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The present invention relates generally to
computer systems, and more particularly to providing a
messaging interface between one or more computer
system environments.

Related Art

Telecommunications network products are services
provided by telephone companies that are carried on
telecommunications networks. A widely known example is
dial-1 long distance voice service which allows a
customer to dial a 1 plus a ten digit number from his
or her home telephone, talk to a party who answers the
telephone on the line of the ten digit number dialed,
and pay for the telephone call when billed at the end
of the month. Although dial-1 is popular, other
calling and payment options are sometimes preferable.
For example, a calling card call allows an individual
to make a call from a phone other than their home phone
and charge the call to the home phone account using the
calling card.

One such calling and payment option is debit
calling which is also referred to as prepaid calling.
Debit calling allows a customer to put funds in an
account and have those funds debited each time a
telephone call is made. Standard debit call processing
includes verification of the account balance prior to
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connecting the call and ongoing balance verification
during the call. An example of a typical debit calling
customer is a parent who purchases a debit calling card
for a child away from home.

Debit calling, as well as other calling and
payment options, are cafried on a telecommunications
network. A telecommunications network comprises two
basic elements: telecommunications equipment, which may
also be referred to as network components, and links
which connect the equipment or components. Because
call handling and information processing for debit
calling differs from other voice services, debit calls
are handled by specialized components in the
telecommunications network. .That is, debit calls are
handled using a specialized computer system.

A computer system, such as the those used for
debit calling, has a need to communicate with other
computer systems to exchange information between one or
more computer programs executing on each computer
system. A particular computer program may need to
communicate with programs which are executed on the
same computer system or with programs which are
executed on other systems throughout the network.

To allow computer programs to communicate with
each other, developers write programs to be compatible
with standards or protocols. A standard or protocol
may be used throughout the telecommunications industry
or it may be owned by a private entity for use with
computer systems sold or operated by that entity.
Protocols determine what information is transmitted,
what timing values should be associated with the
transfer of information, and what format should be used
to transmit the information.

Debit calling is processed by a plurality of
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computer systems that provide switching and routing
functionality, handle individual calls, and store
customer account information. However, computer

systems typically run programs that use different
protocols. Unfortunately, a computer program using one
protocol generally cannot communicate with a computer
program using another protocol.

This can be overcome by providing code in the
computer program that translates the protocol received
from and sent to the other computer program. However,
if a computer program needs to communicate with
multiple computer programs, a significant amount of
additional code may be needed to allow the computer
programs to communicate.

As the length of a computer program increases, the
cost of developing, building, and maintaining the
computer system increases. Also, lengthy code and
complex equipment requirements increase the possibility
of maintenance problems. Development time and cost
increase because longer computer programs require more
manpower and time to develop. Cost of building the
computer system increases because additional equipment
such as links and memory are required. Maintenance
costs increase because the additional code and
equipment are more costly to maintain. Also,
additional equipment and code increase the chances of
more performance problems because the additional
equipment may have failures and the additional code may
have errors that will affect the entire program or
system.

Summary of the Invention
The system and method of the present invention
allow communication between telecommunications network
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components that provide debit customers access to
manual operator consoles for customer services. A
debit customer that wishes customer service will be
routed to a manual operator console. However, the
manual operator console does not contain debit custbmer
account information. In order to process the call,
the manual operator console accesses a service data
point (SDP) to obtain debit customer account
information.

Unfortunately, the SDP uses a different protocol
than the manual operator consoles. The present
invention includes an advanced intelligent network
gateway (AINGW) which is a computer system that
provides message transfer and protocol conversion
allowing communication between the manual operator
consoles and the SDP. The AINGW of. the present
invention can act as a single point of interface
between multiple computer programs using different
protocols. ' '

The manual operator console communicates using
encoded TCAP messages embedded in MCI's proprietary
transmission protocol network information distribution
service (NIDS) sequenced packet protocol (NSPP). NSPP
is an implementation of user datagram prétocol/internet
protocol (USP/IP) and provides communication with
client-server programs. 1In a preferred embodiment of
the present invention, the SDP communicates using
transmission control protocol/internet protocol
(TCP/IP). The AINGW provides a system and method for
converting between the NSPP- based encoded TCAP
messages going to and coming from the operator consoles
to the TCP/IP-based encoded TCAP messages going to and
coming from the SDP. Please refer to the attached
Glossary for a reference of acronyms and their
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definitions.

The AINGW of the present invention comprises
several software layers for message transfer and
protocol conversion needed for communication between
the manual operator consoles and the SDP. The AINGW
includes a basic overseer service (BOSS), an advanced
intelligent network application (AIN_APP), an
interprocess communications manager (IPC_MGR), a NSPP
interface module (NIM), an alarm screener, and an
operational measurements (OM) module. The BOSS is
responsible for starting, stopping, and monitoring the
processes on the AINGW. The AIN APP is a computer
program that includes software layers for receiving,
processing, and sending messages between the NIM and
the IPC_MGR. The NIM is a IPC_MGR NSPP client and
server. The IPC_MGR is a TCP/IP peer to peer network
element.

The AIN_APP performs protocol conversion by
receiving the message from NIM and sending it to the
IPC_MGR. The NIM unpacks the message from the NSPP
packet before sending it to AIN_APP. The AIN_APP sends
the message to the IPC_MGR, which packs it in a TCP
packet and sends it to the SDP. For the response, the
IPC__ MGR unpacks the message from the TCP frame before
giving it to the AIN_APP. The AIN_ APP sends the
message to the NIM, which packs it in a NSPP packet and
sends it to the manual operator console.

In order to process messages sent between the NIM
and the IPC_MGR, the AIN_ APP performs multiple steps
for protocol conversion. ~Protocol conversion for
messages sent from the NIM to the IPC_MGR involves
decoding the message, storing information from the
message temporarily in an array, and reformatting the
message. Protocol conversion for messages sent from
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the IPC_MGR to the NIM involves decoding the message,
validating that an error response message was not sent,
retrieving information stored in an array, and
repopulating the information in the response message.

Further features and advantages of the invention,
as well as the structure and operation of various
embodiments of the invention, are described in detail
below with reference to the accompanying drawings. 1In
the drawings, like reference numbers generally indicate
identical, functionally similar, and/or structurally
similar elements. The drawing in which an element
first appears is indicated by the leftmost digits in
the corresponding reference number.

Brief Description of the Figqur

FIG. 1 is a block diagram of an advaﬁced
intelligent network gateway (AiNGW) interface
environment according to a preférred embodiment of the
present invention;

FIG. 2 is a block diagram of the elements of an
AINGW in accordance with a preferred embodiment of the
present invention;

FIG. 3 is a block dlagram of the structure of an
AINGW in accordance with a preferred embodlment of the
present invention;

FIG. 4 illustrates the AINGW message flow
according to a preferred embodiment of the presént
invention; |

FIG. 5 illustrates the advanced intélligent
network application (AIN_APP) message floﬁ according to
the preferred embodiment of the present invention;

FIG. 6 illustrates the operation of a basic
overseer service (BOSS) of the AINGW of FIGS. 2 and 3
according to a preferred embodiment of the present

6
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invention;

FIG. 7 illustrates the operation of the main
routine of the AIN APP program residing in the main
memory of the AINGW of FIGS. 2 and 3 according to a

5 preferred embodiment of the present invention:

FIG. 8 illustrates the operation of an advanced
intelligent network process message NIM
(AIN_PROCESS_MSG_NIM) module of the AIN APP residing in
the AINGW of FIGS. 2 and 3 according to a preferred

10 embodiment of the present invention;

FIG. 9 illustrates the operation of a begin chosen
(BEGIN_CHOSEN) routine of the AIN_APP residing in the
AINGW of FIGS. 2 and 3 according to a preferred
embodiment of the present invention; _

15 FIG. 10 illustrates the operation of an advanced
intelligent network process message IPC
(AIN_PROCESS_MSG_IPC) layer of the AIN_APP residing in
the AINGW of Flés. 2 and 3 according to a preferred
embodiment of the present invention.

20 FIG. 11 illustrates the operation of a
transaction capabilities application part message
receive (TCAP_RECV) layer of the AIN_APP residing in
the AINGW of FIGS. 2 and 3 according to a preferred
embodiment of the present invention; '

25 FIG. 12 illustrates the operation of a transaction
capabilities application part message send (TCAP_SEND)
layer of the AIN_APP residing in the AINGW of FIGS. 2

- and 3 according to a preferred embodiment of the
present invention; and

30 FIG. 13 illustrates the operation of an advanced
intelligent network timer expired (AIN_TIMER_EXPIRED)
routine of the AIN _APP residing in the AINGW of FIGS. 2
and 3 according to a preferred embodiment of the
present invention.
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Detailed Degcription of the Preferred Embodiments

FIG. 1 is a block diagram of an advanced
intelligent network gateway (AINGW) interface
environment 102. The AINGW 124 is an interface between

5 a service data point (SDP) 128 and one or more manual
operator consoles 122. The AINGW 124 allows
information to flow from the SDP 128, which stores
debit customer account information, to the manual
operator consoles 122A, 122B ... 122n that are used by

10 human operators to process calls. In order to allow
communication between the SDP which uses transmission
control protocol/internet protocol (TCP/IP) and the
manual operator consoles 122 which communicate to the
telecommunications network using network information

15 distribution service (NIDS) sequenced packet protocol
(NSPP) which is an implementation of ﬁser datagram
protocol/internet protocol (UDP/IP), the AINGW 124
performs protocol conversion between TCP/IP and NSPP
(UDP/IP). '

20 The AINGW interface environment 102 is one
possible environment of an AINGW 124. The AINGW
interface environment 102 described below is included
in a telecommunications network that processes debit
calls. The telecommunications network includes several

25 networks such as first and second local exchange
networks 106 and 132 and an interexchange network
110. The interexchange network 110 comprises a
plurality of switches including an exemplary
interexchange network switch 108 and an exemplary

30 bridging switch 112. 1In addition, within the
interexchange network 110, a service switching control
point (SSCP) 130, an automated call distributor (ACD)
114, an intelligent service network applications
processor (ISNAP) 116, manual operator consoles 122,
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the AINGW 124, and the SDP 128 are used to process
debit customer service calls.

The AINGW interface environment 102 can best be
described by referencing the processing of a typical
call. A call is placed by a debit customer dialing an
800 number using a telephone 104. The call is received
by a first local exchange network 106. A first local
exchange network 106 comprises switches and termination
equipment within a localized area. An example of a
first local exchangé network 106 is a local telephone
operating company network such as Bell Atlantic. The
first local exchange network 106 sends the call to an
interexchange switch 108 in an interexchange network
110. _

Similar to the first local exchange network 106,
an interexchange network 110 comprises a plurality of
switches, also referred to as exchanges, that are
located throughout a geographic area. For example, a
national interexchange network 110 comprises switches
located throughout the nation. The interexchange
network 110 is typically used to process long-distance
telephone calls. When a call is routed to the
interexchange network 110, it may be routed to one or
more switches within the interexchange network.

If the call is received by the interexchange
network switch 108, the interexchange network switch
108 will route the call to a bridging switch 112. The
bridging switch 112 will then route the call to the
SSCP 130. Alternatively, if a bridging switch 112
receives the call, the bridging switch 112 will route
the call directly to the SSCP 130. The switches in
the interexchange network 110, including the
interexchange network switch 108 and the bridging
switch 112, may be implemented using DMS-250 switches
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manufactured by Nortel.

When a customer requires customer service
assistance, or if the customer wants to recharge his or
her prepaid card, a human operator may assist. The
SSCP 130 sends the call to the ACD 114 by generating a
message with the 800 number dialed by the customer.

The SSCP 130 sends the call to the ACD 114 wvia the
bridging switch 112.

After'the bridging switch 112 sends the call to
the ACD 114, the ACD 114 communicates with the ISNAP
116 to route the cail to a manual operator console
122A. The call is handled as a new call by ACD 114.
Exemplary manual operator console 122A allows a human
operator to handle one individual debit call at a time.
Manual operator consoles 122 are 16gically grouped
together in groups. The ISNAP ilﬁ'selects a manual
operator console 122A and ensures that incoming calls
are distributed among the logically defined groups.

The ISNAP 116 has a database containing routing
information (group number) for the 800 number used to
dial the call. The ISNAP 116 returns the group number
to the ACD 114, which in turn selects a specific
operator 122A from this group and establishes a
software and voice connection to this operation console
122A. The ACD 114 provides switching functionality
between the ménual operator console 122A that was
selected by the ISNAP 116 and the interexchange network
110. The ACD 114 may be implemented using the automated
call distributor manufactured by Nortel.

The ISNAP 116 communicates to the manual operator
consoles 122 via NSPP on an operator network center
(ONC) wide area network (WAN) and two local area
networks (LANs) referred to as the ONC LANs/WAN 118.
The ONC LANs/WAN 118 provide a connection to the manual

10
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operator console 122A and may assist the ISNAP 116 in
directing thé call to a manual operator console 122A.
The ONC LANsS/WAN 118 is a transmission medium and
provides access to databases that store information
used to process calls. The manual operator consoles
122 communicate with the ONC LANs/WAN 118 using NSPP,
The ONC LANS/WAN 118 may be implemented with one or
more WANs and/or LANs using Ethernet technology, a
token ring LAN, or other similar WAN/LAN technology.
The manual operator consocles 122 are computer
consoles that receive calls from the ACD 114 and
provide the human operator (not shown) with the
information to address the debit customer's call.
Unfortunately, the information received does not
include debit customer account information. The manual
operator consoles 122 need access to the SDP 128 in
order to obtain debit customer account information.

' The SDP 128 stores debit customer account
information used for traffic handling;'service
provisioning, and billing of debit calls. In
accordance with the present invention, the manual
operator console 122 accesses the SDP 128 via the AINGW
124 and the SDP LAN 126. The AINGW 124 provides
protocol conversion between TCP/IP used by the SDP 128
and NSPP used by the manual operator consoles 122. The
AINGW 124 includes one or more computer programs with
layers that interface with the SDP 128 and the manual
operator consoles 122, perform protoccol conversion, and
monitor other processes. The computer programs of the
ATINGW 124 will be described in further detail with the
reference to FIG. 2 and FIGS. 4-10.

The selected manual operator console 122A uses
information received from the SDP 128 to process the
call and then releases the call back to the bridging

11
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switch 112 via the ACD 114. The bridging switch 112
connects the call to the receiver 134 via a second
local exchange network 132. Similar to a first local
exchange network 106, a second local exchange network
132 comprises switches and termination equipment within
a localized area. The example used in illustrating a
first local exchange network 106, a local telephone
operating company network such as Bell Atlantic, also
applies to a second local exchange network 132.

FIG. 2 is a block diagram of the elements of an
AIN of the interface environment 102 of FIG. 1. The
computer program layers of the AINGW 124 comprise a
basic overseer service (B0SS) 202, an advanced
intelligent network application (AIN_APP) 204, an
interprocess communications manager (IPC_MGR) 206, a
NSPP interface layer (NM) 210, an operational
measurements process (OM) 214, a human machine
interface (HMI) 216, and an alarm screener 218. The
IPC_MGR 206 and the NIM 210 provide software interfaces
between the AINGW 124 and the SDP 128 and the manual
operator consoles 122 respectively. The AIN_APP 204
provides transfer of messages between the IPC_MGR 206
and the NIM 210 and protocol conversion. The BOSS 202,
OM 214, and alarm screener 218 provide measurement
data, monitoring, and error logging. The HMI allows
configuration of entities within the computer programs
on the AINGW 124.

The AIN_SDP link 208 and AIN-manual operator
console link 212 provide links to the SDP 128 and the
manual operator consoles 122 respectively. The AIN-
manual operator console link 212 provides a link from
the AINGW 124 to the manual operator consoles 122 via
the ONC LANs/WAN 118.

The BOSS 202 is responsible for starting, stopping

12
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and monitoring the processes on the AINGW 124. The
BOSS 202 is the first process started during the start
up of the AINGW 124. Monitoring processes on the AIN

is done using heartbeats. In addition, the BOSS 202

accepts commands from the HMI 216 to start or stop the
AINGW 124 and commands from the NIM 210 to notify of
connectivity problems to the manual operator consoles

.122. The BOSS is described further below with

reference to FIG. 5.

The AIN_APP 204 is a computer program on the AINGW
124 that interfaces between the manual operator
consoles 122 and the SDP 128. The AIN_APP 204
interfaces with the manual operator consoles 122 and
SDP 128 by communicating with the two interface

. programs, the NIM 210 and the IPC_MGR 206, on the AINGW

124. The AIN_APP 204 interfaces with the manual
operator consoles 122 by communicating with the NIM 210
and it interfaces with the SDP 128 by communicating
with the IPC_MGR 206.

The AIN_APP 204 communicates with the NIM 210 and
the TPC_MGR 206 by receiving and sending transaction
capabilities application part (TCAP) messages. A TCAP
message is in the same format as the TCAP message
defined by the industry standard format for TCAP
messaging for using with Signaling System Number 7
(SS7) protocol. However, unlike the industry standard,
TCAP messages are used with various protocols and are
not limited to use with SS7. The current industry
standard is published in the International
Telecommunications Union (ITU) Signaling System Number
7 (887) Integrated Services Digital Network (ISDN) User
Part (ISUP) NCT 1.113 (1995) document and the

-International Telecommunications Union (ITU) Signaling

System Number 7 (SS7) Message Transfer Part (MTP) NCT

13
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1.111 (1992) document which are incorporated herein by
reference in their entirety. 1In accordance with the
preferred embodiment of the present invention, the TCAP
messages received and sent by the ATN _APP 204 include
information to process and bill debit calls.

The AIN_APP 204 receives TCAP messages from the
manual operator consoles 122 and sends the TCAP
messages to the SDP 128. When the AIN_APP 204 receives
a reply from the SDP 128, the AIN _APP 204 sends the
reply to the manual operator consoles 122. In order to
send the TCAP messages between the manual operator
consoles 122 and the SDP 128, the AIN _APP 204 converts
between TCP/IP and NSPP.

The AIN _APP 204 includes software layers that
receive, send, and perform protocol conversion. Within
the AIN APP process, a transaction capabilities
application part receive (TCAP_RECV) layer receives
TCAP messages from both the manual operator consoles
122 via the NIM: 210 and from the SDP 128 via the
IPC_MGR 206. Within the AIN_APP process, a transaction
capabilities application part send (TCAP_SEND) layer
sends messages to both the manual operator consoles 122
via the NIM 210 and to the SDP 128 via the IPC_MGR 206.
An advanced intelligent network process message NIM
(AIN_PROCESS_MSG_NIM) layer and an advanced intelligent
network process message IPC (AIN_PROCESS_MSG_IPC) layer
perform protocol conversion. The AIN_APP is described
further in FIGS. 5 and 7-13. '

The TCAP messaging is encoded in abstract syntax
notation (ASN.1l). Abstract syntax notation is a
generic computer programming language that can be used
to write message definitions for products that will
reside on various platforms. The abstract syntax

- notation used to encode the transaction capabilities

14
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application part (TCAP) message complies with the

industry standard 2.07 and 2.08 established by the

Consultative Committee on International Telegraph and

Telephone which is the standards-setting.committee'of
5 the International Telecommunications Union (ITU) .

The AIN_APP 204 communicates to the SDP 128 via
the IPC_MGR 206. The IPC_MGR 206 is a TC_P/IP
interface. In accordance with the preferred embodiment
of the present invention, the IPC_MGR 206 allows

10 communication with the SDP 128. The IPC_MGR 206 is
referred to as a transport mechanism application
because it is the mechanism which processes use to
transport messages. The IPC_MGR 206 is described
further in U.S. Patent Application serial number

15 08/671,027 entitled, "System and Method for Inter-
process Communication® filed on June 25, 1996 which is
incorporated by reference herein in its entirety.

Communication protocols, such as TCP/IP, provide
connectivity for communication between two networked

20 nodes. Examples of TCP/IP implementations include
Multinet, a computer program produced by TGV, Inc. and
UCX, a computer program by Digital Equipment

Corporation.
The IPC_MGR 206 communicates to the SDP 128 via an

25 AIN-SDP link 208. The AIN-SDP link 208 connects the
' AINGW 124 to the SDP 128 via the SDP LAN 126.
The AIN APP 204 communicates to the manual

operator consoles 122 wvia the NIM 210. The NIM 210 is
a NSPP client and server that runs on the AINGW 124.

30 NSPP is a session oriented, guaranteed delivery,
communication protocol. NSPP is implemented on top of
UDP/IP, used by the manual operator consoles 122, to
provide faster communication for call processing.
Although the NIM may interface with computer programs

15
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by functioning as both a client and a server, in the
preferred embodiment of the present invention, the NIM
210 is a server. The NIM is also referred to as a
transport mechanism application because it transports
messages between applications. The NIM is described in
further detail in U.S. Patent Application Serial Number
08/672,139 entitled, "A Communication Gateway" filed on
June 27, 1996 which is incorporated by reference herein
in its entirely.

The NIM 210 communicates to the manual operator
service consoles 122 via an AIN-manual bperator console
link 212. The AIN-manual operator console link 212
connects the AINGW 124 to the manual operator consoles
122 via the ONC LANs/WAN 118.

The OM 214 collects call data from the AIN_APP on
the AINGW 124. The OM uploads this data, via NIM, to
mainframe for further analysis.

The HIM 216 provides access via a series of
software menus which allow the configuration, addition,
or deletion of configurable entities within the
computer programs on the AINGW 124.

The alarm screener 218 accepts from the other
processes on the AINGW 124. The alarms are logged'into
an alarms log file and receive alarm treatment. Alarm
treatment consists of thresholding and screening the
alarms so the alarms can be processed by other computer
programs on the computer system network.

The AINGW 124 of the present invention is
preferably implemented using a computer system as shown
in block diagram form in FIG. 3. The computef system
includes one or more processors, such as processor 306
connected to bus 304. 1In a preferred embodiment of the
present invention the AINGW 124 is a DEC Alpha server
1000 with one central processing unit (CPU) operating

16
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at 266 megahertz (MHZ). Also connected to bus 304 is
main memory 308 (preferably random access memory, RAM)
and secondary storage devices 310. In a preferred
embodiment of the present invention, the secondary
storage devices 310 include, for example, a hard drive
312 and a removable Storage medium drive 314 (such as a
disk drive, for example).

The AIN_APP 204 is preferably a computer program
that resides in main memory 308 while executing. When
executing, this computer program enables the AINGW 124
to'perform the features of the present invention as
discussed herein. Thus, the AIN APP 204 represents a
controller of the AINGW 124 (and of the processor 306).

In one embodiment the present invention is a
computer program product (such as removable storage
medium 316, representing a computer storage disk,
compact disk, etc.) comprising a computer readable
media having control logic recorded thereon. The
control logic, when loaded into main memory 308 and
executed by processor 306, enables the processor 306 to
perform the operations'described herein.

FIG. 4 illustrates the message flow involving an
AINGW 124. The message flow is described with respect
to an ekemplary call being handled by a manual operator
console 122A. The message flow begins with the manual
operator console 122A sending a TCAP message to the SDP
128 via the AINGW 124 to obtain information needed to
process and bill a debit customer's call. The SDP 128
provides the information in the TCAP message, also
referred to as a response TCAP message, responding to
the manual operator console 122A also
via the AINGW 124.

As shown in FIG. 2, several computer programs
reside on the AINGW 124. The programs that provide

17
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message transfer between the manual operator console
1222 and the SDP 128 are the network interface module
service (NIMSYS) which is a computer program associated
with the NIM 210, the AIN_APP 204, and the IPC_MGR 206.
NIMSYS receives the message sent by manual operator
console 122A'and sends the message to the'AIN_APP 204
for protocol conversion. The AIN_APP 204 sends the
message to the SDP 128 via the IPC_MGR 206. When the
SDP 128 responds, the IPC_MGR 206 receives the message.
The IPC_MGR 206 sends the message to the AIN_APP 204
for protocol conversion. The AIN _APP 204 sends the
message to manual operator console 122A via NIMSYS.

In step 406, the manual operator console 122A
sends a TCAP/NSPP (UDP/IP) message. The TCAP message
sent by the manual operator console 122A is in NSPP
(UDP/IP) compatible format because the manual'operator
consoles 122 and operator network center LANs/WAN

‘communicate using NSPP over UDP/IP.

In step 408, NIM receives the NSPP packet. The
NIM transfers the message to the AIN APP service. NIM
is described in further detail in U.S. Patent
Application Serial Number 08/672,139 entitled, “A
Communication Gateway" referenced above.

In step 410, the AIN_APP'204 processes the TCAP
message. The AIN_APP 204 transfers the message from
the NIM to the IPC_MGR and provides protocol conversion
from NSPP (UDP/IP) protocol to TCP/IP. The AIN APP 204
is described in further detail with respect to FIGS. 5-
13. Step 410 corresponds to steps 508-512 of FIG. 5.

In step 412, the IPC_MGR receives the message from
AIN_APP 204. The IPC_MGR 206 transports the message
from the AIN_APP 204 to the SDP 128. The processing
performed by the IPC_MGR 206 is described in further
detail in U.S. Patent Application Serial Number

18
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08/671,027 entitled, "System and Method for Inter-
process Communication" referenced above.

In step 414, the SDP 128 receives the TCAP/TCP/IP
message. The TCAP message received by the SDP 128 is
compatible with TCP/IP.

In step 416, the SDP 128 sends a response
TCAP/TCP/IP message.

In step 418, the IPC_MGR 206 receives the message
from the SDP 128. The IPC_MGR 206 transports the
message from the SDP 128 to the AIN_APP 204. The
processing performed by the IPC_MGR 206 is described in
further detail in U.S. Patent Application Serial Number
08/671,027 entitled, "System and Method for Inter-
process Communications! referenced above.

In step 420, the AIN_APP 204 receives and
processes the message. The AIN APP 204 transfers the
message from the IPC _MGR 206 to the NIM and provides
protocol conversion from TCP/IP to NSPP. (UDP/IP). The
ATN _APP 204 is described in further detail with respect
to FIGS. 5-13. Step 410 corresponds to steps 518-522
of FIG. 5.

In step 422, the NIM receives the message from
AIN_APP 204. NI1M processing is described in further
detail in U.S. Patent Application Serial Number
08/672,139 entitled, "A Communication Gateway"
referenced above.

In step 424, the manual operator console 122A
receives the message. The response message received by
the manual operator console 122A is in NSPP (UDP/IP)
format.

FIG. 5 illustrates the message flow within the
AIN _APP. Several software layers of the AIN_APP,
mentioned previously in the description of FIG. 2,
receive, send, and perform protocol conversion. The
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TCAP_RECV layer acts as a single interface for
receiving TCAP messages. The TCAP_RECV layer receives
both the initial TCAP message from the manual operator
console 122A and the reply TCAP message from the SDP
128. The TCAP_SEND layer acts as a single'interface for
sending TCAP messages. The TCAP_SEND layer sends both
the initial TCAP message to the SDP 128 and the reply
message to the manual operator console 122A. The
AIN_PROCESS_MSG_NIM layer performs protocol conversion
for the initial TCAP message sent from the manual
operator console 122A to the SDP 128. The
AIN_PROCESS_MSG_IPC layer performs protocol conversion
for the response TCAP message from the SDP 128 to the
manual operator console 122A.

In step 506, the manual operator console 122 sends
a TCAP message to the AINGW 124. The TCAP message
complies with the ITU TCAP standard referenced above.
In order to describe how information is passed between
the manual operator console 122A and the SDP 128, a
description of the TCAP message is provided below. 1In
the preferred embodiment of the present invention, the
fields of the TCAP message are used either to assist in
the transaction of the message or to pass other
information, such as debit customer account
information, between the manual operator console 122a
and the SDP 128. ' '

The TCAP message includes two portions: a
transaction portion and a component portion. The
transaction portion is used to assist in sending the
message between the manual operator console 122A and
the SDP 128. The transaction portion indicates the
message type and provides information identifying the
message and the component portion. The transaction
portion and the component portion are described in
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Table 1 below. The transaction portion is described in
more detail in Table 2 following Table 1.

I Transaction Cagabilities Agglication Part Message !

5 Field Usage
Transaction Portion Indicates the type of message and the
network elements that will receive the
message.
Component Portion ‘Indicates the operation to be performed,

provides parameters that can be
specified on a product-by-product basis,
and provides a response to the message
transfer.

10 Table 1

Transaction Portion of the Transaction

Cagabilities Agglication Part Message

15 Field Usage

Message Type Tag Indicates the type of transaction. The
five types are begin, end, continue,
abort and unidirectional.

Total TCAP Message Indicates the total length of the TCAP

Length message.

Transaction Portion Comprises a transaction identifier and
20 Information Element transaction identifier length. A

transaction identifier permits
transaction association. A transaction
identifier length indicates the total
length of the transaction identifier.

Component Portion Tag | Indicates that the component portion of
: the TCAP message follows.

Component Portion Indicates the total length of the
Length . component portions
25 ’ _ Table 2

‘At the beginning of a transaction, the manual
operator console 122 sends a begin type TCAP message
30 which requires a response be returned. The type of
message is indicated in the first field of the message
as shown in Table 2. The possible message type tags
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are described in further detail in Table 3 below. In
addition, Table 3 provides the appropriate transaction
identifier for each message type tag.
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Message Type Definition and Association
with Transaction Identifier
Message Type Tag | Use of Message Type Tag Transaction
_ Identifier
Begin Indicates the beginning An originating
of a transaction and the | transaction
need to return a - identifier is
response included in the
: message
End Indicates the response A destination
to a query and an end to | transaction
the transaction identifier is
' included in the
message
Continue A response to a query, Both originating
with a prearranged and destination
timeout transaction
identifiers are
included in the
message
Abort Indicates an abrupt A destination
‘termination of the transaction
transaction identifier is
inciuded in the
message
Unidirectional A message sent without a | A destination
response transaction
identifier is
included in the
message.

Table 3

In addition to a transaction portion, the
transaction capabilities message also includes a

component portion. The component portion may be one of
the following types: invoke, return result last,
return result not 1ast,'retufn error, or reject. In
begin, end, unidirectional, and continue type

messages, the component portion includes information to
assist in sending the message. In addition, the
component portion of the end type or continue type
response messages includes the information needed by
the manual operator console 122A. Further detail on

the component portion is given in Table 4 below.
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Component Portion of the Transaction

Cagabilities Agglication Part Message .
Field

: Usage

Invoke Component

Indicates the operation to be
performed and, in the preferred
embodiment of the present invention,
parameters needed to perform the
operation. '

Return Result Last.

Indicates that a transaction completed
successfully. Includes a component
type tag and an invoke identifier tag.
May also include a sequence tag and an
operation and code tag. In the
preferred embodiment of the present
invention, parameters are included in
a parameters field that provide
information about the debit customer's
account. A sequence tag is used when
there is more than one parameter in a
component. It is followed by sequence
length. . '

Return Result Not Last

Indicates a response without a
completion of the transaction.
Includes a component type tag and an
invoke identifier tag. May also
include a sequence tag and an
operation and code tag. In the
preferred embodiment of the present
invention, parameters are included in
a parameters field that provide
routing and billing information. A
sequence tag is used when there is
more than one parameter in a
component. It is followed by sequence
length.

Return Error Component

Indicates either that invalid
information was transmitted or a
system failure exists that prohibits
call set-up. Includes a component
type tag and an invoke identifier tag.
May also include a parameters field.

Reject Component -

Indicates a protocol error such as a
missing parameter. Includes a
component type tag, an invoke :
identifier tag, a problem code tag,
and a parameter field. A problem code
is preceded by a problem code tag and
a problem code length. A problem code
may be one of the four following
types: a general problem, a return
result problem, and a return error
problem.

Table 4
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Because a begin type TCAP message is sent from the
manual operator console 122a, the component portion
comprises an invoke component. The invoke component
includes the operation to be performed and parameters
defined on a message-by-message basis. More
information on the query or invoke component is given
in Table 5 below.

! Invoke nggonent ' !

Field Usage
Component Type'Tag ' Indicates the type of component.
Invoke Identifier Invoke identifiers are used to

distinguish between multiple
components within a single
transaction. The invoke identifier
.is preceded by an invoke identifier
tag and an invoke identifier length.

Linked Identifier Tag Links mhltiple transactions.
Preceded by a link identifier tag and
link identifier link.

Operation Code Identifies the operation to be
performed. The operation code is
preceded by an operation code tag and
an operation code length.

Parameter Contents Parameters defined on a message-by-
message basis. Parameter contents
are preceded by the parameter tag and
parameter length.

Table 5

The parameters contents field shown in Table 5 in
the query or invoke component of the TCAP message
contains parameters that are defined on a message-by-
message basis. In a requést message, the parameter
contents field contains the data necessary for the SDP
128 to access the customer’s debit account. In a
response, the parameter contents field contains the
status of the customer’s account.

In step 508, the TCAP_RECV layer within the
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AIN_APP is executed. The TCAP_RECV layer determines
which transport mechanism application sent the TCAP
message. In other words, the TCAP_RECV layer
determines whether the TCAP message is received via the
NIM 210 from the manual operator console 122 or via the
IPC_MGR 206 from the SDP 128. When the message is sent
from the manual operator console 1222, the TCAP_RECV
layer will determine that the message is received from
the NIM 210. When the TCAP_RECV layer determines the
source of the message, it processes the corresponding
decoding and constructing layer. The decoding and
constructing layers are the AIN_PROCESS_MSG NIM layer
and the AIN_PROCESS_MSG_IPC layer. The TCAP_RECV layer
is described in further detail with reference to FIG.
11. The AIN_PROCESS_MSG_NIM layer is described further

" with reference to FIG. 8. The AIN_PROCESS_MSG IPC

layer is described further with reference to FIG. 1 0.

- In step 510, the AIN_PROCESS _MSG NIM layer is
executed. Similar to TCAP_RECV, the -
AIN_PROCESS_MSG_NIM layer is within the AIN APP
computer program. The AIN_PROCESS_MSG NIM layer
decodes the TCAP message and stores the information
from the message in an array. The AIN_PROCESS_MSG_NIM
layer populates a dialog identifier which identifies
the element in the array where the information was
stored. The AIN_PROCESS_MSG _NIM layer is described in
further detail with reference to FIG. 8.

In step 512, the TCAP_SEND layer is executed. The
TCAP_SEND layer is also within the AIN_APP. The
TCAP_SEND layer determines which transport mechanism
application will receive the TCAP message. In other
words, TCAP_SEND determines whether to send the TCAP
message via the NIM 210 to the manual operator console
122 or via the IPC_MGR 206 to the SDP 128.
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Accordingly, when the message is received from the
manual operator console 122, the TCAP_SEND layer
forwards the message to the SDP 128 via the IPC_MGR
206. After TCAP_SEND determines the recipient of the
message, it processes the corresponding decoding and
constructing laYer. The TCAP_SEND laver is described
in further detail with reference to FIG. 12.

In step 514, the SDP 128 receives the TCAP
message. The SDP 128 is a computer system that
includes a database that stores debit customer account
information. For typical debit calls, the SDP 128 is
accessed by the SSCPp 130.

The SSCP 130 provides automated menus that allow
the debit customer to select options and provide
information to process the call.

However, when the debit customer wishes to
use customer services, the call must be routed to one

. of the manual operator consoles 122 which use NSPP

(UDP/IP) protocol. The manual operator consoles 122
request debit customer information required for
processing the call from the SDP 128 as occurs with
call processing via the SSCP 130. Unlike call
processing via the SSCP 130, the call is routed via the
AIN because protocol conversion is needed. Similar to
call processing with the SSCP 130, the SDP 128
processes the TCAP message using stored debit customer
account information.

In step 516, the SDP 128 sends a response TCAP
message. The response is a continue type TCAP message.
Like the begin type TCAP message, the continue type
TCAP message comprises a transaction portion and a
component portion which are described in further detail
in Table 1 above. Unlike the begin type TCAP message,
the continue type TCAP message has a continue type
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message type tag. Further detail on message type tags
is given in Table 3 above,

The SDP 128 stores the customer account
information in the component portion of the response
TCAP message shown in Table 4 above. The component
portion of a successful continue type TCAP message
comprises a return result component.

! ‘Return Result 00§gonent . I

Field _ Usage
Component Type Tag Indicates the type of component.
Invoke Identifier Invoke identifiers are used to

distinguish between multiple
components within a single
transaction. The invoke identifier
is preceded by an invoke identifier
tag and an invoke identifier length.

Operation Code Identifies the operation to be

' performed. The operation code is
preceded by an operation code tag and
an operation code length. '

Sequence Tag - | May be used to provide information
about the component seguence

Parameter Contents Parameters defined on a message-by-
message basis. Parameter contents
are preceded by the parameter tag and
parameter length.

Table 6

The parameters_field of the return result
component of the continue type TCAP message shown in
Table 6 is used to transmit the customer account
information. The parameter field shown in Table 6 is
in the same format of the more detailed description of
the parameter field that was discussed with respect to
the invoke component of the begin type TCAP message.
The SDP 128 populates the information into the
parameter contents field.

In step 518, the TCAP_RECV layer is executed. The
TCAP_RECV layer is the same layer that is processed in
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step 508 when the begin type TCAP message is sent from
the manual operator console 122. Similar to the
processing of the begin type TCAP message, the
TCAP_RECV layer determines which transport mechanism
application sent the TCAP message. In other words, the
TCAP_RECV layer determines whether the TCAP message is
received via the NIM 210 from the manual operator
console 122 or via the IPC_MGR 206 from the SDP 128.
In step 518, the message is received from the SDP 128,
therefore, the TCAP_RECV layer will determine that the
TCAP message was received from the IPC_MGR 206. When
the TCAP_RECV layer determines the source of the
message, it processes the corresponding decoding and
constructing layer. The TCAP_RECV layer is described
in further detail with reference to FIG. 11. -

In step 520, the AIN _PROCESS_MSG_IPC layer is
executed. Similar to other layers described above, the
AIN_PROCESS MSG IPC layer is also within the AIN_APP
computer program. The AIN_PROCESS MSG_IPC layer
decodes the TCAP message and retrieves the information
stored in the array during step 510. Thé
AIN_PROCESS_MSG_IPC layer retrieves the dialog
identifier from the message received from the SDP 128.
The dialog identifier is used to identify the element
in the array that was used to store the information
during step 510. The AIN_PROCESS_MSG IPC layer uses
the dialog identifier to retrieve the information
stored in the dialog array. The AIN_PROCESS_MSG_IPC
layer populates the stored information into the TCAP
message. The AIN_PROCESS _MSG_IPC layer is described in
further detail with reference to FIG. 10.

In step 522, the TCAP_SEND layer is executed. The
TCAP_SEND layer is the same layer that is processed in
step 512 when the begin type TCAP message is sent from
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‘the manual operator console 122 td the SDp 128.

Similar to the processing of the begin type TCAP
message, TCAP_SEND determines which transport mechanism
application will receive the TCAP message. 1In other
words, TCAP_SEND determines whether to send the TCAP
message via the NIM 210 to the manual operator console
122 or via the IPC_MGR 206 to the SDP 128.

Accordingly, when the message is received from the SDP
128 with the information requested, the TCAP_SEND layer
determines that the message is being sent to the NIM
210 to provide the information to the manual operator
console 122. When TCAP_SEND determines the recipient
of the message, it processes the corresponding decoding
and constructing layer. The TCAP_SEND layer is
described in further detail with reference to FIG. 12.

In step 524, the manual operator console 122A
receives the continue type TCAP message. The manual
operator console 122A retrieves'the information from
the parameter contents field of the TCAP message and
provides the human operator with information needed to
process the debit call.

FIG. 6 is a flowchart 602 which illustrates the
operation of BOSS 202.  The BOSS 202 is responsible for
starting, stopping, and monitoring the processes on the
AINGW 124. The BOSS 202 process is the first process
called during start up of the AINGW 124.

In step 606, BOSS 202 starts through the batch
process. The batch process submits batch jobs that
include command procedures that initiate BOSS 202 and
enable BOSS 202 to begin processing.

In step 608, BOSS 202 reads the BOSS configuration
file. The BOSS configuration file contains identifiers
for each process to be started by BOSS 202 along with
other information about the processes.
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In step 610, BOSS 202 starts the processes in the
BOSS configuration file. In this embodiment, the BOSS
configuration file will call the IPC_MGR 206, the alarm
screener 218, the NIM 210, and the AIN _APP 204. During
start-up, each process initializes commuﬁication with
BOSS 202, performs internal initialization, and sends
an initialization complete message back to BOSS 202.
BOSS 202 starts the processes in the order they are
specified in the configuration file.

The IPC_MGR 206 is responsible for monitoring BOSS
202. Therefore, the IPC_MGR 206 is the first process
that BOSS 202 starts. If BOSS 202 malfunctions, the
IPC_MGR 206 controls and restarts BOSS 202.

In step 612, BOSS 202 establishes a lock on each
process that was started. The lock will allow BOSS 202
to be notified if a process terminates.

In step 614, BOSS monitors applications’ status.
BOSS 202 monitors specified processes referred to as
heartbeat processes. The BOSS configuration file has a
heartbeat flag, which when set to ¥, will cause BOSS
202 to monitor the flagged or heartbeat process. To
monitor a process, BOSS 202 sends a heartbeat, starts a
timer, and waits for a response. If a response is not
received from the process within the time-out period,
BOSS 202 will stop and restart the process. If other
processes are interdependent on the malfunctioning
process, BOSS 202 will stop the other processes,
restart the malfunctioned process, and then restart the
other processes. In this embodiment, the heartbeat
processes comprise the IPC_MGR 206, the alarm screener
218, the NIM 210, the AIN_APP 204, and the OM 214. The
HMI 216 is not monitored by heartbeats.

In step 616, BOSS 202 stops the applications.

BOSS 202 stops the applications before the AINGW 124
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system shuts down and is only on command from the HMI
216.

FIG. 7 is a flowchart 702 which illustrates the
operation of the AIN MAIN, advanced intelligent network
main layer. AIN_MAIN is the layer that is first
processed when the AIN_APP 204 is started by B0SS 202.
AIN_MAIN establishes interconnections between the
IPC_MGR 206 and the NIM 210 which allows the AIN_APP
204 to perform its function as interface between the
manual operator consoles 122 and the SDP 128.

In step 706, the AIN MAIN reads and validates the
advanced intelligent network (AIN) configuration file.
The AIN donfiguration file contains the information -
needed to establish connection with the SDP 128. In
another embodiment of the present invention, the
network contains more than one SDP 128. In that
embodiment, the AIN configuration file contains the
information needed to establish connections with all of
the SDPs 128. More particularly, the AIN configuration
file comprises the number of SDPs 128 and for each SDP
128, a unique SDP identifier, referred to as a
server_Xkey, the protocol to be used in communicating
with the SDP 128, such as TCP/IP, and the internet
protocol addresses for each SDP 128.  The internet
protocol address is an address on the SDP 128
identifying a point to interconnect and access
information. Typically a SDP 128 has three internet
protocol addresses. )

In step 708, AIN _MAIN attaches to the IPC_MGR 206.
AIN _MAIN establishes an interconnection between the
AIN APP 204 and the IPC_MGR 206. AIN _APP then tells
the IPC_MGR to establish TCP connections to the IP
addresses read in from the configuration file. That
allows the AINGW to communicate with the SDP 128.
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In step 710, the AIN_MAIN attaches to the NIM 210.
When the AIN MAIN attaches to the NIM 210, NIM
announces to the manual operator consoles 122 that
customer service for debit customers is available.

In step 712, the AIN MAIN initializes the dialog
array. The dialog array is an array that can handle
1024 messages in a particular process. The dialog
array stores information about the transaction as the
transaction is taking place. The AIN_MAIN stores a
dialog identifier in the transaction capabilities
message during the transaction. The dialog identifier
is used to retrieve the information stored in the
dialog array later during the transaction and points to
the corresponding element in the array.

In step.714, the AIN _MAIN routine establishes
communications. The AIN_MAIN routine calls the IPC_MGR
206 to establish communications. The AIN_MAIN routine
establishes communications with NIM 210 after it has
established TCP connections with the SDP 128 via the
IPC_MGR 206.

In step 714, the AIN MAIN hibernates and waits for
a request to be received from the NIM 210.

FIG. 8 is a flowchart 802 which illustrates the
operation of the process client message
(AIN_PROCESS_MSG_NIM) layer. The AIN_PROCESS_MSG_NIM
layer receives messages from the manual operator
console 122A via the NIM 210 and the TCAP_RECV layer of
the AIN_APP 204. .

In step 806, the AIN_PROCESS_MSG NIM laver
determines the operation code that was sent. An
operation code, which is one of the operation codes
defined by NSPP, is sent by the NIM 210. The three
possible operation codes that may be sent by NIM 210
include UNKNOWN, MSG_INGW_REQ, and MSG_PICK.
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Each of the operation codes causes the
AIN_PROCESS_MSG_NIM layer to perform a different
function. The UNKNOWN operation code is an error
message that causes an alarm. The MSG_PICK operation
code is used by the manual operator console 122A during
start up to establish that the AIN_APP 204 is an
available service. The MSG_INGW_REQ operation code is
used by the manual operator console 122A to signal that
a TCAP message is being sent requesting information
from the SDP 128.

If the operation code is UNKNOWN, step 808 is
processed. In step 808, the AIN_PROCESS_MSG_NIM layer
logs an alarm invalid message. The alarm invalid |
message is logged via the alarm screener 218. After
step 808 is performed, the AIN_PROCESS_MSG_NIM proceeds
to step 832. '

If the operation code is MSG_PICK, step 810 is
processed. . In step 810, the AIN_PROCESS_MSG_NIM layer
sends a PICK_RSP message to the manual operator console
122A via the TCAP_SEND layer and the NIM 210. The
PICK_RSP message indicates that the AIN _APP 204 is an
available service. After step 810 is performed, the
AIN_PROCESS_MSG_NIM layer proceeds to step 832.

If the operation code is MSG INGW_REQ, step 812 is
performed. Step 812 is the first step in processing
the TCAP message sent by the manual operator console
122A requesting information from the SDP 128. 1In step
812, the AIN_PROCESS_MSG _NIM layer finds the first
available array element in the dialog array. The
dialog array is an internal array that is used for
storing transaction information.

In step 814, the AIN_PROCESS_MSG_NIM layer records
the sender. The AIN APP 204 allows access'by many
transport mechanism applications. Recording the sender
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allows the AIN _PROCESS_MSG NIM to process messages sent
by multiple senders. For example, SS7 manual operator
consoles may be added to the network and processed by
AIN_PROCESS_MSG_NIM. SS7 manual operator consoles are
similar to manual operator consoles 122 except that SS7
manual operator consoles use SS7 signaling rather than
NSPP. The AIN_PROCESS _MSG_NIM could be used to process
the TCAP messages sent by the SS7 manual operator
consoles 122,

In step 816, the AIN_PROCESS_MSG _NIM layer stores
the message header. The message header is compatible
with NSPP and is stored in the internal array. When a
response TCAP message is sent from the SDP 128 to the
manual operator console 122A, the AIN_PROCESS MSG_IPC
will retrieve the message header and rebuild the
message in NSPP format to respond to the manual
operator console 122A.

In step 818, the AIN_PROCESS_MSG_NIM layer decodes
the message.

In step 820, the AIN_PROCESS_MSG_NIM layer
determines the value of the choice variable. The value
of the choice variable determines whether the
BEGIN_CHOSEN routine is processed or an alarm logged
and abort message sent. The choice variable may be
BEGIN_CHOSEN, END, ABORT, CONTINUE, UNKNOWN, and
UNIDIRECTIONAL. If the choice wvariable is
BEGIN_CHOSEN, the BEGIN_CHOSEN routine is processed.

If the choice variable is END, ABORT, CONTINUE,
UNKNOWN, or UNIDIRECTIONAL, the AIN_PROCESS_MSG_NIM
will log and alarm and send an abort message.

In step 822, the AIN PROCESS_MSG_NIM layer calls
the BEGIN_CHOSEN routine. The BEGIN_CHOSEN routine
validates and converts data, deconstructs the NSPP
based TCAP message and reconstructs the TCP/IP based
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TCAP message. The processing of the BEGIN_CHOSEN
routine is described in more detail with reference to
FIG. 9. After the BEGIN_CHOSEN routine is processed,
the AIN_PROCESS_MSG_NIM proceeds to step 832.

In step 824, the AIN_PROCESS_MSG_NIM layer logs an
alarm invalid message. The alarm invalid message is’
logged via the alarm screener 218.

In step 826, the AIN_PROCESS_MSG NIM layer creates
an abort message. The abort message informs the manual
operator console 122A that the request that was sent to
the AINGW 124 is invalid.

In step 828, the AIN_PROCESS_MSG _NIM layer sends
an abort message via TCAP_SEND to the manual operator
console 122A.

In step 830, the AIN_PROCESS_MSG NIM layer clears
the array element. Information no longer needs to be
stored in the internal array for a response message
from the SDP 128 to the manual operator console 122A
because the request sent from the manual operator
console 122A to the SDP 128 has been aborted.

In step 832, the operation of the
AIN _PROCESS_MSG_NIM is complete and AIN_PROCESS_MSG_NIM
hibernates until another message is received.

FIG. 9 is a flowchart which illustrates the

- operation of the begin chosen (BEGIN _CHOSEN) routine.

In step 906, the BEGIN_CHOSEN routine saves the
originating transaction identifier in the free dialog
array element found by the AIN_PROCESS MSG_NIM layer in
step 812 of FIG. 8.

The origination transaction identifier field is a
field within the portion of the TCAP message as shown
in Tables 2 and 3 above. For a begin type TCAP
message, the transaction portion contains a transaction
portion information element as shown in Table 2. As
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shown in Table 3, a begin type TCAP message includes an
originating transaction identifier in the transaction
identifier field of the transaction portion information
element of the TCAP message. During the processing of
debit customer service calls, the server_key is
populated into the first 3 bytes of the origination
transaction identifier field.

In step 908, the BEGIN_CHOSEN routine sets the
used/unused flag of the element in the dialog array to
used. This causes the information from the next
message processed to be put in the next dialog array
element. _ '

In step 910, the BEGIN_CHOSEN routine validates
the originating transaction identifier. The length of
the originating transaction identifier is validated to
ensure it is 3 bytes.

_ In step 912, the BEGIN_CHOSEN routine extracts the
server_key from the originating transaction identifier.
The server_key identifies the SDP 128 that will receive
the message. The server_key is retrieved by the
BEGIN_CHOSEN routine from the origination transaction
identifier field in the TCAP message. '

In step 914, the BEGIN_CHOSEN routine converts the
binary coded decimal server_key to an integer. The
server_key is stored in a binary coded decimal format
of 3 bytes. However, binary decimal coding allows 2
digits to be packed into 1 byte. After the conversion,
the server_key will be 6 bytes.

In step 916, the BEGIN_CHOSEN routine validates
the server_key. Validating the server_key involves
identification of the particular SDP 128 associated
with the server_key and then retrieving the internet
protocol addresses that are associated with the SDP 128
from the AIN configuration file. The BEGIN_CHOSEN
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routine verifies that the server_key is contained in
the AIN configuration file. If the server key is
contained in the AIN configuration file, it corresponds
to a valid SDP 128. The BEGIN_CHOSEN routine retrieves
the internet protocol addresses corresponding to the
SDP 128 identified by the server_key from the AIN
configuration file. Each SDP 128 has multiple internet
protocol addresses which are the addresses on the SDP
128 that identify the possible interconnect pbints for
accessing information.

In step 918, the BEGIN CHOSEN routine adds
0x1000000 to the dialog identifier and populates the
TCAP message with the dialog identifier. The |
BEGIN_CHOSEN routine then populates the dialog
identifier in the origination transaction identifier
field of the TCAP message. As shown in Table 2, the
origination transaction identifier field is in the
transaction component of the TCAP message. The
origination identifier field no longer contains the
server_key as the server_key was removed from the
origination transaction identifier field in step 912.
The dialog identifier is populated in the originating
transaction identifier field of the TCAP message in
place of the server key.

In step 920, the BEGIN_CHOSEN routine encodes the
TCAP message. The BEGIN_CHOSEN routine encodes the
TCAP message in the industry standard generic computer

- programming language abstract syntax notation (ASN.1).

In step 922, the BEGIN_CHOSEN routine sets a
timer. 1In the preferred embodiment of the present
invention the timer is set to timeout in three seconds.
The timer is configured to ensure that the response
message coming from the SDP 128 does not exceed a
specified time, such as three seconds in the preferred
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embodiment of the present invention.
In step 924, the BEGIN_CHOSEN routine sends the
TCAP message to the SDP 128 via the IPC_MGR 206 by

. sending the message to the TCAP_SEND layer of the

AIN_APP 204.

FIG. 10 is a flowchart 1002 which illustrates the
operation of the AIN_PROCESS_MSG_IPC layer. The
AIN_PROCESS MSG_IPC layer receives messages from the
IPC_MGR 206.

In step 1006, the AIN_PROCESS_MSG_IPC layer
validates the internet protocol address and returns the
pointer to the service descriptor. The |
AIN_PROCESS_MSG_IPC layer validates that the internet
protocol address corresponds to one of the internet
protocol addresses associated with the SDP 128 that
sent the TCAP message. The AIN_PROCESS_MSG_IPC layer
returns the pointer to the service descriptor which
corresponds to a service. Similar to recording the
sender which was performed by the AIN_PROCESS_MSG_NIM
layer in step 814 of FIG. 8, using a service descriptor
allows the AIN_PROCESS_MSG_IPC to process TCAP response
messages from multiple services. For example, if a SDP
128 was installed that used SS7 signaling, the
AIN_PROCESS_MSG_IPC could process response messages
received via the SS7 network. The service descriptor
indicates the service that sent the response message,
such as the SDP 128.

In step 1008, the AIN_PROCESS_MSG_IPC layer
decodes the message using the ASN.l1 decoder which
returns the decoded message to a structured
buffer. Thus, the application can access the
individual parameters of the message. The abstract
syntax notation(ASN.1l) encoding performed in step 920
of FIG. 9 is decoded.
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In step 1010, the AIN_PROCESS_MSG_IPC layer
extracts the dialog identifier from the TCAP message.
In step 918 of FIG. 9, the AIN_PROCESS_MSG_NIM layer
stored the dialog identifier in the origination
transaction identifier field of the transaction portion
of the TCAP message. Because the response message has
continue arranged, the TCAP manage includes both
originating and destination transaction identifiers as
shown in Table 3 above. The dialog identifier is
stored in the destination transaction identifier field
in the response TCAP message sent from the SDP 128.

The transaction portion of the continue TCAP message is
shown in more detail in Table 2 above.

In addition, the AIN_PROCESS_MSG_IPC layer
validates the dialog identifier. The
AIN_PROCESS_MSG_IPC layer validates that the aialog
identifier is within bounds. In other words, if the
internal array has 2000 elements, the
AIN_PROCESS_MSG_IPC validates that the dialog
identifier corresponds to an element between 0 and
1999.

The AIN_PROCESS_MSG _IPC layer also validates the
dialog identifier by ensuring that the used/unused flag
of the element in the array cor:esponding to the dialog
identifier is set to used. Validating that the
used/unused flag of the element corresponding to the
dialog identifier is set to uséd ensures that a TCAP
response is not created for a response that was delayed
beyond the timeout period, which is a configurable
three seconds in the preferred embodiment of the
present invention. The timeout period is measured by
the timer set during step 922 of the processing of the
BEGIN_CHOSEN routine. 1If thé_timer expires, an abort

- response message is sent to the manual operator console
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122 and the used/unused flag corresponding to the
element in the array is set to unused. The process for
handling an expired timer is described further with
reference to FIG. 13.

If the SDP 128 sends a message that is delayed
beyond the timeout period, the dialog identifier is
determined to be no longer valid as the used/unused
flag is set to unused. The AIN_PROCESS_MSG NIM layer
discards the response message as the manual operator
console 122A has already received an abort message and
will not accept a response.

In step 1012, the AIN_PROCESS_MSG_IPC layer
replaces the destination transaction identifier with
the saved originating transaction identifier. The
AIN_PROCESS_MSG_IPC layer identifies the element of the
dialog array containing the NSPP header identifying the
manual operator console 122A that sent the message
using the dialog identifier that was retrieved from the
destination transaction identifier of the transaction
portion of the TCAP message. The AIN_PROCESS_MSG_IPC
layer retrieves the originating transaction identifier
from the identified element of the dialocg array. Then
the AIN_PROCESS_MSG _IPC layer populates or stores the
originating transaction identifier in the destination
transaction identifier field of the transaction portion
of the TCAP message.

In step 1014, the AIN_PROCESS_MSG _IPC layer
encodes the response TCAP message.

In step 1016, the AIN_PROCESS_MSG_IPC layer
cancels the timer. The timer is canceled to ensure
that the it does not go off.

In step 1018, the AIN_PROCESS_MSG _IPC layer sends
the continue type TCAP message to the manual operator
console 122A via TCAP_SEND. The continue type TCAP
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message contains the information requested by the
manual operator console 122A in the return result
component shown in Table 6 above. The information is
stored in the parameter contents field shown in Table
6.

In step 1020, the AIN_PROCESS_MSG_IPC layer clears
the array element and sets the array elements
used/unused flag to unused. This allows the array
element to be used to process another TCAP message
request from the manual operator consoles 122.

FIG. 11 is a flowchért 1102 which illustrates the
operation of the TCAP_RECV layer. The present
invention has a single point of contact for the AIN_APP
204 to receive messages from different transport
mechanism applications, specifically the NIM 210 which
interfaces with the manual operator consoles 122 and
the IPC_MGR 206 which interfaces with the SDP 128.

This single point of contact is provided by the
TCAP_RECV layer.

In step 1106, the TCAP_RECV 1ayer receives the
TCAP message from the transport mechanism application,
either the NIM 210 or the IPC_MGR 206. The TCAP_RECV
layer receives messages from the NIM when a begin type
TCAP message is sent from a manual operator console
122A as described in step 408 of FIG. 4. The TCAP_RECV
layer receives messages from the IPC_MGR 206 when a
continue type message is sent from a SDP 128 as
described in step 418.

In step 1108, the TCAP_RECV layer determines the
sender of the TCAP message. In other words, the
TCAP_RECV layer determines whether the TCAP message was
received from the IPC_MGR 206 or the NIM 210.

If the TCAP message was received from the IPC_MGR
206, step 1110 is performed. 1In step 1110, the
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TCAP_RECV layer pulls the internet protocol address off
of the stack. The internet protocol address is one of
three addresses associated with the SDP 128.

In step 1112, the TCAP_RECV layer determines
whether there are TCAP messages within the TCP/IP
message. A TCP/IP message may contain multiple TCAP
messages. If the TCP/IP message does not contain TCAP
messages, step 1124 is performed.

In step 1114, the TCAP_RECV layer extracts the
TCAP message from the TCP/IP frame. .

In step 1116, the TCAP_RECV layer determines
whether a current or previous TCAP message was
fragmented. The TCAP_RECV layer determines whether the
message is complete. If the message is fragmented or
incomplete, the TCAP_RECV layer stores the message in
an array and sets a timer. If the remainder of the
TCAP message is received in another TCP/IP frame before
end of the timeout period, the TCAP_RECV layer will
process the completed TCAP response message. If the
remainder of the TCAP message is not received within
the timeout period, the array element will be cleared.
If no response TCAP message is received, the timer set
during processing of the BEGIN_CHOSEN routine in step
922 of FIG. 9 will expire and the AIN TIMER_EXPIRED
routine will be processed. The AIN TIMER EXPIRED will
be described in more detail with reference to FIG. 13.

In step 1118, the TCAP_RECV layer calls the
AIN_PROCESS_MSG_TIPC layer. After the
AIN_PROCESS_MSG_IPC layer is processed, step 1112 is
performed. '

If the TCAP message was received from the NIM 210,
step 1120 is performed. In step 1120, the TCAP_RECV
layer pulls the message identifier and service number
off of the stack. The message identifier and service
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number are NSPP parameters that identify the message.
The message identifier is populated in the response
TCAP message.

In step 1122, the TCAP_RECV layer calls the
AIN_PROCESS_MSG NIM layer. The AIN_PROCESS_MSG_NIM
layer is described in more detail in FIG. 11. After
the AIN_PROCESS_MSG_NIM layer is processed, step 1124
is performed. -

In step 1124, the TCAP_RECV layer hibernates and
waits for another TCAP message.

FIG.12 is a flowchart 1202 which illustrates the
operation of the TCAP_SEND layer. The TCAP_SEND layer
sends messages to the transport mechanism applications.
Like the receive routine, the TCAP_SEND layer is a

- single point of contact sending messages to different

transport mechanism applications, specifically the NIM
210 and the IPC_MGR 206. '

'In step 1206, the TCAP_SEND layer determines
whether the message is going to NIM. The TCAP_SEND
layer determines which transport mechanism application,

- the IPC_MGR or the NIM 210, will receive the TCAP

message. _

If in step 1206 it is determined that the IPC_MGR
206 is receiving the TCAP message, then step 1208 is
performed. If the IPC_MGR 206 is not receiving the
TCAP message, the TCAP_SEND layer proceeds to step
1214. 1In step 1208, the TCAP_SEND layer pulls the
server descriptor and dialog identifier off the stack.
The server descriptor includes the server _key and the
internet protocol addresses corresponding to the
serve:_key;

In step 1210, the TCAP_SEND layer rolls through

.the list of internet protocol addresses and finds the

first available connection. The TCAP_SEND determines
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whether connectivity exists to the address on the
IPC_MGR and communication can be established. If
connectivity does not exist, TCAP_SEND attempts to
initiate communication with another address on the
IPC_MGR 206. If connectivity does exist, TCAP_SEND
proceeds to step 1212.

In step 1212, the TCAP_SEND layer sends the
message to the IPC_MGR 206. Operation of TCAP_SEND
illustrated by'flowchart 1202 is complete after step
1212 is performed as_indicated by step 1230.

If in step 1206, it is determined that the NIM 210
is receiving the TCAP message, step 1214 is performed.
In step 1214, the TCAP_SEND layer determines the
message type. A message type is one of the message
types determined by NSPP. The two possible message
types that may be sent include MSG_INGW_RSP and
MSG_PICKRSP. _ _

Each of the message types causes the TCAP_SEND
layer to perform a different function. The MSG_PICKRSP
message type is sent to the manual operator console
1222 during start up to establish that the AIN_APP 204
is an available service. The MSG_INGW_RSP message type
is sent to the manual operator console 122A to signal
that a response to a TCAP message 1s being sent
providing the information that was requested from the
SDP 128.

If in step 1214, it is determined that the message
type is MSG_INGW_RSP, step 1216 is performed. 1In step
1216, the TCAE_SEND layer pulls the return code and
dialog identifier off of the stack. The return code
indicates whether the message succeeded or failed.

In step 1218, the TCAP_SEND layer copies the
header from the array element. The NSPP compatible
header was stored in the internal dialog array by the
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AIN_PROCESS_MSG_NIM in step 816 of FIG. 8.
In step 1220, the TCAP_SEND layer builds the
INGWRSP message header. The INGWRSP message header is
a NSPP compatible header. The TCAP_SEND layer
5 constructs NSPP headers so that the TCAP message to be
understood by the NIM 210. After step 1220 is
performed, the TCAP_SEND layer proceeds to step 1224.
If in step 1214, it is determined that the
message type is MSG_PICKRSP, step 1222 is performed.

10 In step 1222, the TCAP_SEND layer builds the PICKRSP
message header. The PICKRSP message header is
compatible with NSPP.

In step 1224, the TCAP_SEND 1aYer sends the
message to NIM 210. Operation of TCAP_SEND,

15 illustrated in flowchart 1202, is complete after step
1224 is performed as indicated by step 1230.

FIG. 13 illustrates the operation of the advanced
intelligent network timer expired (AIN_TIMER EXPIRED)
routine 1302.

20 - In step 1304, the AIN_TIMER_EXPIRED routine
searches the array for the timer identifier
corresponding to the timer that has expired.

In step 1306, the AIN_TIMER_EXPIRED routine
constructs a TCAP abort message header.

25 ' In step 1308, the AIN TIMER_EXPIRED routine
returns a TCAP abort message to the sender. The TCAP
abort message informs the manual operator console 122A
that the request message was unsuccessful. If
information was requested by the manual operator

30 console 122A from the SDP 128, the TCAP abort message
indicates that the manual operator console 122A will
not receive the requested information within the
timeout period.

In step 1310, the AIN TIMER_EXPIRED routine clears

46

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

30

WO 99/21312

PCT/US98/22270

the array element. The data contained in the array
element is cleared and the used/unused flag of the
array element is set to unused. This allows the array
element td be used to process another TCAP message.
Operation of the AIN_TIMER_EXPIRED routine is complete
after step 1310 is performed as shown in step 1312.

Other embodiments of the présent invention are
possible. Referring to FIG. 1, the AINGW 124 may be
used in other environments requiring protocol
conversion. For example, the present invention may
also include a SS7_MGR (Signaling System Number 7
manager) that is used to interface with one or more
computer systems using SS7 (Signaling System Number 7)
protocol. SS7 protocol complies with the ITU standard
described in the previously referenced document. S87
protocol would be used to communicate with a computer
system that interfaced with the SDP 128.

In an embodiment including the SS7_MGR, the
present invention converts from NSPP to SS7 protocol.
The TCAP_RECV and TCAP_SEND layers include additional
steps. In TCAP_RECV, an additional step is included to
determine if the message is received from the SS7_MGR.
If the message is received from the SS7_MGR, the
AIN_PROCESS_MSG_IPC layer is processed. In the
TCAP_SEND layer, additional steps are included to
determine if the message is being sent to the SS7_MGR.
If so, the processing is similar to if the message is
sent to the IPC_MGR 206. In addition, the
AIN_PROCESS_MSG_IPC and AIN_PROCESS_MSG_NIM layers
include a step of determining whether the message is
being communicated using the IPC_MGR 206 or the
S5S7_MGR. The decoding and constructing mechanisms
include slight modifications needed to make the message
compatible with SS87.
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Additional embodiments are possible that do not
include the starting and monitoring processes as they
are described. Other starting and monitoring processes
may be used and monitoring processes may be omitted.
The starting and monitoring processes include the basic
overseer service, alarm screener, operational
measurements process, and the human machine interface.

While various embodiments of the present invention
have been described above, it should be understood that
they have been presentéd by way of example only, not
limitation. Thus the breadth and scope of the present
invention should not be limited by any of the above-
described exemplary embodiments, but should be defined
only in accordance with the following claims and their
equivalents.
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GLOSSARY
M
ACD: Automated Call Distributor

The ACD provides switching functionality
between the selected manual operator
console and the interexchange network.

AIN: Advanced Intelligent Network Gateway

The advanced intelligent network gateway
is a computer system that provides
message transfer and protocol conversion
allowing communication between the manual
operator conscles and the SDP.

AIN APP: Advanced Intelligent Network Applciation
The AIN_APP is a computer program that
includes software layers for receiving,
processing, and sending messages between
the NIM and the IPC_MGR.

AIN _MAIN: Advanced Intelligent Network Main lLayer

' The AIN MAIN is the first layer processed
in the AIN _APP. The AIN_MAIN establishes
connections between the IPC_MGR 206 and
the NIM 210.

AIN_PROCESS_MSG_IPC: | Advanced Intelligent Network Process
Message IPC

AIN_PROCESS_MSG_IPC processes messages
received from the SDP that are to be sent
to the manual operator consoles.

AIN_PROCESS_MSG_NIM: | Advanced Intelligent Network Process

i Message NIM
AIN_PROCESS_MSG_NIM processes messages
received from the manual operator
consoles that are to be sent to the SDP.
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! : GLOSSARY I

BOSS: Basic Overseer Service

BOSS is responsible for starting,
stopping, and monitoring the processes
on the advanced inteliigent network
gateway.

HMI: Human Machine Interface

The HMI provides access via a series of
software menus which allow the
configuration, addition, or deletion of
configurable entities within the
computer programs on the AIN.

IPC_MGR: -Interprocess Communications Manager
The IPC_MGR is an interface layer that
allows interprocess communication
protocol programs to communicate with
programs not using an interprocess
communication protocol.

ISNAP: Intelligent Service Network Applciaitons
Processor

The ISNAP selects a manual operator
console and ensures that incoming calls
are distributed among the logically
defined groups of manual operator
consoles.

NIDS: Network Information Distribution Service

: NIDS is a network that distributes
information such as a client-server
network

NIM: . NSPP Interface Module

The NIM is an interface layer that
allows programs using a client/server
protocol such as NSPP to communicate
with programs not using a client/server
protocol.
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GLOSSARY
NSPP: Network Information Distribution Service
(NIDS)
Sequenced Packet Protocol
NSPP is a session oriented, guarenteed
delivery, packet exchange protocol.
NSPP provides communications with
client-server programs which use UDP/IP.
OM: Operational Measurements

The OM collects operating data from the
processes on the AIN and uses the data
to monitor the processes.

ONC LANs/WAN:

Operator Network Center Local Area
Networks/Wide Area Network

The ONC LANs/WAN assist in the
distribution of calls among the manual
operator consoles and provides
information to the manual operator
consoles to be used in the processing of
calls.

SDP:

Service Data Point

The SDP stores customer account
information used for traffic handling,
service provisioning, and billing of
debit calls.

SSCP:

Service Switching Control Point

The SSCP provides automated menus that
allow the debit customer to select
options and provide information to
process the call.

TCAP:

Transaction Capabilities Applciation
Part

TCAP refers to a TCAP message that
complies with the ANSI SS7 ISUP industry
standard and is used to transfer
information between the manual operator
consoles and the SDP.
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l GLOSSARY . !

TCAP_RECV: " | Transaction Capabilities Application-
Part Receive

TCAP_RECV is a single point of contact
for receiving messages from different
transport mechanism applications,
specifically the NIM which interfaces
with manual operator consoles, and the
IPC_MGR which interfaces with the SDP.

TCAP_SEND: Transaction Capabilities Application
Part Send

TCAP_SEND is a single point of contact
for sending messages to different
transport mechanism applications,
speciifcally the NIM which sends
messages to the manual operator
consoles, and the IPC_MGR which sends
messages to the SDP.

T™CP/IP: Trahsmission Control Protocol/Internet
: Protocol : ’
TCP/IP is the protocol used by the SDP.

UDP/IP: User Datagram Protocol/Internet Protocol
A client/server protocol used by the
manual operator consoles.
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What Is Claimed Is:

1. A method for converting a protocol of a
transaction capabilities application part message
between a transmission control protocol/internet
protocol implementation and a user datagram '
protocol/internet protocol implementation, comprising
the steps of:

(a) receiving the transaction capabilities
application part message from a sender;

(b) converting the protocol of the transaction
capabilities application part message between the user
datagram protocol/internet protocol implementation and
the transmission control protqcol/internet protocol
implementation; and

(c) sending the transaction capabilities
application part message.

2. The method of claim 1, wherein step (a)
comprises the steps of:

(i) receiving the transaction capabilities
application part message from said sender;

(ii) determining the protocol of the transaction
capabilities application part message;

(iii) if in step (ii) it is determined that the
protocol of the transaction capabilities application
part message is the user datagram protocol/internet
protocol implementation, pulling a message identifier
and service number off of a stack; and;

(iv) calling a software layer for conversion from
user datagram protocol/internet protocol to
transmission control protocol/internet protocol.
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3. The method of claim 1, wherein step (a)
comprises the steps of:

(i) receiving the transaction capabilities
application part message from said sender;

(ii) determining the protocol of the transaction
capabilities application pa;t'message;

(1i1) if in step (ii) it is determined that the

protocol of the transaction'capabilities application

part message is the transmission control
protocol/internet'protocol implementation, pulling an
internet protocol address off of a stack; and

(iv) determining whether an additional
capabilities application part message is within a
transmission control protocol/internet protocol frame.

a. The method of claim 3, further comprising
the steps of: ' _

~(v) 1if it is determined in step (iv) that said
additional transaction capabilities application part
message is within said transmission control
protocol/internet-protocollframe, extracting the
transaction capabilities application part message from
said transmission control protocol/internet protocol
frame; ' '

(vi) determining whether the transaction
capabilities application parﬁ message is fragmented;
and ' _

(vii) if in step (vi) it is determined that the
transaction capabilities application part message not
fragmented, calling a software layer for conversion
from transmission control protocol/internet protocol to
user datagram protocol/internet protocol.

5. The method of claim 1, wherein step (b)
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comprises the steps of:
(i) determlnlng a value of ‘an operation code; and
(ii) if it is determined in step (i) that said
operation code is UNKNOWN, logging an alarm invalid
message.

6. The method of claim 1, wherein step (b)
comprises the steps of:
(i) determining a value of an operation code;
and
(ii) if it is determined in step (i) that said
operation code is'MSG_?ICK, sending a PICK_RSP message
to said sender.

7. The method of claim 1, wherein step (b)

comprises the steps of: ' _

(i) determining a value of an operation code;
and

(ii) if it is determined in step (i) that said
operation code is MSG-INGW-REQ, finding a first array
element;

(iii) storing a header of the transaction
capabilities application part message;

(iv) decoding the transaction capabllltles
application part message; and

(v) determining a variable value of a choice
variable.

8. The method of claim 7, further comprising the
steps of:

(vi) if it is determined in step (vi) that said
variable value of said choice variable is selected from
the group consisting of END, ABORT, CONTINUE, UNKNOWN,
and UNIDIRECTIONAL, logging an alarm invalid message;
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(vii) creating an abort message; and
(viii) sending said abort message to said
sender.

9. The method of claim 7, further comprising
the steps of:

(vi) if it is determined in step (vi) that said
variable value of said choice variable is BEGIN_CHOSEN,
saving an originating transaction identifier in an
array element; ‘

(vii) setting a used/unused flag corresponding
to said array element to used;

(viii)validating said originating transaction
identifier; ' -

(ix) extracting a server_key from said
originating transaction identifier,

_ (x) cbnverting said server_key from binary
coded decimal format to integer format;

(xi) validating said server_key;

(xii) adding 0xI000000 to a dialog identifier
corresponding to said array element to convert said
dialog identifier to hexadecimal format;

(xiii) populating the transaction capabilities
application part message with said dialog identifier;

(xiv) encoding the transaction capabilities
application part message; and

(xv) setting a timer to record time for a
response to the transaction capabilities application
part message. '

10. The method of claim 1, wherein step (b)
comprises the steps of: -

validating an Internet protocol address;

returning a pointer to a service descriptor,
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decoding the transaction capabilities application
part message; | -

extracting a dialog identifier associated with an
array element from the transaction capabilities
application part message; _

validating said dialog identifier;

retrieving an originating transaction identifier
from said array element;.

replacing a destination transaction identifier in
the transaction capabilities application part message
with said originating transaction identifier; and
encoding the transaction capabilities application part
message.

11. The method of claim 10, further comprising
the step of canceling a timer that was set to record
time for a response to said transaction capabilities
application part message.

12. The method of claim 10, further comprising
the steps of:
clearing said array element, and
setting a used/unused flag corresponding to
said array element to unused.

13. The method of claim 1, wherein step (b)
comprises the steps of:

searching one or more array elements of an array
for an array element corresponding to a timer
identifier,

constructing an abort header for the transaction
capabilities application part message;

returning the transaction capabilities application
part message; and T
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clearing a dialog array element corresponding to
the transaction capabilities application part message
identified by information in said one of one or more
army elements corresponding to said timer identifier.

14. The method of claim 1, wherein step (c)
comprises the steps of:

(i) determining a recipient of the transaction
capabilities application part message;

(ii) if it is determined in step (i) that said
recipient requires said transaction capabilities
application part message ih the transmission control
protocol/internet protocol implementation, pulling a
server descriptor and a dialog identifier off of a

‘stack;

(iii) rolling through a list of one or more
internet protocol addresses; '

(iv) finding an available connection; and

(v) sending the transaction capabilities
application part message to an interpfocess
communications manager.

15. The method of claim 1, wherein step (c)
comprises the steps of:

(i) determining a recipient of the transaction
capabilities application part message; and

(ii) if it is determined in step (i) that said
recipient requires the transaction capabilities
application part message in the user datagram
protocol/internet protocol implementation, determining
a message type of the transaction capabilities

R 0

58

SUBSTITUTE SHEET (RULE 26)



O 00 3 O b bW e N OV W AW N

O 00 N N W ph W

et pasd ped ek ek et ek
OB WN O

WO 99/21312

PCT/US98/22270

16. . The method of'claim.15, further comprising
the steps of:

(iii) if it is determined in step (ii) that said
message type is MSG PICKRSP, building a PICKRSP message
header; and

(iv) sending the transaction capabilities
application part message to a NSPP interface module.

17. The method of claim 15, further comprising
the steps of: :

(iii) if it is determined in step (ii) that said
message type is MSG_INGW_RSP, pulling a return code and
dialog identifier off of a stack;

(iv) copying a header from an array element; .

(v) building an INGWRSP message header; and

(vi) sending the transaction capabilities
application part message to a NSPP interface module.

18. A method for performing protocol
conversion of a transaction capabilities application
part message comprising:

receiving the transaction capabilities application
part message;

maintaining an array having one or more array
elements; _

finding an available one of said one or more array
elements;

retrieving data from the transaction capabilities
application part message;

saving said data in said available one of said one
or more array elements; '

sending the transaction capabilities application
part message;

receiving a response transaction capabilities
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application part message;
retrieving said data from said array element;
repopulating said data in said response
transaction capabilities application part message; and
sending said response transaction capabilities
application part message.

19. A computer system for performing protocol
conversion of a transaction capabilities application
message, comprising: '

means for overseeing processing during protocol
conversion; _

means for interfacing with a receiving computer
program; '

means for interfacing with a sending computer
program; and

means for performing protocol conversion of the
transaction capabilities application part message
between a transmission control protocol/internet:
protocol implementation and a user datagram
protocol/internet protocol implémentation.

20. - The computer system of claim 19 wherein
said means for overseeing processing during protocol
conversion comprises:

means for reading a basic overseer service
configuration file;

means for starting one or more computer program
layers in said basic overseer service configuration
file; and

means for monitoring said one or more computer
program layers in said basic overseer service
configuration file.
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21.  The computer system of claim 19 wherein
said means for performing protocol conversion of the
transaction capabilities application part message
between said transmission control protocol/internet
protocol implementation and said user datagram
protocol/internet prbtocol implementation comprises:

means for initiating communication with said means
for interfacing with said receiving computer program
and means for interfacing with said sending computer
program;

means for receiving the transaction capabilities
application part message; |

means for performing protocol conversion of the
transaction capabilities application part message; and

means for sending the transaction capabilities
application part message.

22. The system of claim 19, wherein said means
for initiating communication with said means for
interfacing with a receiving computer program and means
for interfacing with a sending computer program
comprises:

means for reading and validating an

advanced intelligent network application configuration
file;

means for attaching to said means for interfacing
with said receiving computer program; '

means for attaching to said means for interfacing
with said sending computer program;

means for initializing an array;

means for establishing communications; and

' A g
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23. A computer program product comprising a
computer useable medium having computer program logic

‘stored therein, wherein said computer program logic

comprises: : -

receiving means for receiving a transaction
capabilities application part messagé;

conversion means for converting a protocol of said
transaction capabilities application part message
between a transmission control protocol/internet
protocol implementation and a user datagram
protocol/internet protocol implementation; and

sending means for sending said transaction
capabilities application part message.

24. A computer, comprising:
receiving means for enabling a processor to

receive a transaction capabilities application part
message;

conversion means for enabling said processor to
convert a protocol of said transaction capabilities
application part message between a transmission control
protocol/internet protocol implementation and a user
datagram protocol/internet protocol implementation; and

sending means for enabling said processor to send
said transaction capabilities application part message.

25. A éomputer system network comprising:

a service data point for storing debit customer
account information;

an advanced intelligent network gateway coupled to
said service data point configured to perform protocol
conversion; '

one or more operator network center LANs/WAN
coupled to the advanced intelligent network gateway;
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and
one or fore operator consolés coupled to one or
more of said operator network computer systems.

26. The computer system network of claim 25,
further comprising:

an automated call distributor coupled to said one
or more operator consoles;

a bridging switch coupled to said automated call
distributor; and

a service switching control point coupled to said
bridging switch.

27. The computer system network of claim 25
further comprising:

an automated call distributor coupled to said
operator network center LANs/WAN;

a bridging switch coupled to said automated call
distributor; and

a service switching control point coupled to said
bridging switch.

28. The computer system network of claim 26

further comprising:

an intelligent service network application
processor coupled to said automated call distributor
and said operator network center LANs/WAN.
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