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A next generation service node (NGSN) for providing 
advanced interactive voice response (IVR) services Within a 
telecommunications network. The NGSN includes intelli 
gent peripherals implemented as netWork audio servers, and 
application servers Which execute customer application ?les 
to perform IVR services. The NGSN provides reliability 
through redundancy of application servers, including auto 
matic application server failover Within a node, and auto 
matic node failover betWeen NGSNs. The NGSN features 
include modular softWare and hardWare architecture With 
internal function encapsulation. This alloWs multiple ven 
dors products to be used and provides a common signaling 

CFR 1_53(d)_ interface to be used to any sWitch network. Other NGSN 
features include an open systems architecture With improved 

(21) Appl. No.: 09/073,880 scaleability and increased application processing capability. 
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ADVANCED INTERACTIVE VOICE RESPONSE 
SERVICE NODE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates generally to computer 
telephony, and more particularly to providing a platform for 
advanced interactive voice response service nodes to handle 
calls on a telephone netWork. 

[0003] 2. Related Art 

[0004] Interactive Voice Response (IVR) platforms, also 
knoWn as Voice Response Units (VRUs) or Audio Response 
Units (ARUs), are common in the telecommunications 
industry. It is common for a business that is a customer of 
an IVR service provider to use IVR services in conjunction 
With call center services. Interactive voice response service 
nodes are commonly used for customer call center routing. 
They perform processing of customer applications, based on 
one or more criteria selected by the customer, such as the 
dialed number of a call, Dialed Number Identi?cation Ser 
vice (DNIS), Automatic Number Identi?cation (ANI), time 
of day, caller-entered digits, geographic point of call origin, 
etc. The IVR service nodes can also perform other IVR 
services such as automated servicing of callers for custom 
ers, caller surveys, telemarketing, and call parking until a 
call center has an available resource (e. g., a customer service 
agent). 
[0005] An IVR service node typically includes a netWork 
audio server that is connected via voice trunks to a bridging 
sWitch on a sWitch netWork, and an automated call processor 
that processes customer IVR applications. FIG. 1 illustrates 
a typical IVR service node systems architecture 100. Bridg 
ing sWitch 110 is connected to an IVR service node 120 via 
voice trunks. A call processor 130 is a netWork audio server 
that provides the telephony interface betWeen the IVR 
Service Node 120 and the bridging sWitch 110. A computer 
processor 140 stores and executes customer application ?les 
to service a call. A disk storage 150 is employed to store 
customer audio ?les. 

[0006] While FIG. 1 illustrates a conventional IVR ser 
vice node, there are many types of IVR service nodes each 
With variations in architecture and features. HoWever, all 
currently available IVR service nodes have several limita 
tions. The current IVR platforms: (1) use monolithic 
designs; (2) employ proprietary architecture; (3) are non 
scaleable; and (4) have limited application processing capa 
bility. 

[0007] First, current IVR platforms use monolithic 
designs. Several complex functions are realiZed With the 
current monolithic designs of IVR platforms. A node’s 
internal processes are designed to accommodate speci?c 
external interfaces. Thus, Whenever a modi?cation is made 
to a netWork sWitch, database, or other external interfacing 
component, a signi?cant portion of the IVR service node 
must be modi?ed. This is undoubtedly costly considering the 
development, testing, and release processes that are 
involved. 

[0008] Second, current IVR platforms employ proprietary 
architecture. A conventional IVR service node is typically 
built entirely by a single vendor. This is a signi?cant 
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monetary investment for a carrier to purchase and maintain 
such equipment. As a result, an IVR service provider (car 
rier) is dependent upon that vendor’s architecture. If a carrier 
decides to modify its netWork sWitch signaling format, it 
must fund the vendor’s development of an IVR service node 
to accommodate the modi?cations. 

[0009] Third, current IVR platforms are non-scaleable. 
The monolithic design of conventional IVR service nodes 
severely limit their scaleability. The internal processes, 
internal interfaces, and external interfaces are so tightly 
coupled that adding additional components and netWork 
ports to a node requires re-engineering. As a result, any 
increased traf?c demand for IVR services requires the addi 
tion of IVR service nodes to the netWork. 

[0010] Fourth, current IVR platforms have limited appli 
cation processing capability. The application processors of 
conventional IVR service nodes are designed so that each 
customer application is executed as a stand-alone process. 
This limits the number of applications that can be per 
formed. Also, customers are demanding more customiZed 
IVR applications that require specialiZed architectures. This 
results in different types of IVR service nodes implemented 
throughout a netWork to handle different customer’s IVR 
applications. This results in an inef?cient netWork because a 
call needing a certain application must be routed to a certain 
service node irrespective of that node’s load. 

[0011] The above described limitations result in netWork 
inef?ciencies and costly development of IVR service nodes 
and applications. Therefore, What is needed is an advanced 
interactive voice response service node that provides IVR 
services using a modular open systems architecture With 
increased application processing capability and improved 
scaleability. 

SUMMARY OF THE INVENTION 

[0012] The present invention is directed to a system and 
method for providing advanced interactive voice response 
(IVR) services Within a telecommunications netWork 
through a next generation service node (NGSN). The NGSN 
system includes a plurality of intelligent peripherals inter 
faced to a telephonic sWitch netWork and a pair of redundant 
application servers. The system further includes a shared 
disk array netWorked to the application servers. The system 
also includes a node monitoring and alarm (a.k.a. manage 
ment) Workstation. The method includes the steps of inter 
facing a plurality of intelligent peripherals to a telephonic 
sWitch netWork, retrieving customer application ?les from a 
shared disk array, and executing customer application ?les to 
perform interactive voice response services via dual redun 
dant application servers. 

[0013] An advantage of the present invention is that it may 
be modularly designed to encapsulate each function into an 
individual hardWare and/or softWare component. This makes 
modi?cation less costly as modifying one function has 
minimal impact on other functions. 

[0014] Another advantage of the present invention is that 
it may be built upon an open systems architecture that may 
use components from many different vendors. Many of the 
components are interchangeable and require minimal con 
?guration so that many vendors may be used for any single 
component. 
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[0015] Another advantage of the present invention is that 
it may be scaleable. The siZe of a node may be increased by 
adding additional intelligent peripherals, the number of 
nodes may be increased in a netWork since any node can 
handle any function of a call. 

[0016] Yet another advantage of the present invention is 
the increased capacity to process customer IVR applications. 
Further features and advantages of the present 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. 

BRIEF DESCRIPTION OF THE FIGURES 

[0017] The present invention Will be described With ref 
erence to the accompanying draWings, Wherein: 

[0018] FIG. 1 is a block diagram illustrating the systems 
architecture of a conventional IVR service node; 

[0019] FIG. 2 is a block diagram illustrating the func 
tional architecture of the present invention according to a 
preferred embodiment; 
[0020] FIG. 3 is a block diagram illustrating the physical 
architecture of a preferred embodiment of the present inven 
tion; and 

[0021] FIG. 4 is a ?oWchart representing the overall 
preferred operation of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0022] OvervieW 

[0023] The present invention is directed to an advanced 
interactive voice response (IVR) service node, referred to as 
a neXt generation service node (NGSN). In one operating 
environment, the NGSN is a platform for providing 
advanced IVR services to customers of an IVR service 
provider. In a preferred embodiment of the present inven 
tion, a customer may have multiple call centers distributed 
geographically, all of Which are accessed by a single toll-free 
number. A call to the toll free number is routed by a sWitch 
netWork to the NGSN. The NGSN then performs a customer 
IVR application, Which may prompt the caller for certain 
information and collect other information (e.g., dialed num 
ber, caller ANI, etc.) from the netWork. Based on the 
information and possibly other information (e.g., time of 
day), the NGSN determines to Which call center to route the 
call. The objective is to resolve routing to one of multiple 
call centers, as Well as park calls on the netWork until a call 
center termination becomes available. 

[0024] The present invention is described in terms of the 
above eXample environment. This is for convenience only 
and is not intended to limit the application of the present 
invention. In fact, after reading the folloWing description, it 
Will be apparent to one skilled in the relevant art hoW to 
implement the folloWing invention in alternate embodiments 
(e.g., performing other IVR services). 

[0025] Functional Description 

[0026] FIG. 2 is a block diagram illustrating the func 
tional architecture of a NGSN 200 IVR platform. This is a 
logical diagram Which illustrates the encapsulation and 
modulariZation of different functions Within the NGSN 200. 
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NGSN 200 is connected to a bridging sWitch 110 Which 
provides access to the sWitch netWork. In a preferred 
embodiment, bridging sWitch 110 is a Northern Telecom 
DMS-250 digital matriX sWitch that supports Release Link 
Trunk (RLT) voice connections to the NGSN 200 and is Well 
knoWn in the relevant art. The functionality of NGSN 200 
may be divided into three functional layers: (1) a ?rst 
functional layer 210 Which represents functions performed 
by hardWare and hardWare drivers that face the netWork; (2) 
a second functional layer 220 Which represents the interface 
to and control of the netWork-facing hardWare and drivers of 
the ?rst functional layer 210; and (3) a third functional layer 
230 Which represents the call processing application soft 
Ware. 

[0027] The ?rst functional layer 210 of NGSN 200 
includes a netWork connectivity interface 212, voice ports 
214, speaker-independent voice recognition (SIVR) ports 
216, and conferencing resources 218. NetWork connectivity 
interface 212 is the interface to the netWork, speci?cally to 
the bridging sWitch 110 via voice trunks. In a preferred 
embodiment, the netWork connectivity interface 212 is pro 
vided by netWork cards (circuitry) Which are Well knoWn in 
the relevant art. These cards provide a physical T3 and T1 
communications port, multiplexing and demultipleXing to 
DS-O ports, and loW-level communications management, 
such as error correction and echo cancellation. Conferencing 
resources 218 are also cards that enable the bridging of 
multiple calls. 

[0028] The voice ports 214 are logical communications 
ports that are capable of playing audio recordings for a 
caller, and recording caller input via Dual Tone Multi 
Frequency (DTMF) signals. The voice ports 214 may be 
provided by audio signal processors. 

[0029] The SIVR ports 216 may be general purpose digital 
signal processors (DSPs). Small vocabulary SIVR function 
ality is provided by the physical circuitry (logical commu 
nications ports) of application-speci?c DSPs, and includes 
simple Word recognition such as “yes,”“no,”“one,”“tWo,” 
etc. 

[0030] In a preferred embodiment of NGSN 200, the 
physical components that realiZe the ?rst functional layer 
210 are provided by Dialogic Corporation of Parsippany, 
N.J. These include cards for the netWork connectivity inter 
face 212, the voice ports 214 circuits, DSPs for the SIVR 
ports 216, and the conferencing resources 218. 

[0031] The second functional layer 220 of NGSN 200 
includes a bus 222 and an application program interface 
(API) 224. The bus 222 provides a physical interface that 
serves as a sWitching fabric to the various hardWare com 
ponents and drivers that face the netWork. This enables the 
dynamic allocation of netWork ports to the voice ports 214, 
the SIVR ports 216, and other functional ports; and the 
dynamic allocation of functional ports and other ?rst func 
tional layer 210 resources to IVR applications. In a preferred 
embodiment, the bus 222 is provided by a Dialogic® SCbus 
Which is Well knoWn in the relevant art. The SCbus 222 is 
a softWare/hardWare product that is de?ned as part of 
Dialogic’s Signal Computing System Architecture (SCSA). 

[0032] An API is softWare that an application program 
uses to request and carry out loWer-level services performed 
by a computer or telephone system’s operating system. The 
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API 224 is thus used for driving the resources of ?rst 
functional layer 210. In a preferred embodiment, the API 
224 is an Enterprise Computer Telephony Forum (ECTF) 
S.100 Framework. The ECTF is a standards body that 
speci?es 5.100 as a standard for open APIs betWeen different 
vendors’ computer telephone integration (CTI) products 
Within a processing platform. The S.100 framework (i.e. 
standard softWare interrupts, calls, and data formats) enables 
applications to be portable from one S.100 compliant plat 
form to another. 

[0033] The third functional layer 230 of NGSN 200 
includes an application control 232, a SIVR large vocabu 
lary 234, a text-to-speech function 236, a database query 
API 238, a signaling gateWay API 240, an external call 
control 242, and event logging 244 and alarming 246 
functions. The application control 232 is the function that 
controls the NGSN’s handling of a call. Instructions for 
performing functions, such as providing an audio response 
to a caller or collecting caller input or transferring a call, are 
performed by application control 232. It includes of the 
processes and data entities (e.g., customer application ?les 
and application data) necessary to perform a customer IVR 
application and process a call. 

[0034] The SIVR large vocabulary 234 provides softWare 
control of SIVR ports 216 (of the ?rst functional layer 210) 
for large vocabulary SIVR. Large vocabulary SIVR is 
typically part of an IVR application, and includes the 
recognition of more complex terms, such as proper names 
and titles, that are speci?c to an application. The SIVR ports 
216 provide recognition of phonetic sounds, While the SIVR 
large vocabulary 234 functional component maps these to 
speci?c Words used by a particular application. 

[0035] The text-to-speech function 236 provides conver 
sion of textual data to voice recordings in the form of audio 
?les, as Well as conversion of speech to text. This is useful 
for providing text-based fax transmissions of a caller’s 
spoken input. The text-to-speech function 236 is typically 
performed by softWare modules Within NGSN 200. 

[0036] The database query API 238 is an open API for use 
by NGSN 200 in issuing database queries to external net 
Work components. Throughout the processing of a call, 
NGSN 200 may need to query a variety of different data 
bases (e.g., customer or netWork databases). The database 
query API 238 provides a single, Well-de?ned API that 
NGSN 200 may use to issue these queries. No matter What 
database NGSN 200 needs to query, this single API may be 
used. Any modi?cations to an external database Will not 
impact internal NGSN 200 components. The NGSN 200 
internal processes continue to use the database query API 
238, and therefore require no modi?cation, despite any 
changes to the structures or interfaces of external databases. 

[0037] The signaling gateWay API 240 is an open API for 
use by NGSN 200 in communicating With a signaling 
netWork. The signaling gateWay API 240 encapsulates mes 
sages betWeen NGSN 200 and the signaling netWork. What 
ever signaling system (e.g., SS7) is in use by the netWork is 
transparent to NGSN 200. The NGSN uses the signaling 
gateWay API 240 exclusively for all functions involved in 
the interfacing With any signaling system or netWork. There 
fore, a single NGSN 200 design may be deployed in 
virtually any netWork, using any signaling system. Further 
details on the communications of the NGSN 200 via the 
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signaling gateWay API 240 are described in a commonly 
oWned, co-pending application ?led concurrently hereWith, 
entitled “Communications Signaling GateWay and System 
for an Advanced Service Node” having application number 
TBA (Attorney Docket Number COS-97-044) Which is 
incorporated herein by reference in its entirety. 

[0038] The external call control function 242 provides an 
interface to external components of the telecommunications 
netWorks in Which the NGSN 200 Will be deployed. The 
external call control function 242 is a CTI Which commu 
nicates With such components as virtual call routers and 
service control points (SCP). The external call control 
function 242 is utiliZed, for example, in tWo situations: (1) 
When external component (e.g., SCP) handle calls and 
determine that the NGSN 200 needs to handle the call; and 
(2) When the NGSN 200, in the process of servicing a call, 
determines that it needs to query a SCP. 

[0039] The event logging function 244 creates records of 
all events in the handling of calls. These event records are 
used for reporting, billing, and other purposes. Furthermore, 
the alarm function 246 generates alarm records for certain 
conditions that arise during NGSN 200 processing. Because 
a plurality of NGSN 200 platforms may be netWorked, these 
alarms may then be transmitted over the netWork to a central 
point of collection. This information is useful in performing 
netWork management and monitoring operations. 

[0040] Physical Implementation 
[0041] FIG. 3 is a block diagram illustrating the physical 
architecture of the NGSN 200 IVR platform according to a 
preferred embodiment. The NGSN 200 is a computing and 
telephony platform that operates as a service node in a 
telecommunications netWork. It includes a pair of redundant 
application servers 306a and 306b, a shared disk array 308, 
and a plurality of intelligent peripherals 302. In a preferred 
embodiment, NGSN 200 Will typically contain ten or more 
intelligent peripherals 302 (shoWn as intelligent peripherals 
302a-302j). 
[0042] In a preferred embodiment, the intelligent periph 
erals 302 are computers With telephony ports that connect to 
the netWork bridging sWitch 110 via T1 voice trunks. Their 
general purpose is to receive calls from the netWork, provide 
voice responses to the caller, and collect caller input via 
DTMF signals or voice recognition. The functions of the 
intelligent peripherals 302 are controlled by applications on 
the pair of redundant application servers 306. The compo 
nents of the ?rst functional layer 210 and the second 
functional layer 220 (as shoWn in FIG. 2) are embodied in 
the intelligent peripherals 302. 

[0043] In a preferred embodiment, the intelligent periph 
erals 302 are built using DEC Alpha Voice 1000 computers 
available from Digital Equipment Corporation of Maynard, 
Mass. Placed in the DEC Alpha Voice 1000 computers 
Would be the Dialogic Corporation boards that contain 
netWork communications ports 212, voice ports 214, SIVR 
ports 216, and conferencing resources 218. Dialogic® Cor 
poration’s SCbus (bus 222), Which is the interface for 
control of the ?rst functional layer 210 resources, Would also 
be placed on the DEC Alpha Voice 1000 computers. 

[0044] The application servers 306 perform application 
processing that controls the resources of intelligent periph 
erals 302. Customer applications reside as command ?les on 
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the shared disk array 308. When a call is received, an 
application server 306 calls the appropriate customer appli 
cation. The customer application speci?es high level func 
tions to be performed. The application server 306 calls on 
service-independent subroutines to perform various func 
tions. This results in commands and ?les being sent to the 
particular intelligent peripheral 302 handling the call. The 
intelligent peripheral 302, in response, plays an audio ?le for 
a caller and collects caller input. Further details on the 
service-independent subroutines and the creation of cus 
tomer application ?les are described in a commonly-oWned, 
co-pending application ?led concurrently hereWith, entitled 
“System for Executing Advanced Interactive Voice 
Response Services Using Service-Independent Building 
Blocks” having application number TBA (Attorney Docket 
Number COS-97-046) Which is incorporated herein by ref 
erence in its entirety. 

[0045] The components of the third functional layer 230 
(as shoWn in FIG. 2) are embodied in the application servers 
306 of NGSN 200. These components provide control of the 
?rst functional layer 210 components, Which are embodied 
in the intelligent peripherals 302, via the bus 222 and the API 
224 of the second functional layer 220. This architecture, 
particularly the allocation of functional components 
betWeen the intelligent peripherals 302 and the application 
servers 306, enables sharing of application server 306 
resources among a plurality of intelligent peripherals 302, 
providing a highly scaleable architecture. Additional intel 
ligent peripherals 302 are easily added, With no re-engineer 
ing required, to augment the port capacity of NGSN 200. 

[0046] In a preferred embodiment, the application servers 
306 are built using tWo totally redundant DEC Alpha 8400 
computers. DEC also provides the shared disk array 308. A 
Network File System (NFS) may be used to logically map 
the shared disk array 308 database to external components. 
The NFS is a common method for logically mapping shared 
netWork drives, and is Well knoWn in the relevant art. With 
NFS, an intelligent peripheral 302 may perform direct 
read/Write procedures to the shared disk array 308, using 
logical addresses. The NFS, a process that resides on each 
application server 306, maps each logical address to a 
physical memory address on the shared disk array 308. 

[0047] The intelligent peripherals 302 and application 
servers 306 are connected to a NGSN local area netWork 

(LAN) 304, Which in a preferred embodiment is comprised 
of a gigabit Ethernet sWitch or a FDDI sWitch. The NGSN 
LAN 304 is connected to a NGSN Wide area netWork 
(WAN) 312, Which in a preferred embodiment is an Ethernet 
WAN. The WAN 312 alloWs multiple NGSN 200 platforms 
to be connected via a single netWork. Further details on a 
telecommunications netWork architecture containing a plu 
rality of NGSNs 200 are described in a commonly-oWned, 
co-pending application ?led concurrently hereWith, entitled 
“Telecommunications Architecture for Call Center Services 
Using Advanced Interactive Voice Response Service Nodes” 
having application number TBA (Attorney Docket Number 
COS-97-042) Which is incorporated herein by reference in 
its entirety. 

[0048] Also connected to the NGSN LAN 304 is a node 
monitoring and alarming (management) Workstation 310. 
This performs part of the alarming function 246 identi?ed in 
FIG. 2. It collects and stores alarms generated by applica 
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tion servers 306 and intelligent peripherals 302, and pro 
vides a user interface to these alarms. It also forWards alarms 
over the WAN 312. The management Workstation 310 serves 
as a central collection point of all alarms generated on an 
NGSN 200, and forWards them to a central collection point 
of all alarms generated by the plurality of possible NGSN 
200 platforms located on a netWork connected via WAN 
312. 

[0049] NGSN Deployment and Call Processing Example 

[0050] Referring to FIG. 4, NGSN deployment and call 
processing 400 illustrates the overall top-level operation of 
the present invention. The NGSN call processing 400 begins 
at step 402 With control passing immediately to step 404. In 
step 404, the plurality of intelligent peripherals 302 are 
interfaced to a telephonic sWitch netWork via bridging 
sWitch 110. In step 406, each of the plurality of intelligent 
peripherals 302 are assigned to one of a plurality of redun 
dant application servers. In a preferred embodiment, the 
intelligent peripherals 302 of the NGSN 200 are numbered. 
Odd-numbered intelligent peripherals 302 may be assigned 
to, say application server 306a, and even-numbered intelli 
gent peripherals 302 may be assigned to, say application 
server 306b. 

[0051] In step 408, a call from telephonic sWitch netWork, 
via bridging sWitch 110, is received on one of the plurality 
of intelligent peripherals 302. Instep 410, the customer 
application ?les from the shared disk array 308 are retrieved 
by the application server 306. In step 412, the customer 
application ?les are executed on the assigned application 
server 306. The application server 306 controls the resources 
of the intelligent peripheral 302 by sending commands and 
?les to the particular intelligent peripheral 302 handling the 
call (step 414). This results, at step 416, in the performance 
of interactive voice response (IVR) services on the intelli 
gent peripheral 302. The intelligent peripheral 302 provides 
voice responses to the caller, and collect caller input via 
DTMF signals or voice recognition. 

[0052] The NGSN deployment and call processing 400 is 
completed, as indicated by step 420, When the IVR services 
are completed for the call. HoWever, during NGSN call 
processing, more speci?cally steps 408 to 416, the node 
monitoring and alarming (management) Workstation 310 
collects and stores alarms generated by the application 
server 306 and intelligent peripheral 302, and provides a 
user interface to these alarms (step 418). As explained 
above, the management Workstation 310 serves as a central 
collection point of all alarms generated on the NGSN 200 
and forWards these over the WAN 312. 

[0053] NGSN Failover 

[0054] Use of the pair of redundant application servers 
306 for the multiple intelligent peripherals 302 enables both 
failover and load balancing. As mentioned above, in a 
preferred embodiment, the intelligent peripherals 302 of the 
NGSN 200 are numbered and assigned to respective appli 
cation servers 306. In nominal operation, both of the appli 
cation servers 306 receive function calls from the intelligent 
peripherals 302, via the NGSN LAN 304. A function call 
may be to retrieve an audio ?le from the shared disk array 
308 using NFS. But preferably only one of the application 
servers 306 Will handle the function call, based on the 
numbering scheme. If say application server 306a fails, the 
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other, say application server 306b, Will handle the function 
call. Each of the application servers 306 may be con?gured 
to handle 100% of the processing load, but only handles 
50% during nominal operation. In other embodiments, 
NGSN 200 includes more than tWo application servers 306. 

[0055] The application servers 306 use the shared disk 
array 308 With NFS mounting (DEC implementation of NFS 
and DEC Alpha 8400 processors for ?le servers). The NFS 
provides resolution of alias addresses to physical memory 
addresses on the shared disk array 308, and alloWs remote 
read/Write procedures. In accordance With NFS, one appli 
cation server, say 306a, has the primary mount to the shared 
disk array 308 (for a certain intelligent peripheral 302 
function call), and the other, application server, say 306b, 
has an alias to the shared disk array 308. If one of the 
application servers 306 fails, the other preferably performs 
the primary mounts to shared disk array 308 for all of the 
intelligent peripherals 302. 

[0056] In order to failover With suf?cient speed, each of 
the application servers 306 monitors the heartbeat of the 
other across a small computer system interface (SCSI) bus 
(across the shared disk array 308), from one, say application 
server 306a, to the shared disk array 308 to the second, say 
application server 306b. This is an alternative to using the 
NGSN LAN 304 to monitor heartbeats, Which does not 
provide suf?cient speed in detecting loss of heartbeat. Using 
the SCSI bus from one, say application server 306a to the 
shared disk array 308 to the second, say application server 
306b, NGSN 200 can perform failover in less than tWo (2) 
seconds. 

[0057] The modular architecture of NGSN 200 and spe 
ci?cally the use of the application servers 306 to perform 
application processing, also enables failover from one of the 
intelligent peripherals 302 to another. If one, say intelligent 
peripheral 302a, fails in the middle of a call, the application 
server 306 maintains call state data, and can cause the 
transfer of the call to another, say intelligent peripheral 302c. 
The application server 306 sends a signaling message to the 
bridging sWitch 110 via the signaling gateWay 240. This 
message causes the bridging sWitch 110 to transfer the call 
to a port on another intelligent peripheral 302. The applica 
tion server 306 can then resume call processing Where it left 
off, using current call state data. 

[0058] Conclusion 

[0059] While various embodiments of the present inven 
tion have been described above, it should be understood that 
they have been presented by Way of example, and not 
limitation. It Will be apparent to persons skilled in the 
relevant art that various changes in form and detail can be 
made therein Without departing from the spirit and scope of 
the invention. Thus the present invention should not be 
limited by any of the above-described exemplary embodi 
ments, but should be de?ned only in accordance With the 
folloWing claims and their equivalents. 

What is claimed is: 
1. A method for providing advanced interactive voice 

response services for handling telephone calls Within a 
telecommunications netWork through a next generation ser 
vice node comprising the steps of: 

(1) interfacing a plurality of intelligent peripherals to a 
telephonic sWitch netWork; 
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(2) assigning each of said plurality of intelligent periph 
erals to one of a plurality of redundant application 
servers; 

(3) receiving a call from said telephonic sWitch netWork 
on one of said plurality of intelligent peripherals; 

(4) retrieving customer application ?les from a shared 
disk array; and 

(5) executing said customer application ?les on one of 
said plurality of redundant application servers to per 
form interactive voice response services on said call on 
one of said plurality of intelligent peripherals. 

2. The method of claim 1, further comprising the steps of: 

(6) collecting alarms from said application servers and 
said intelligent peripherals; and 

(7) storing alarms from said application servers and said 
intelligent peripherals. 

3. The method of claim 1, further comprising the steps of: 

(6) monitoring said plurality of redundant application 
servers for failure; and 

(7) sWitching from one of said plurality of redundant 
application servers to another of said plurality of redun 
dant application servers. 

4. The method of claim 1, further comprising the steps of: 

(6) storing the call state data of said call on one of said 
plurality of redundant applications servers; and 

(7) causing said telephonic sWitch netWork to transfer said 
call from one of said plurality of intelligent peripherals 
to another of said plurality of intelligent peripherals. 

5. A next generation service node system for providing 
advanced interactive voice response services for handling 
telephone calls Within a telecommunications netWork com 
prising: 

interfacing means for interfacing a plurality of intelligent 
peripherals to telephonic sWitch netWork; 

assigning means for assigning each of said plurality of 
intelligent peripherals to one of a plurality of redundant 
application servers; 

means for receiving a call from said telephonic sWitch 
netWork on one of said plurality of intelligent periph 
erals; 

retrieving means for retrieving customer application ?les 
from a shared disk array; and 

executing means for executing said customer application 
?les on one of said plurality of redundant application 
servers to perform interactive voice response services 
on said call on one of said plurality of intelligent 
peripherals. 

6. The system of claim 5, further comprising: 

collecting means for collecting alarms from said applica 
tion servers and said intelligent peripherals; and 

storing means for storing alarms from said application 
servers and said intelligent peripherals. 

7. The system of claim 5, further comprising: 

monitoring means for monitoring said plurality of redun 
dant application servers for failure; and 
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switching means for switching from one of said plurality 
of application servers to another of said plurality of 
redundant application servers. 

8. The system of claim 5, further comprising: 

storing means for storing the call state data of said call; 
and 

transferring means for causing said telephonic sWitch 
netWork to transfer said call from one of said plurality 
of intelligent peripherals to another of said plurality of 
intelligent peripherals. 

9. A system for providing advanced interactive voice 
response services for handling telephone calls Within a 
telecommunications netWork through a neXt generation ser 
vice node comprising: 

a plurality of intelligent peripherals to receive calls from 
a telephonic sWitch netWork; 
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a shared disk array to store customer application ?les 
Wherein said custorner application ?les describe hoW to 
treat said calls; 

a pair of redundant application servers to execute said 

custorner application ?les; and 

a node monitoring and alarm Workstation to collect and 
store alarrns from said intelligent peripherals and said 
application servers. 

10. The system of claim 9, further comprising: 

a local area netWork connecting said intelligent peripher 
als, said application servers, said shared disk array, and 
said node monitoring and alarm Workstation. 


