a call summary whereupon program step 438 displays the historical 
menu. I[ the User actuates the call summary report se- graph menu . From that menu the user may select the 
lxtion from that menu in step 888, then the program help function (step 9W) which will display the historical 
will exit via program jump H2-2 to FCG. 31H when it 10 graph help scram. On the completion of a help green 
performs step 890 to display a report selection menu . It session the user w71 be returned w the historical graph 
a report is selected from that menu. u determined by menu of nary 938. 
step 892, then in step 894 the program gets the report Among the other Choices an the historical graph 
header data from the system parameter file . Thereafter menu are the mast charges function of program step 
in step S% it gab further information from the selected 13 A14. Once this step is Actuated, the program at step 946 
summary File. and in step 998 the program computes the will read the all chugs (CAChg) tables to obtain the 
report totals 'Ibm in step 900 it gas the call summary appropriate data to Will the request for total charge 
output location tram the SysParam file . and in step 902 information grspha.'7'Le program then it step 948 com-
prints the report to the designated location for printing pain the ncceswairy, graph values and determines the 
or display or disk storage as determined from the system 70 corresponding scram positions for graphic display. The 
parameter file. At the end of that process the program graph Was computed then disylayed an the monitor in 
returns to step H90 to redisplay the report selection step 950, At the close of the display graph mission, the 
Menu. program returns to the historical graph menu of step 

if in step 893 no report selection is nude, and instead 438. 
the escape trey is actuated. the program exits via jump 15 The nit two options available to [he war from the 
B2 to FIG. 31A. historical graph menu include that of program slap 952, 
Returning now to that figure, if the report selection a historical graph illustrating total usage, and slut of the 

menu is not selected is seep 888, and the report location total DH/CR (tout debit/credit records) fimcrionin 
option is selected in step 906, then the program in step program step 95", both of which cycle through the 
908 will get she current summary report output location 30 above-described steps 9J6. 418 and 930, returning then 
(screen, prints or disk file) from the system parameter to step 938, in the same manna as the total charges 
file, and in seep 912 it will display shat location to the selection of program step 944. The D8/CR data relates 
user so that changes cm be made . 1! such changes are exclusively w son-call-detail records, such as leased 
made, then in seep 914 the program proceeds to update phone ]iaes, lured equipment. and the like; and is to be 
the current summary report output location is the sys- 35 distinguished !mm the call detail information called for 
um parameter file . Having accomplished this, du pro by steps 944 and 952. 
gram returns via jump HZ to the envy point o! FIG. The remaining optima in the program section of 
3fA in order to redisplay the call summary menu. FIGS 33.1 and 332 ire the escape function, which in 
The user has two otter options on the menu of FIGS . step %6 will terminate the historical graph menu ses- 

31A-1 and 31A"2, one of which is a help function se- aD sioa and exit via program jump O to the may point of 
kcted in seep 916. 3f That choice is made then in step 418 FIG. 31. 
The call summary help screen is displayed. Upon ]caving FIGS. 30.7 and 3L2 are a flow abut of the "Graph 
this submenu, the program returns to the via jump 82 to Fiow]y Call Distribution" subsection of the "Graph 
the call summary menu step 886. Dots" section for the "User Application Program" 
The final selection available on this menu is the es- 4s segment of FIG. 4. It is entered via program jump 02 

cape Amc6on, which in step 929 leave the w0 summary from FIG. 32, and leads immediately to the till ditttibu-
mrnu and moves back up w a higher level menu via lion graph of step 958. Should the user then agnate the 
program jump B. Ldp selection of7ued by program step %0, program 
FIG. 32 is e flow chart of the "Graph Data" selection step %Z wilt present r screen providing help for the 

for the "Uses Application" program of FIG. 4. This 30 Call Distribution Graph Function. AfieT that help us-
routine is entered via program jump G troop FIGS. 38-1 slim is completed the program returns w she dittnbu-
aud SS-S, and proceeds to step 922 which displays the con graph menu step 958. 
graph data mans This menu has four thanes repre If the mar chooses the mouth alternative of step 964, 
:erte,'+ by program steps 934, 926, 9313 and 934 .. 1f the the nro¢ram then will, am stag 966, read from the cell 
user chooses the help function of nap 924, the graph » distnbuvon file table (CallDist file) the necessary infor" 
data help screen will be displayed by step 975, dirt maGon to product the graph "Red for. Having u6. 
which the program returns. to sup 911 to, redisplay the twined than information, the program w step 968 then 
graph data menu. Processes the information to compute the necessary 
Among the user's other selectable options are hisrori" values for determining the graph's appearance on the 

cat usage (step 9A3, rata distribution (step 930) and GO screen, and in rep 970 sends she results on to the display 
escape (step 934). It the historical usage function is device. At the termination of the graph display the 
selected 6y the user, the program branches vie jumps program returns to the distribution graph menu of step 
point G1 to Fin. 33 . Similarly, if the user selects the 958. 
call distribution graph (step 930), the program aria via Should the user decide to display the weekly distribu " 
jump G2 FIGS . 34l and 3f-2. The lust available alter- GS lion graph of program step 972, the user must advise the 
native for the user on the graph data menu display is the system of what speck week of [he current mouth is 
escape key function (step 934) which terminates die desired to be graphed (step 97t) . Similarly, should the 
graph data menu display and returns to the main menu user decide to display the daily distribution graph of 
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program step 976, the user , advise the system of ter, in step 1018 it will c1 .the integrity of the newly 
what specific day of the current month is desired to be created database file. And et the conclusion of the data . 
graphed (step 9TH . After that is done, in both cases the base integrity check, the program will and the loading 
program then cycles through previously described steps data session and return to the system utilities menu via 
966 . 968 and 970, to display the weekly or daily graphs 5 program jump 5 leading back to FIGS . 35-1 and 352. 
u we case may be, eventually returning to step 958 in If in step 1014, however, an end-of-file condition is 
the mamer explained above, not detected, then in step 1020 the progratu determines 
The remaining alternative for the user in this perticu- s an error has occurred . If so, in step 1022 the error will 

lar menu is step 978, the escape function, which termi- be logged to the error file previously crested in step 
hates the call distribution graph menu session, returning 10 1008, and the program loops beck to step 1012 to fetch 
via program jump G to FIG. 32. another record . 
FIGS . 35-I and 3S3 are a flow chart of the "System 73e data wining from the source file is in a com-

Utilitia" section for the "User Application" program of pressed form, u explained above . Therefore, if the pro-
FIG. 4 . It is entered vii program jump S from FIGS . gain does not encounter an error in step 1020, then in 
28.1 end 28-2 described above, and goes immediately to l S step 1024 it will use its decompression algorithm m 
e system utilities menu at step 980. Among the choices expand the fetched data to make it suitable for subae-
evailab]e from that menu is that of step 982, archiving qurnt use by the A-base program, and only then will 
the data of the current billing cycle. Should the user load the data to the target database table . 
choose that particular option, in step 983 a "working" During loading, the screen informs the user of the 
message is displayed on the screen while step 986 is 30 processing which is going on. In step 1026, therefore, 
executed to archive all the inputted data of the current after each record is expanded and lorded, the screen 
billing cycle . When the archival processing job is corn- display is updated to reflect the processing just con . 
pleted, the program then returns via program jump S to cluded, and the program recycles beck to step 1017, 
step 990 in order to redisplay the system utilities menu . continuing to do w truth the end-of-file condition u 
Among theother menu selections that areavailable to23 detected by a" 1020. 

the user is the load new data function of step 988 . When 
CpNCLUSION that option is selected, the program exits via jump S2 w 

a routine described below in connection with FIGS . It will now be appreciated that the system of this 
361 and 362. invention provides a means (or preparing on diskette 
Next the user may choose (in step 990) to print the 30 telecommunications of similar bills in an optimal format 

actual invoice. Upon selection of that particular menu for further processing, display, and analysis under wy 
item the invoice will actually be prepared and printed in tourer control on popularly-available, inexpensive per . 
step 992, esker which the program executes jump S to sonal computers . 
return to the menu display function of step 980 For each participating customer, the appropriately 

Should the user choose the option of step 991, billing 35 selected billing records ire obtained from the telecom. 
information, the program in step 996 will display the munications carrier. In contrast to prior art systems, the 
billing information an the monitor, after which the system processes not only call detail records, but addi-
program returns via jump S to step 980 to redisplay the tionsl billing records to account for equipment rental 
system utilities menu. charges, monthly service fees, payments . adjustments, 
The next option is the help function 998 offered by e0 rues, anti any other items attesting the amount billed to 

step 998. Upon the actuation of that particular selection the customer In addition, all billing records ere obtained 
the program will in step 1000 display the system utility from the carrier at a cage in the earner's ordinary bill. 
help screen and then return w jump S to the system ing process after the caviar fins posted to the subscrib-
utilities menu at trap 980. er's account ell charges and credits, has performed all 
The fuel alternative selection on this menu is the 45 billing-related calculations for that subscriber, and is 

escape key (step 1002), which terminates the system ready to print a paper bill . By selecting this specific 
utilities menu session and returns to the next higher stage o[ carrier bill processing from which to extract 
laud, the atria menu of FIGS . 38.1 and 38-2, via pro- billing information, the invention ensures that the infor-
gram jump M. matron supplied on diskette will exactly correspond to 
FIGS . 361 end 36-2 ere a flow chart of the "Load !0 that an the paper bill . 

New Data" subsection of the "System Utilities" section Extensive preprocessing of these billing records is 
for the "User Application Program" segment of FIG . 4 . performed to place the records in a form compatible for 
It is entered via program jump S2 from FIG . 35, previ- use with inexpensive personal computers, and to pro. 
ously described, whereupon step 7006 will display s vide flexible, efferent access to the original records anti 
message advising the user that we program is being 55 W a variety of summary reports and graphs accumu-
losded. The system then in step 1008 opens an input (tie rated therefrom in a first processing step, preferably 
in which will be stored the new data to be loaded and an performed on a large compute, the records are sorted, 
error file to track all associated error information. 7'he edited and reformatted into an optimal organization for 
program in step 1010 then writes the start date end time further processing on a personal computer. ID addition, 
to a log file. The system then in step 1012 fetches from 60 a variety of preprocessed summary reports end graphs 
the input rile an appropriate record which will subse- are prepared for rapid retrieval on the customer's com-
qurndy be loaded into the database . purer. By preprocessing these summary items on a com- 
After each such fetch operation the program executes purer with greater processing and storage resources, the 

s loop starting with a test 1014 to determine it the invention optimally makes the most commonly-needed 
fetched data represents an end-of-file condition. If such 65 reports and graphs immediately available upon the 
a condition exists, the load procedure is completed, and user's request, et the relatively modest expense of eddi-
eccordingly the program in step 7016 will then close the tional mtinGaroe processing and additional PC database 
database into which the data his been loaded . Theraf- storage requirements . In a second step, preferably per- 
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formed on a network of smaller computers, we nrorga-
nized records and summary reports for each customer 
are separated, compressed, and recorded on diskettes 
compan'ble with each customer's personal computer. 
A user application program according to the inven- S 

lion 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 carted orders. may select 
a sabot of the records for further analysis, may view to 
the preprocessed summary reports and graphs, and may 
prepare new summuy reports on demand. Previous 
telephone bills art: kept in archive files for repeated 
analysis . Billing information may be displayed on 
screen, printed on a printer, or written to in umswa IS 
lured file for analysis beyond that provided by the , "v" 
application . 
This system thus solves many of the disadvantages 

encountered in prior-art systems for collecting, Process-
ing and analyzing billing information under customer m 
control. Diskette bills and the user application program 
are optimally compatible with popularly available, inex-
pensive personal computers, eliminating the need for 
customers to own or operate Isrgq expensive comput-
ers and software. The system provides to users billing x! 
information m compute-readable form, eliminating 
expensive and error-prone data-entry and manual pro-
casing steps. The system processes complete billing 
records and obtains them records from originating car-
riers et the proper stage to ensue that the diskette bills 30 
end analysis produced therefrom exactly correspond to 
the equivalent paper bills. 
The abovedescribed embodiment of the invention is 

merely one example of a way in which the invention 
may be carried out . Other ways may also be possible, 33 
and are within the scope of the following claims defin-
ing the invention . 
The invention claimed is: 
1 . A system (or presenting information concerning 

the actual cost of a service provided to a user by a 40 
service provider, said system comprising: 

storage menus for storing individual transaction re-
cords prepared by said service provider, said tnvs 
nation records relating to individual service trans-
actions for one or mote 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 cOmPtP 
ration hardware means end respective software 50 
programming means for directing the activities of 
said computation hardware mean; 

means for transferring at least a part of said individual 
transaction records from said storage means to said 
data protesting means; 33 

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, manipulation and 60 
display on a personal compute data processing 
means; 

means for transferring said individual tranuction 
records including said summary reports from said 
data processing means to said personal computer 65 
data processing means; and 

said personal computer data processing means being 
adapted to perform additional processing on said 

270 
individual transaction records which have been at 
least in part preprocessed by said data processing 
means utilizing said summary reports for expedited 
retrieval of dam 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 or 
summary reports and graphs . 

3. A system u is olsim 1 wherein: 
said dam is reorganized into s table format suitable for 

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

". A system as in claim 3 wherein aid dab base is 
RHASE. 
S. A system as in claim 1 wherein: 
said den processing means comprises a lust and a 
second date processor, said first data processor 
being adapted w perform said selection of said 
records end said second data processor being 
adapted w perform said preprocessing of aid se-
lected records. 

6 . A system as in claim S wherein enema us provided 
for vuistemng data from said first dau processor to 
said second data processor. 
7 . A system as in claim 1 wherein said data processing 

mans comprises a single data processor adapted to 
perform said selection and said preprocessing open. 
tioas . 

8. A system for presenting, under control of a our, 
usage end actual cost information relating to telecom-
mmicatioas service provided to said user by a telecom-
munications cervix provide, said system comprising ; 
telecommunications service provider storage meaus 

for scaring records prepared by r tdecommmiu-
doas service provider relating to telecoromunica-
doas usage fm one or mom telecommunications 
subscribers including said user, and the exact 
charges actually billed to said user by said service 
provider for said usage; 

den processing means comprising respective eompu-
urion hardware manna and respective software 
programming means for directing the activities of 
said computation hardware means; 

means for transferring et least a pen of the records 
from said service provider storage menus w said 
data processing means; 

said data processing means generating preprocaned 
summary reports as specified by the user from said 
telecommunications usage records transferred 
from said storage meat and organizing said sum-
Mary reports into s format for storage, manipule-
tion and display on a personal compute data pro. 
ceasing means ; 

means for transferring said telecommunications usage 
records including said summary reports tram said 
data processing means to said personal computer 
data processing means; and 

said Personal computes data processing mans 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 dais, to present t subset of said tele-
communicadoos usage records including said enact 
charges actually billed to said our . 

9. A system as in claim 8 wherein said records pre-
pared by said telecommunications carrier comprise for 
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each said tdecommunicetions3 . .Iscriber sll information said data processing Ls, responsive to said origi-
required for said telecommunications carer to produce nating station number iodide, accumulates for each 
an ordinary telecommunication bill for that telecom- said telecommunication subscriber a summary of 
munications subscriber. said telecommunications calls placed from each 

10. A system as in claim 8 wherein said elected re- 5 said origination station number: and 
Lords relating to telecommunications usage and cost atom said summary in originating station number 
comprise at least one telecommunications call detail summary records on an intermediate storage morns 
record corresponding to a unique telecommunications in said data processing means. 
call to be billed to said subscriber, said call having a 22. A system as in claim 21 wherein avid additional 
length determined by said telecommunications carrier . 10 records comprise at least one originating station dumber 

11. A system as in claim 10 wherein said tdecommu- summary record crested by said data processing means . 
nicsHons call devil record includes an exact indicia of a 23. A system u in claim 13 wherein ash said tele-
charge assessed by said telecommunications carrier to communications cell detail record comprises one or 
said subscriber for said call. more indicia of a date when said call was placed . 

12 . A system as in claim 30 wherein said telecommu- IS ?A . A system as in claim 13 wherein each said tele-
nicationt call detail record includes an exact indicie of communications call detail record comprises one or 
the length of said call determined by said telecommuni- more indicie of a time when said call was placed . 
cations carrier . 25. A system as in claim 13 wherein ash said tale, 

13 . A system as in claim 10 wherein : communications call detail record comprises one or 
said data processing means creates additional records m more indicie of a locality where said call was temi-

containing information derived from said prepro- rated . 
easing operations ; 36 . A system as in claim 13 wherein each said telex 

en information interchange media means transfers communications call devil record comprises one or 
said additional records from said claw processing more indicie of a political region where said cell was 
mans to said personal computer clan processing ZS terminated . 
means ; 27 . A system as in claim 13 wherein each said tele-

seid personal computer data processing means being communications call detail record comprises one or 
adapted to, under the control of a user, perform more indicia of a terminating station numbs to which 
additional processing on said additional records said cal] was placed . 
created by said loan processing means; end 30 28 . A system as in claim 27 wherein : 

to presort a subset of said additional records as said terminating station number indicia includes indi" 
chosen by said user. cia of a carrier-recognized geographical area to 

14 . A system u m claim 13 wherein sash said trio- which said call was plead ; 
communications call detail record composes one or said data processing means, responsive to said geo-
more indicia of a carrier code identifying s carrier 35 graphical can indieia, accumulates for each said 
through which said call was billed . telecommunications subscriber a summary of said 
15 . A system u in claim ld wherein : telecommunications calls placed to each said carri-
seid data processing means, responsive m said carrier n-recognized geographical area; and 

code indicia, accumulates for rash said tdecommu- stores said summary in geographical uses code sum. 
nication subscriber a summary of said tdecommu- 40 nary records on an intermediate storage means in 
nications calls billed through said carrier; and said data processing means. 

stores said summary in carrier summary records on an 29. A system as in claim 38 wherein said additional 
intermediate storage means in said data processing records comprise et least one geographical caw code 
means . summary record created by said data processing means . 

16. A system as in claim !5 wherein said additional 45 30 . A system u in claim 13 wherein each said tele-
records comprise at last one cams summary record communications call detail record comprises one or 
created by said data processing means. more indicia of a length in time of aid call . 
17. A system u in claim 13 wherein each said tale- 31 . A system as in claim 13 wherein each said tele-

communications call detail record comprises one or communications call detail record comprises one or 
more indicia of a site code identifying a customer loan- SO more indicia of a project accounting code to which said 
tion from which said call was placed . call should be attributed . 

18 . A system as in claim 17 wherein : 32 . A systems as in claim 31 whams : 
said data processing mans, responsive to said nits said data processing means, responsive to said project 

code indicis, accumulates for each said telecommu- accounting code indicie, accumulates for each said 
k^tions subscriber a summery of said tdecommu~ 35 telecommunications subscriber a summary of said 

nications calls placed from each said customer telecommunications calls to which each acid 
location ; and project accounting code was attributed; and 

antes said summary in ate code summary morels on stores said summary in project accounting code sum-
an intermediate storage means in said data process nary records on an intermediate storage nuns in 
ing means. 60 said data processing means . 

79 . A system as in claim IB wherein said additions) 33 . A system as in claim 32 wherein said additional 
records comprise a[ lees[ one site code summary record records comprise at taut one project accounting code 
created by said data processing means . summary record created by said claw processing means . 
20 . A system as in claim 13 wherein each said tale- 34. A system as in claim 13 wherein rash said tele-

communications call detail record comprises one or es communications call detail record comprises one or 
more indicia of an originating station number from more indiria of a billing classification code associated 
which said call was placed . with said call by said carrier. 
21 . A system as in claim 20 wherein : 35. A system as in claim 34 wherein : 
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said data processing means, responsive to said billing said data processing means to said personal Ctimputer 
classification code iodide, accumulate (or each data processing means. 
said telecommunications subscriber n summery of ". A system as m claim 8 wherein an information 
said telecommunications calls associated with each interchange media means in the form of a date column-
said billing classification code; and S uiutioos line is employed for transferring said selected 

store said summary in billing classification code records from said data processing means to said per-
summary records on an intermediate storage means sooai computer data processing means. 
in said deter processing mesas. 47. A method for presenting information op a per-

36. A system as in claim 35 wherein said additional sonal computer data processing mane concerning the 
records comprise at least one billing classification code 10 actual cost of a service provided w a user by a service 
summery record created by said data processing mama. provide, said method comprising: 
37. A system as in claim u wherein each said silo- storing individual transaction morels prepared by 

communications call devil record comprises one or said service provides on a storage meaner, said 
more indicia of a call cost associated with said call by transaction recorder relating W individual service 
said carrier . IS transactions for at last one service customs in- 

38 . A system u m loam 13 wherein oc6 said We- cluding said user, end the exact charges actually 
communications call detail record comprise one or billed to said user by said service provide for each 
more indiris of miscellaneous information associated said service transaction; 
with said call by said carrier. transferring at least a pact of said transaction morels 
39. A system u in claim 8 wherein an information 20 from said storage means to a data processing 

interchange media means in the form of a magnetic tape means; 
u employed u said mesas for transferring at last s part generating preprocessed summary capons u speci-
of the records from said carrier storage means to said fled by the user from said individual transaction 
data procuring means. records transferred from said storage means and 
40. A system u in claim 8 wherein en information 75 organizing said summery reports into a format for 

interchange media means in the form of a magnetic disk storage, manipulation and display on a personal 
is employed u said mesas for transferring at lent a put computer data processing mearm, 
of the records from said carrier storage mraas to said transferring said preprocessed individual transaction 
data processing mans. records including said summary reports from said 

41 . A system as in claim H wherein an information 30 data processing mans W at last one personal eom" 
interchange media menu in the form of r data commu- purer data processing means; 
nications line is employed u said means for transferring performing additional processing o! said individual 
at least a part of the records from said carrier storage transaction records on said at least one personal 
means to said data processing mesas. compute data processing mama utilizing said sum- 
U. A system as um claim 8 wherein: u merry reports for expedited retrieval of data ; 
said data processing means includes intermediate presenting a subset of said individual transaction ro 

means for storing r plurality of said selected re- cords chosen via said at lean one personal coro-
eords for at last two of said subscribers during said putv data processing mesas inducting said exact 
preprocessing operations ; charges actually billed W said user; and 

web of said selected records comprise at least indicis 40 said data processing mesas gad said at least one per-
identifying inch said telecommunications sub sonW computer processing means comprising re. 
en , and spective computation hardware menu and rapec-a ber 

said data processing in=ns is adapted to sort said ties software proBamming means arranged for 
selected records responsive to said indiria identify- directing the activities of said computation hard. 
mg said telecommunications subscnba to group 45 ware mew. 
together logically on said intermediate storage 49. A method as in claim 47 wherein said records 
means ill of said selected records for each said prepared by said service provide comprise for each 
subscriber. said service customer ell information concerning tele. 

43 . A system u in claim 42 wherein: covununicatioattwigs provided to said service cuts. 
each of said selected records corresponds to a tale 50 soma and the applicable billing rates required for said 
communications station number and further com- service provide to produce an ordinary telecommun;-
prisa at least wdicia identifying said tdcommunl- canons bill for that service customer. 
rations station number ; and 49 . A method as in claim 47 wherein said selected 

uid data processing mass is adapted to further sort records relate to telecommunications wage end cost 
said selected records responsive w said indicia 35 and comprise at rural one telecommunication call detail 
identifying said telecommunication station number record corresponding to a unique telecommunications 
to soup together logically on said intermediate call to be billed to said service customer, said call hav-
storage mesas ell of said selected records cone- ing a length determined by said weirs provides. 
sponding w each said telecommunications station S0 . A method u in skim 49 wherein said telecommu- 

60 nications call detail record include an exact indicia of a 
14 . A system as m claim 8 wherein an information charge acsesud by said service provider W said service 

interchange media means in the form or & magnetic tape customer for said call. 
is employed for transferring said selected records from SI . A method as in claim 49 wherein said teleeommu-
said data processing means to said personal computer nications call debar record includes an arse indicia of 
data processing means. 63 the length of said call determined by said service pro-

45. A system u in claim B wherein an information eider. 
interchange media means in the form of a magnetic tape 52. A method u in claim "9 wherein each said tele-
u employed for transferring said selected records from communications call detail record comprises one or 
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