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DATABASE-DRIVEN AUTOMATIC MESSAGE
ACCOUNTING SYSTEM AND METHOD

CROSS REFERENCE TO RELATED
APPLICATION

This application claims the benefit of United States Pro-
visional application Ser. No. 60/017,895, filed on May 17,
1996.

TECHNICAL FIELD OF THE INVENTION

This invention is related in general to the field of tele-
communications. More particularly, the invention is related
to a database-driven automatic message accounting system
and method therefor.

BACKGROUND OF THE INVENTION

Telephone companies collect information on calls made
by its customers to create billing statements, monitor and
diagnose system performance, and manage the telephone
network. The collected information is formatted into indi-
vidual files commonly termed call records. A call record may
pertain to a single call or multiple calls made over a
predefined time period. The call records may also include
different sets of information, some with more detailed data
than others, as defined by the telephone companies. Because
call records have many uses, each telephone company may
desire to receive call records with a number of unique and
different formats to satisfy its own needs. Over time, tele-
phone companies may further desire to alter the format of
one or more of the call records to suit changing needs.

Currently because call data collection and call record
formatting software are hard-coded, software engineers
must spend many hours to generate or modify the source
code of the computer programs performing these tasks in
order to tailor them to the needs of each telephone company.
The same also must be done when a telephone company
desires to change one of its call record formats. The new or
modified source code must then be debugged and recom-
piled before it can be brought on-line. As a result, long lead
time is typically required to make any change to the call data
collection and call record format and the call record collec-
tion process is rigid and not easily adaptable to changing
needs.

SUMMARY OF THE INVENTION

Accordingly, there is a need for call data collection and
call record formatting that may be modified or converted to
a different structure and format easily without the long lead
time typically required of conventional systems.

According to one aspect of the invention, an automated
system receives a plurality of call data blocks each having
data items related to at least one telephone call. The system
includes at least one table indexable by a data item in the call
data block for determining a call/event record structure in
response to a call type and call condition associated with the
telephone call, and a process accesses the call data blocks for
retrieving the data items, and creating the call/event records
with the retrieved data items according to the at least one
table.

According to another aspect of the invention, an auto-
mated system includes at least one structure selection table
having data structure information corresponding to a call
type and call condition associated with the telephone call,
and a structure definition table having definitions of each
field in the call data blocks and corresponding call/event
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2

records for the call type and call condition of the telephone
call. A process accesses the call data blocks, retrieves the
data items, and creates the call records with the retrieved
data items according to the at least one structure selection
table and structure definition table.

According to yet another aspect of the invention, an
automated method for processing call data blocks includes
the steps of collecting a plurality of call data blocks asso-
ciated with a plurality of telephone calls, and using a
predetermined data item in each call data block, accessing a
structure selection table according to a call type and call
condition of the telephone call for determining data struc-
tures of the call data block and a call/event record. Then a
plurality of fields of the call data block and the call/event
record are defined according to a structure definition table.
The data are retrieved from the call data block according to
the structure definition table, and then inserted into the
call/event record according to the structure definition table.

A technical advantage of the system and method of the
instant invention is the ease in which call records and event
records structure and format may be changed and switched.
Telephone company requests for changing the record format
can now be fulfilled without Jong lead time spent in modi-
fying software code, debugging, and recompiling the code.

BRIEF DESCRIPTION OF THE DRAWINGS

For a better understanding of the present invention, ref-
erence may be made to the accompanying drawings, in
which:

FIG. 1 is a simplified exemplary block diagram of a
database-driven automatic message accounting system’s
interaction with other systems in its operating environment;

FIG. 2 is a more detailed exemplary functional block
diagram of a database-driven automatic message accounting
system according to the teachings of the present invention;

FIG. 3 is a block diagram illustrating an exemplary call
and event record formatting process according to the teach-
ings of the present invention;

FIG. 4 is a simplified block diagram of an exemplary flow
of data;

FIG. § is a block diagram of exemplary collection data-
base table relationships according to the teachings of the
present invention; and

FIG. 6 is a block diagram of exemplary control block data
according to the teachings of the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

The preferred embodiment(s) of the present invention is
(are) illustrated in FIGS. 1-6, like reference numerals being
used to refer to like and corresponding parts of the various
drawings.

Referring to FIG. 1, a database-driven automatic message
accounting (AMA) system 10 constructed according to the
teachings of the present invention is shown in an exemplary
operating environment 12. Automatic message accounting
system 10 interfaces with a call processing system 12, which
records the data associated with each telephone call. The
data is stored in a buffer (not shown) and then transferred to
automatic message accounting system 10 after the buffer is
full or after a predetermined period of time. Ama may
optionally format the call records received from call pro-
cessing system 12 and store them into a collection buffer.
When full, or after a predefined time period, the collection
buffer contents are written to a2 memory device such as a
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storage disk 14. The data may then be copied from disk 14
to another storage medium such as magnetic tapes 16 for
transfer to the telephone companies.

Also stored in disk 14 are event records and other data that
are generated by ama or other systems. Event records are
data that record various switch events that have occurred.
The event records are inserted into the collection buffer with
the call records and then transferred to disk 14.

Man-machine interface (MMI) commands may be
received by ama through a user interface device such as a
computer terminal 18 to allow an user to extract and display
ama data, including call records, event records, billing
statistics, and the contents of the ama databases. Through
user interface 18, commands may be entered to change ama
data and instruct ama to perform certain tasks, such as
downloading batch files to tape drive 16.

Amaintenance configuration system 20 may further inter-
face with ama to inform it of date and/or time changes so that
call records and other data bear the correct time and date
information. Further, ama may generate error reports and
transmit this information to a problem reporting system 22
to handle and alert operators and management.

Referring to FIG. 2, ama is shown in its functional
components: collection 30, distribution 32, control 34, dis-
play 36, and search 38. It is worthwhile to note that the
functional partition described herein is exemplary and does
not prectude other partitions. All functional components are
database-driven to provide flexibility and the ability to
change task performance quickly without explicit coding or
recoding. The database, tables, and their operation are
described in detail below.

Collection 30 collects and stores all received call records
from call processing system 12 and event records generated
from within collection 30 itself or received from other
systems such as maintenance configuration system 20. The
call records and event records are optionally formatted into
billing record blocks and stored in disk 14. The format of the
billing record blocks are defined by a plurality of tables
stored in a database 40. In case of a processor failure, billing
data can be recovered from an external memory 42 and/or
disk 14. Collection 30 further issues information problem
reports (IPR) and alarms to problem reporting system 22.

Distribution function 32 primarily provides the ability to
dump one or more batch files from disk 14 to a magnetic tape
16 or to copy from one tape 16 to another 16'. Distribution
32 may receive craft input received by user interface 18 to
perform the transfer of batch files. The status of on-going
dump batch tasks such as the current block number being
transferred is kept in database 40. The batch file transfer task
may be performed as a batch job.

Control function 34 allows craft personnel to access and
modify information about automatic message and account-
ing activity. For example, one control functionality may
allow craft to manually close the current open batch file and
to open a new batch file to accept subsequent data transfers.
Another exemplary functionality may allow craft to change
the size of the batch file and the time period that each batch
file may stay open. Further, the thresholds used to issue
major and minor alarms as the collection file fills up with
billing records may also be changed via control 34. The
batch file closure values and alarm thresholds are defined in
database 40. It is also possible to switch between two billing
record block collection formats through control 34.

Display 36 allows craft personnel to access and display
information about system activity. For example, the current
status of the batch files currently residing on disk 14, such
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as which files are open, closed, damped, being dumped, or
overwritten, can be displayed on user interface 18. Crafi
personnel may also view the current settings of the batch file
closure values and alarm thresholds.

Search 38 allows craft personnel to search batch files for
particular call records and event records. Search criteria on
selected fields in the call and event records may be estab-
lished to focus and direct the search.

As discussed briefly above, automatic message account-
ing tasks are database-driven, i.., the functional compo-
nents access tables that direct their performance. FIG. 3
shows how call and event record formatting is performed
with collection format definition tables.

Within a collection format definition database, a number
of tables are stored that define how data are to be extracted
from a first data structure, optionally reformatted, and then
inserted into predetermined locations in a second data struc-
ture. The collection format definition database tables define
the data structures, the fields within the data structures, and
how data are to be manipulated.

Referring to FIG. 3, a call data block (CDB) 60 is received
from call processing system 12 (FIGS. 1 and 2), which
contain data about a single call or multiple calls made over
a period of time. Call data block includes a plurality of
fields, including a call record identifier (CRID). The call
record identifier is used to identify certain structural selec-
tion tables (SST) to determine the call type and call condi-
tion of the calls. In particular, the call record identifier is
used as an index into a call type selection table (CTST) 62
to locate the proper call type entry, as shown by arrow 62,
Call type selection table contains one entry for each possible
call record type (e.g. flat rate, message rate, etc.) as identi-
fied by its own unique identifier. A field in call type selection
table 62 is a pointer, for example ctyl106__cc, to an entry in
a call condition selection table (CCST) 66, as shown by
arrow 68, which defines the call conditions (answered,
unanswered, etc.) for the particular call type identified by
call record identifier. Another field in the entry in call type
selection table 62 is a pointer to a program, for example
cc_subl06, which may be used to determine the condition
of the call and calculate an index for that call condition in to
the selected entry, as shown by arrow 72. The computed
index into call condition selection table 66 produces another
pointer, sdt106__ua, to a structure definition table (SDT) 74
and a flag shown as (*) to indicate whether a call record
should be produced for that particular call type and call
condition.

Each entry in structure definition table 74 defines a single
field or a combined group of fields for a call or event record
format. The entries may be grouped such that each record
format that is valid for a particular application is described
by a set of consecutive entries. For example, five consecu-
tive entries In structure definition table, 0—4, may be used to
define the five fields in record type A, and two consecutive
entries, 5 and 6, may be used to define the two fields in
record type B. Further, the order of appearance of cntries
defining each field of a record type is the same as the order
of appearance of the corresponding field in the actual record.

Each entry in structure definition table 74 includes a
pointer (sfpt_date) to field formatting tables 76 which
define the source data, for example the date, format and
location (arrow 80); a pointer (dfpt_ date) to field formatting
tables 76' which define the destination data format and
location (arrow 82); and a pointer 84 to a program (date__
sub) which is used to perform any required data processing
or manipulation prior to inserting the data into the destina-
tion data structure.















