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The invention relates to a component for a communications system, the component comprising: a telephony device capable of making,
receiving, monitoring and manipulating multiple simultaneous calls without requiring a physical termination line, channel or device; a device
which enables the creation and manipulation of a series of new calls from a device currently connected to a remote party; and a device
from which calls are automatically forwarded while retaining joint call control of the call with a currently connected destination device.
Preferably, the communications system has a plurality of Nodes and Hubs wherein each Node and Hub has a star topology.
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IMPROVEMENTS TO TELECOMMUNICATIONS

The Digital Revolution is enabling new and more abstract mental models for
perceiving and architecting the structured and unstructured elements of systems in ways that
would previously not ha;/e been technically or commercially feasible. In the pfocesg systerﬁé ’
design will be undergoing a paradigm shift from deterministic computing and structured
record keeping about "what is known" to interaction management and probabilistic systems to
virtually manipulate the known and to allow the unknown to emerge with structured and
unstructured data becoming the extension of individual and collective minds. The paradigm
shift essentially gives up on the illusion of perfect foresight with respect to "required"
transaction data. The collapse of digital storage costs now makes it feasible to capture and
collect all digital interactions between both "remote knowledge workers" and "same-time
same-place" workers by enhancing these interactions through recording of additional links to
enhance data thus creating collective historical memory in the form of globally accessible data
warehouses.

Security and defence requirements during the Cold War Era dictated that ultimate
control over communication was retained within the public sector while concerns about
national security lead to a natural emphasis on weapons and associated developments.
Wholesale dedication of resources to mathematical processing thus caused enormous, but very
unbalanced, progress between computing and telecommunications during and immediately
following the cold War Era. |

The Post-Digital Revolution Era will be characterised by globally reducing dedication
of GDP to defence accompanied by a broad freeing up of technologies and resources hitherto
reserved for defence and national security. The liberalisation of global Telecommunications
under the Treaty-based-rights in substantially all civilised countries as a result of the WTO
negotiations, together with elimination of a multitude of sovereign granted monopolies
(Banking, Insurance, Law, Accounting, Exchanges, Medicine) is in the process of creating a

new marketplace, the Convergent Digital Market, which, except to the extent that interaction
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and transaction inefficiencies still remain between networks is in reality one global market. In
the digital world the interaction/transaction inefficiencies between and within the networks
now define the vertical and horizontal separation of these markets far more than the historical

_basis for defining markets such as distance, nation-states/tax systems, social and legal
systems/language or fransaction protocols, which now all can be readily éfbitfage‘d?ﬁﬁfééd‘ and
converted.

The boundaries to be transcended in the Post-Digital-Revolution Era no longer relate to
the challenges of reducing per MB communication cost per mile or per MIPS processing cost.
Quantum further declines in these arenas can confidently be expected, with halving of these
costs every two years now one of the more widely accepted benchmarks. Human cognitive
systems can now afford to purge from cognition those costs which for all intents and purposes
are no longer relevant and where the odds of meaningful problems have now become
incredible low. The prospective focus of system design is thereby shifting from stand-alone
equipment with its associated access devices and interconnections to the design of networks of
networks consisting of Nodes with an associated set of rights and obligations in terms of
interface definitions whether it be from access devices from-anywhere, at any-time or from
machine-to-machine. The focus of development thus shifts from traditional architectural issues
such as optimising a stand-alone computer to innovations which address the emerging needs of
the Post-Digital-Revolution relating to Switch-Nodes and Hubs which focus on all-in
transaction and interaction cost which requires materially different systems architectures.

The unknown nature of tomorrow's environment dictates a lucid conceptual design
with all elements of the system capable of being pulled together in real-time from a
software/virtual point of view without requiring non-plannable changes in hardware anywhere
within these increasingly more distributed and remote physical systems. The cost of hardware
implementations thus explodes relative to immediately alterable virtual solutions. The generic
hardware architecture to achieve global network design goals is referred to as a Secure
SoftSwitch Server and the software is referred to as the SoftSwitch architecture with the Inter-

Nexus Universal Connector representing a unique innovative technology which interconnects
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the telecoms related hardware device drivers with the computing applications.
Implementations of the Universal Connector in JAVA and Active X and other high level
component technologies facilitate the integration of telecommunications and computing
-making all features encapsulated in the world's telecoms infrastructure currently possibly only

available to the thousarlds with specialised expertise, typically only capabfe of beiﬁéﬁédﬁﬁe&
as a result of an extended period of employment with one of the proprietary switch
manufacturers, the military or the security services to now become available to the many
millions if not tens of millions who can manipulate visually virtual objects at reasonable levels
of abstraction.
GENERIC FEATURES OF THE UNIVERSAL CONNECTOR

The Universal Connector is a sub-assembly for the Soft Switch part of a Node/Hub
consisting of a series of three generic devices which manage communication and record
interactions relating to the conveyancing between Nodes in a network capable of handling
variable degrees of trust within precisely defined forensic standards. The architecture permits
on-the-fly enhancement of interactions into transactions thereby not only permitting the
traditional features of storage in unified mailboxes, object, relational and a variety of other
databases, but permitting defined signals sent during a session within a dynamically defined
context to acquire specific meanings to establish a contractual relationship between virtual
counter-parties using current and extended EDI protocols.

The Universal connector's three devices are media independent (Fax, Video, Voice,
Data etc.), bearer and transportation Protocol Independent (IP, ATM etc.) while handling
connection and connection-less based devices in an identical manner (i.e both circuit-
switching and packet switching use the same three devices thus allowing the choice between
those modes to be made independent of the technological infrastructure on a higher level of
abstraction through the use of a continuum based on specific dimensions that may be required
for the particular Node from time to time or for particular classes of originators or terminators,
such as security conditions, cost of various conveyancing services etc.) The architecture

specifically recognises the communications conundrum that actions between originators of
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communications are not capable of being defined and coordinated upfront thus requiring
probabilistic technologies for allocation of resources and conveyancing to make any network
"media mix" and "sequencing" insensitive while scaling issues can be limited to purely

. economic and contractual arrangements on conveyancing with pre-defined master-contracts

-

resolving priority acce;s-ﬁghts to resources.

The Universal Connector is explicitly uncoupled from both the remote pre-processing
client access/termination devices (Human controlled devices such as WEB TV's, Fixed and
Mobile Phones, Network Terminals, PC's, Printers, ATM's, Access Authorisation and
Transaction Devices and Agent Driven Automated Devices such as other Autonomous
Systems) and the wide variety of networks (Voice, X25, Telex, GSM, Satellite, DECT)
permitting the Universal Connector to operate wholly independent of various Gateway
technologies (Converters optimised for a specific incoming or outgoing datatype/formatted
structures at various levels of abstraction) by constraining incoming data to a very narrow
range of formats through pre-parsing and translating of incoming digital data from individual
networks through server based pre-processors optimised to handle these activities efficiently.
The uncoupling of the Universal Connector from both the Physical and Virtual Gateways and
the Physical and Virtual Client Access Devices permits a star topology for each individual
Node and Hub.

The Universal Connector is thus Hardware (Commodity processors such as Alpha,
Intel Pentium etc., where appropriate supplemented with DSP and other functionally dedicated
processors), Bus (H100, MVIP etc.) and Operating Systems (NT, LINUX) independent while
hardware resource brokering is Node and Trusted Network independent thereby permitting a
precise dynamic intelligent rule-based definition for the sequence of processing of algorithms
within the Nodes, the Network, or where permitted higher or lower security Networks.
Switching choices can be exclusively based on the headers defined by global standard-setters
(ITU and other Treaty based organisations, etc.) merely requiring a memory resident, super

light weight, blindingly fast, record storage efficient, embedded database typically combining
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a mixture of VON Neuman and Non-VON architecture to cost effectively achieve relatively
constant look-up speeds independent of the size of the database.

The Inter-Nexus Look-Up acts like a Virtual Throttle in a double-funnelled Hour-Glass
- where all interactions and transactions have to pass through the Virtual Throttle wh1ch can be
blind with respect to trafﬁc pretty much acting like a scanner from a ratmg (the process of
allocating the elements of a composite transaction to internal and external subcontractors with
precisely defined legal domiciles to meet both spirit and letter of the OECD transfer pricing
guidelines), pricing (the process of establishing an aggregate price for a local Node delivered
sub-assembly or whole service) and routing point of view. All decisions can thus be made on
the fly with respect to real-time fraud control, accounting and conveyancing decisions and
address/domain look-ups and thus routing decisions. The Throttle throughput becomes Non-
Blocking through varying the error and the delay/latency rates by typically failing to look up
every address for connection-less traffic where cost of errors and out-of-sequence arrivals from
streaming on a batch-basis can be accommodated by fixing errors after-the-fact by either
arranging for a "repeat" or "filling-in" through use of software technologies which avoid any
perception of dissonance within the range of human cognitive systems.

The Inter-Nexus Look-Up Real-Time operation is secured through a narrow range of
structured (i.e. with data formats defined by a precise global Inter-Lingua Dictionary to permit
the data-dictionaries' expressions in any other language) pre-filtered records which minimise
overheads while increasing robustness thus placing an insignificant load on database access
relative to current state-of-the-art processing architectures. Anything beyond pure on-the-fly
transaction recording (which provides audit data written to write-once, read-many recording
devices) is delegated to distributable queuing/scripting and workflow transaction processing
systems and data warehouses (frequently representing a mere aggregation or distributed copies
of structured-interaction-data linked to a transaction, with automated who, what, where, and
when type enhancements to facilitate query while a range of sorting logics and thesaurus
routines permits the system to operate as an extension of any humans cognitive systems for

both structured and unstructured data and searches without requiring pre-definition of display
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mode, educational discipline, natural language and social/cultural orientation or NLP
preferences).

The Universal Connector is a universal component for any Secure SoftSwitch.

-Gonﬁgu:atiqh of specific Nodes within a network in terms of their actual hardware, software
and data components tt;us reduces to conveyancing and other cost optimiéétibns ata ch&r ’
level within a highly distributed architecture where any specific function can be delegated on-
the-fly to any Node at any time. The distributed intelligence allows all critical function to be
performed on the EDGE of the network thereby ensuring that Backbone Traffic can
economically be transported in chunky structures with cost effective Inter-Node/Hub
encryption technologies minimising Inter-Node latency within the Trusted Network.

Configuration of individual Nodes in terms of Hardware, Software and Data can thus
scale up to any level through use of cost-efficient backbone technologies operating within a
system between processors in close proximity. The description of the three generic devices
which manage communication and record interactions relating to the conveyancing between
Nodes in a network, capabie of handling variable degrees of trust within precisely defined
forensic standards, follows below:

(1)  VIRTUAL TERMINATION DEVICE

Definition: A Virtual Termination Device (VTD) is a telephony device capable of
making, receiving, monitoring and manipulating multiple simultaneous calls without requiring
a physical termination line, channel or device. It is capable of dynamically establishing a
physical termination point/resource to a call while retaining control of the call without
transferring the call and without altering the calls' (progression) state.

Benefits: The more efficient use of call handling and processing resources.

By allowing physical devices such as automated voice processing resources to be
allocated to a call on a dynamic or 'as required’ basis, a call may be allocated a physical
resource
* from a pool of available resources to that device (e.g. DSP channels)

* for a part of, or all the time, the call resides on the device
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* without having to transfer the call to another device.
Example: A VTD can be used as a 'call distribution device on which calls may be
queued while being processed or waiting to be distributed to other devices. While queued, a
_call may (or may not) reqmre in-queue processing depending on call time parameters (e g.
CLI) or on run-time parameters (e.g. expected time on queue). The dev1ce may allocate a DSP
channel to the call from a system wide, or device specific, pool of DSP channels. It would also
be possible to allocate a specific channel to groups of calls in the queue.

This contrasts with the currently available call queue handling solutions where either:-
calls can only be handled in groups (RAD devices); or calls must be dedicated a resource
regardless of requirement; or calls must be transferred to other specific voice processing
devices.

(2)  CONNECTION EMBEDDED DEVICE CONTROL (NAIL UP)

Definition: Connection Embedded Device Control (CEDC) allows for the creation and
manipulation a series of new calls from a device currently connected to a remote party. If a
connection (open voice channel) is set up between a remote device and a CEDC device, new
calls (made or received) may be set up on the CEDC device and the original remote
connection channel would be used as the physical termination point for the call. The initial
connection to the CEDC device establishes a physical termination point for all subsequent
calls on the device. The CEDC facility remains in service for the duration of the original
connection.

The mechanism for creating and manipulating ‘embedded' calls in CEDC devices is not
speciﬁ;. It may use a mechanism within the original connection (e.g. tones) or may be
performed via a network connection to the CEDC device.

CEDC:s are best implemented using 2 (sets) of addresses. One that establishes the
original or 'outer’ call, the other to establish embedded or 'inner calls.

Benefits: A CEDC device is a remote éontrol device. By establishing a telephony
connection to it a remote party 'opens’ the device and gets access to features that the remotely

connected device does not have (e.g. TAPI control). This is much more than a Direct Inward
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Service Access (DISA) feature, which simply gives a caller dial tone and allows the making of
a single cheap rate call. CEDC gives access to the breadth of the CEDC devices' capabilities.
This may include PC control, making and receiving multiple calls in series, membership if a
call distribution group, silent monitoring.

Example 1: A ‘call centre is run on a legacy switch which can‘not. féléy CLf ;df DDT )
information to the caller or the call centre's contact management tool. These restrictions can be
overcome by adding (a unit supporting) a series of CEDC devices that also support the
features lacking in the legacy system. The callers may connect to the CEDC via the legacy kit.
By retaining the legacy kit they reduce the hardware requirement of the CEDC unit and retain
access to the features on the legacy switch.

Example 2: CEDC can be used to create a virtual call centre or virtual office. Staff of
call centre agents can connect to the office or call centres CEDC devices from anywhere.

(3) DOMAIN MASTER DEVICES

Definition: A Domain Master Device (DMD) is device from which calls are
automatically forwarded while retaining joint call control of the call with the currently
connected destination device. Calls that arrive at the DMD effectively pass through the device.
A DMD may be able to limit the number of call appearances and hence the number of calls
passing through it. If all call appearances on the DMD are consumed the device may be
considered as busy. DMDs may be configured with conditional forwarding addresses i.e. on
busy or no answer.

Benefits: Via the use of a DMD, a human or automated supervisor can perform all of
the following functions
~* monitor the call progress of calls passing through it.

* monitor the current location of calls passing through it

* control the level of call traffic through it.

* manipulate any individual call passing through it - including 'intruding on the call'. As the
Call is already on the device a new call need not be setup to intrude (as with current switch

environments).
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Example 1: A call centre may be supported by a call distribution device capable of
queuing calls. If the call traffic gets too great calls may be sent to the queue to remain there for
an excessive period of time. The queue may have a no answer time-out feature but it may be

-better if 'excess' calls where initially diverted away from the queue. By placing a DMD before

- -

the queue the call traffic could be limited. ) T
Example 2: Calls on a specific DDI require monitoring for their entire life (even if they
are transferred off the current destination PBX). By placing a DMD as the initial destination

for these calls, simplifies this process. Currently this is a severe problem on most PBXG.

Either:
* all trunks must be monitored and only pertinent information is filtered in

* the entire PBX call traffic must be monitored and only pertinent information is filtered in

* all possible call destinations must be monitored
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CLAIMS

‘L- A coﬁlpbnent for a communications system comprising:-
- a telephony device capable of making, receiving, monitoring an-dﬂmaniptiljaﬁ.;triir’lg‘ 7
multiple simultaneous calls without requiring a physical termination line, channel or device,
- a device which enables the creation and manipulation of a series of new calls from a
device currently connected to a remote party, and

- a device from which calls are automatically forwarded while retaining joint call

control of the call with a currently connected destination device.

2. A component for a communications system as claimed in claim 1, wherein the

component records interactions relating to the conveyancing between Nodes in a Network.
3. A communications system including a component as claimed in claim 1 or claim 2.

4. A system as claimed in claim 3 having a plurality of Nodes wherein each Node has a

star topology.

5. A system as claimed in any preceding claim having a plurality of Hubs wherein each

Hub has a star topology.
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