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A method for an enhanced services system is provided by a server load sharing and redundancy system. The system comprises a
switching platform (10), a plurality of caller and called parties’ telephones (12, 14) connected to the switching platform; a primary application
server (16) containing caller A primary instance (26) and call B standby instance (28); a standby application server (18) containing call A
standby instance (27) and call B primary instance (29) wherein both servers process and/or monitor calls placed within the system; and
a database (20) storing and maintaining call specific information, and being connected to both primary and standby application servers.
Call Tracking Links (22) are established between the primary and standby application servers and the switching platform to support the
application server redundance scheme. Links (24) are established to transmit messages between the primary and standby application servers.
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WHAT IS CLAIMED IS:

1. A method of achieving load sharing and of providing
redundancy in an enhanced services telephone system comprising
the steps of:

(a) providing at least two servers independently linked
to the switching platform of the enhanced services telephone
system, each of the servers having the capability of monitoring
when in an active state (i) the state of a call placed by a
subscriber and (ii) the data necessary to bill the call to the
subscriber;

(b) activating a first one of the servers to monitor a
first call from the switching platform;

(c) establishing under the control of the first server a
sync between the first server and a second server from the time
that (i) the first call is connected through the switching
platform to the receiving number to (ii) the time that the
number is disconnected and billed, so that in the event of a
failover or a controlled switchover of the first server the
second server has all of the data necessary to monitor and bill
the first call;

(d) effecting the billing of the first call by the first
server in the absence of a failure of the first server ;

(e) activating a second server to monitor a second call
from the switching platform thereby sharing the load of calls
between servers;

(f) establishing under the control of the second server a
sync between the two servers for the second call from the time

that (i) the second dialing subscriber is connected through the

10
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switching platform to the receiving number to (ii) the time
that the number is disconnected and billed, so that in the
event of a failure of the second server the first server has
all of the data necessary to monitor and bill the second call;
and

(g) effecting the billing of the second call by the
second server in the absence of a failure of the second server.

2. In a system with N servers adapted to receive a large
number of events to be processed by one of the N servers, the
method of achieving both load sharing and redundancy among the
N servers comprising the steps of:

(a) applying successive events sequentially to the N
servers thereby sharing the load of events among the N servers,

(b) identifying the particular one of the N servers

to whom an event is applied as the primary server for each such
event ;

(c) sharing data relating to each such event between the
primary server and a second one of the N servers;

(d) identifying the second one of the N servers for each
such event as the secondary server for such event; and

(e) for each event, causing the secondary server to take
over the role of primary server in the event of a failure of
the primary server thereby providing redundancy for all events.

3. The method of Claim 2 wherein N is 2.

4. The method of Claim 2 wherein N is greater than 2 and
wherein each of the N servers is the primary server for 1/N
events and the secondary server for 1/N events.

5. A method of achieving load sharing and redundancy in

11
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an N server system adapted to collectively receive a large
number of events to be processed comprising the steps of:

(a) applying 1/N of the events to each one of the N
servers as the primary server for such event;

(b) sharing data relating to each such event between the
primary server and a second one of the N servers as the
secondary server for such event; and

(c) for each event, causing the secondary server to take
over the role of primary server in the event of a failure of
the primary server to thereby provide redundancy for all
events.

6. A enhanced services telephone system with load
sharing and call processing redundancy comprising:

first and second application servers for monitoring the
operation of a telephone switching platform;

a database operatively connected to said first and second
application servers, each of said servers having the capability
when in an active state of monitoring the state of a call and
billing the call upon the completion thereof, means for
dividing the receipt of the calls between said servers, each of
said servers being in an active state for each of the calls
received and sharing the data associated with such call with
the other one of said servers so that the other server may take
over as the active server in the event of the failover or
controlled switchover of the active server.

7. A system for load sharing and redundancy among N
servers adapted to collectively receive a large number of

events to be processed comprising:

12
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means for applying 1/N of the events to each one of the N
servers as the primary server for such event;

means for sharing data relating to each such event between
the primary server and a second one of the N servers as the
secondary server for such event; and

means for each such event for causing the secondary server
to take over the role of primary server in the event of a

failure of the primary server to thereby provide redundancy for

all events.
8. A system comprising:

a telephone call switching platform;

a first application server;

‘a second application server;

means for operatively connecting said switching platform
to said first application server through a CTI link for the
application of 50% of the telephone calls from said switching
platform to said first server as the primary server for such
50% of the calls; |

means for operatively connecting said switching platform
to said second application server through a CTI link for the
application of the other 50% of the telephone calls from said
switching platform to said second server as the primary server
for such other 50% of the calls; and

means for replication of the data related to each call for
which one of said first and second servers serves as primary
server so that such data is available to the secondary server

in the event of a failure of said primary server.

13
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9. A system comprising: -

a telephone call switching platform operably connected to
the telephones of calling party A, calling party B, called
party A and called party B;

a first application server;

a second application server;

means for operatively connecting said switching platform
to said first application server through a CTI link for the
application of the call from calling party A to called party A
("Call A") for the monitoring thereof by said first application
server as the primary server for Call A; and

means for operatively connecting said switching platform
to said second application server by a CTI link for the
application of the call from calling party B to called party B
("Call B") for the monitoring thereof by said second
application server as the primary server for Call B;

a database shared by said first and second application
servers,

said first server being operably connected to said
database to monitor Call A in a stand-by status and said second
server being operably connected to said database to monitor
Call B in a stand-by status,

whereby said first and second servers service the same

number of calls as primary and in a standby status and provide

100% redundancy for all calls.

14
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10. The system of Claim 9 including means associated

with said first and second servers for establishing a sync
between said two application servers during only the active
period of any call.

11. The system of Claim 9 including means associated
with said first and second servers for establishing a sync
between said two application servers during the period from
call setup through call teardown for any call.

12. The system of Claim 9 wherein each of said first and
second servers includes means to effect the billing of only the

calls for which said server is the primary server.
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SERVER TLOAD SHARING AND REDUNDANCY AND METHOD -

FIELD OF THE INVENTION

This application claims the benefit of U.S. Provisional
Application No. 60/048,437 filed June 2, 1997, the disclosure
of which is incorporated herein by reference.

The present invention relates to server redundancy and
loadsharing, and more particularly, to a server redundancy and
loadsharing system and method having application in an enhanced

services environment.

BACKGROUND OF THE INVENTION

Redundancy in prior art server systems is accomplished
through the use of a second or standby server which functioned
solely as a backup for an on-line primary server. As shown in
Figure 1, the primary server 30 performs all the necessary call
processing, storing the associated data in shared memory 34.
Only upon the failure of the primary server 30 does the standby
server 32 become active, retrieving the necessary data from
shared memory 34 to continue the call processing. As the
standby server only functions in the event of a failed primary
server, valuable resources are wasted in maintaining the
standby server. Further, since only the information available
in the shared memory can be used by the standby server, calls
in the setup phase in the primary server may be
lost/disconnected. Additionally, wear on the server system is
not distributed equally among the individual servers
necessitating the more frequent servicing of the primary’
server.

Also known in the prior art are server systems which

perform load sharing. Figure 2 shows a typical loadsharing
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system 44 in which multiple servers 40 share the call -
processing load based on a designated loadsharing scheme
implemented by an automatic call distribution (ACD) mechanism.
Failure of a server in such a system results in both decreased
call processing capacity of the system and the interruption of
service to the calls under progress in the failed server.

Accordingly, it is an object of the present invention to
provide a novel method and system which obviates many of the
problems of the prior art while providing both loadsharing and
redundancy capabilities.

It is another object of the present invention to provide a
novel method and system which preserves both stable and
unstable communications during the controlled switchover from a
primary application server to a standby application server.

It is yet another object of the present invention to
provide a novel method and system which permits the
preservation of communications during the uncontrolled failover
of a primary application server.

It is still another object of the present invention to
provide a novel method and system to insure the accurate
billing of established calls occurring during a controlled
switchover or failover of a primary application server.

It is a further object of the present invention to provide
a novel loadsharing and redundancy method and system which
reduces the amount of servicing required by the individual
servers due to the equal distribution of wear on the servers.

These and many other objects and advantages of the present

invention will be readily apparent to one skilled in the art to
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which the invention pertains from a perusal of the claims, the
appended drawings, and the following detailed description of

the preferred embodiments.
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BRIEF DESCRIPTION OF THE DRAWINGS -

Figure 1 is a functional block diagram illustrating the
redundancy scheme of a prior art server system. ‘

Figure 2 is a functional block diagram illustrating the
loadsharing among servers in a prior art server system.

Figure 3 is a functional block diagram of one -embodiment
of the system of the present invention.

Figure 4 illustrates the four stages of a typical debit
call requiring synchronization between the primary and standby
servers.

Figure 5 is a functional block diagram of the interface
links supporting the embodiment of Figure 3.

Figure 6 illustrates the interaction between servers of
Figure 3 under normal operating conditions.

Figure 7 illustrates the interaction of the servers of
Figure 3 under switchover/failover conditions.

Figure 8 is a functional block diagram of an embodiment of
the present invention illustrating a loadsharing scheme in
which each application server functions in both a primary and a
standby capacity.

Figure 9 is a functional block diagram showing a daisy
chain implementation of a loadsharing redundancy scheme for one

embodiment of the present invention.
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DESCRIPTION OF PREFERRED EMBODIMENTS -

With reference to Figure 3 where an enhanced services
platform is illustrated in the embodiment of a prepaid
telephone system, a conventional telephone switching platform
10 such as the Harris Corporation 20/20 switch is connected in
a conventional telephone system. Connected to the -switching
platform 10 are large numbers of subscriber telephones, such as
the caller telephone 12 and the called party telephone 14,
along with the primary application server 16 and the standby
application server 18 which process/monitor the calls placed
within the system. The application servers 16, 18 are further
connected to the database server 20 which maintain the call
specific information (e.g., account balance information) .

Each call placed in the system is monitored/processed by a
call processing instance of a primary application server 16.

In one embodiment of the present invention, each primary call
processing instance has a standby peer in a different primary
application server 18 which takes over the call processing from
the primary instance under certain conditions. For example, in
one embodiment, when a failover occurs or a controlled
switchover is performed transferring control of the call
processing from the primary instance to the standby instance,
all stable and unstable calls at the time of the
failover/controlled switchover are preserved by the standby
instance.

In order to take over the call processing from the primary
application, the standby application must have access to the

call data of the calls and must independently monitor the call
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states on the switching platform 10. As shown in Figure 3,
this is accomplished via redundant host interface links ("HIL")
Call Tracking Links 22 into the Switching Platform 10 and
proprietary links 24 between application servers 16 and 18.

Just before the active application tells the switching
platform 10 to put the call through, the active application
synchs up with its standby peer and instructs the standby to
start monitoring the necessary switching platform ports. The
active application waits until the standby application is
synched before placing the call. If the active application
should fail, the standby application is then able to complete
the call transactions.

In one embodiment of the present invention, there are four
stages during a typical debit call where the standby instance
of the call must be synched up with the primary instance in
order for the standby instance to take over administration of a
call and barge/disconnect the call to prevent a negative caller
account balance from resulting, or to bill the call accurately
upon completion. These four stages are the stages B-E shown in
Figure 4.

Just before the primary application server 16 tells the
switching platform 10 to put the call through (stage B), the
primary application server 16 synchs up with its standby

application server 18, instructing the standby server to start

monitoring the necessary switching platforms ports. Since both
servers are using HIL Call Tracking ("HCT"), they are both
informed of an answer (stage C) and a disconnect (stage D). At

stage E, depending upon the implementation, either one or both
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of the call processing instances may then bill the call. - In
the latter implementation, a carefully constructed primary key
is used in the database server to permit only one of the
billing attempts and thus the call is billed only once. Either
method guarantees that if there had been a failure of the
primary after the disconnect (stage D), but before -the call had
been billed (stage E), the call would certainly have been
billed by the standby instance.

With further reference to Figure 4, the points during the
processing of a call at which the primary application server 16
may synch with the standby application server 18 are not
bounded by the stages B and E and may begin, for instance,
during the call setup phase (stage A) and extend through the
call tear down phase (stage F).

As shown in the embodiment of Figure 5, two HIL Call
Tracking Links 22 may be established to support the application
server redundancy'scheme. Links T-A and T-B are used for call
tracking where it is possible to track the same circuit from
two links at the same time.

The application servers will establish the HIL Call
Tracking Links 22 by using the Telephony Application
Programming Interface (TAPI) available with the NT Server
operating system to interface to the HIL2TAPI service providers
24 and 26 and instruct the service provider to open the
necessary HIL links 22. The primary application server 16
opens TAPI Line T-A while the standby application server 18

only opens TAPI Line T-B.
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While calls are in the setup phase, they are maintained
over the links. The primary application server 16, responsible
for shuttling all primary call data to the standby application
server 18, replicates all internal call data to the standby
server. Simultaneously in the role as a standby server,
application server 16 receives redundant call information from -
application server 18. When the calls are established, both
application servers 16 and 18 turn on HCT via their lines Link
T-A and Link T-B respectively.

The decision to perform switchover is made by the
application servers with the HIL2TAPI service providers simply
reporting line conditions via LINE CONNECTED/LINE DISCONNECTED
TAPI messages. Since the standby application server 18 has
already established HCT prior to switchover, the calls in
conversation are preserved and can be accommodated by the
standby system.

Figures 6-7 illustrate the interaction between the
application servers and the remaining system under normal and
switchover conditions respectively.

As shown in Figure 6, upon receipt of an incoming call by
the active/primary application server, the active server
replicates the call data to the standby server, and upon
confirmation from the standby server, both servers begin
monitoring the call. When the call has been completed, the
active server controls the billing of the call, and upon
confirmation by the database that the call has been billed, the
active server instructs the standby server to terminate further

processing of the call.
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The call processing under switchover conditions shown in
Figure 7 differs only from that of the normal operating
conditions shown in Figure 6 in that it is the standby server
which controls the billing of the call.

As shown in Figure 8, each application server may function
in both a primary and standby capacity. Application server 16
may maintain a primary call instance 26 for CALL A with a
standby call instance 27 in application server 18 while
maintaining a standby calling instance 28 for CALL B for a
primary call instance 29 in server 18. 1In this loadsharing
embodiment, all servers perform primary call processing while
continuing to provide redundancy within the system.

Further, the loadsharing redundancy scheme of Figure 8 1is
not limited to the grouping of servers into pairs, but may be
applied in a daisy chain fashion as shown in Figure 9.

While preferred embodiments of the present invention have
been described, it is to be understood that the embodiments
described are illustrative only and the scope of the invention
is to be defined solely by the appended claims when accorded a
full range of equivalence, many variations and modifications

naturally occurring to those of skill in the art from a perusal

hereof.
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