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SYSTEM AND METHOD FOR EFFECTING COMMUNICATIONS AMONG
DEVICES IN DIFFERENT DOMAINS EMPLOYING DIFFERENT OPERATING
PROTOCOLS

FIELD

The present disclosure may be directed to managing communications among

networks, and especially to agent-based Quality of Service (QoS) based network

management of a heterogeneous networked system of systems.

BACKGROUND

No current system or solution is known to exist which permits a single user to

manage, setup, modify, and remove Quality of Service (QoS) contracts over disparate
systems or networks. Each equipment manufacturer has developed its own solution.
Standards are not known to have emerged in industry to address a single source
control mechanism. Such a lack of capability for a single user to manage disparate
systems may yield a system that disadvantageously is a human-intensive process,
may be error prone, and may require verbal or written coordination among multiple
human administrators. Such limited prior art systems may require that each equipment
manufacturer must define and support a different interaction structure or method and
may require different equipment configurations. Ad hoc networks and network
isolations may not be accommodated using such a prior art system.

There is a need for a system and method for effecting communications among
devices in different domains employing different operating protocols.

There is a need for a system and method to effect managing and setup of end-to-
end Quality of Service contracts over different network technologies and vendor

products with a single homogenous interface or solution.
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SUMMARY

A system for effecting communications among a plurality of devices situated in a
plurality of domains employing differing operating protocols; the system including: (a) at
least one topology agent situated in a source domain of the domains and configured for
effecting operation of the system among the domains; (b) at least one negotiator agent
situated between the source domain and a respective other domain and configured for
selective coupling with a respective topology agent; the at least one negotiator agent
implementing quality of service parameters provided by the respective topology agent to
convey communications from the source domain to the other domain; and (c) a plurality
of proxy agents; at least one proxy agent being situated in each respective other
domain and configured for implementing quality of service policies received from the
respective negotiator agent to effect the communications within the respective other
domain.

A method for effecting communications among a plurality of devices situated in a
plurality of domains; respective domains of the plurality of domains employing differing
operating protocols; the method comprising:

(a) in no particular order:

(1) providing at least one topology agent providing unit situated in a source
domain of the plurality of domains and configured for effecting operation of the system
among the plurality of domains;

(2) providing at least one negotiator agent operating unit situated between the
source domain and a respective other domain of the plurality of domains than the
source domain and configured for selective coupling with a respective topology agent
providing unit of the at least one topology agent providing unit; and

(3) providing a plurality of proxy agent operating units; at least one proxy agent
operating unit of the plurality of proxy agent operating units being situated in each the
respective other domain;

(b)  operating the at least one negotiator agent operating unit to effect
implementing quality of service parameters provided by the respective topology agent
providing unit to convey communications from the source domain to the respective other
domain; and

(c) operating selected proxy agent operating units of the plurality of proxy agent

operating units to effect implementing quality of service policies received from the
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respective negotiator agent operating unit to effect the communications within the
respective other domain.

It is, therefore, a feature of the present disclosure to provide a system and
method for effecting communications among devices in different domains employing
different operating protocols.

It is a further feature of the present disclosure to provide a system and method to
effect managing and setup of end-to-end Quality of Service contracts over different
network technologies and vendor products with a single homogenous interface or
solution.

Further features of the present disclosure will be apparent from the following

specification and claims when considered in connection with the accompanying
drawings, in which like elements are labeled using like reference numerals in the

various figures, illustrating the preferred embodiments of the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic diagram of a representative employment of the present

disclosure.

FIG. 2 is a schematic diagram illustrating a hierarchic relation among agents that
may be employed with the present disclosure.

FIG. 3 is a schematic diagram of communications that may be effected in
exercising the present disclosure.

FIG. 4 is a flow diagram illustrating the method of the present disclosure.

DETAILED DESCRIPTION

FIG. 1 is a schematic diagram of a representative employment of the present

disclosure. In FIG. 1, a network system 10 may include a first network 12, a second
network 14, and a pth network 16. The indicator “p” is employed to signify that there
can be any number of networks in network system 10. The inclusion of three networks

12, 14, 16 in FIG. 1 is illustrative only and does not constitute any limitation regarding

3



10

15

20

25

30

35

WO 2010/126656 PCT/US2010/027489

the number of networks that may be included in a network system in which the present
disclosure may be employed.

A source 20 may initiate messages, instructions, or other communications for use
by a destination 22. Each network 12, 14, 16 may have internally situated devices
operating according to a respective network protocol. For purposes of this disclosure,
the terms “network” and “domain” may be used interchangeably. Operating protocols for
networks 12, 14, 16 may not be the same. Thus, network 12 may have internal devices
30, 32 operating according to a first network protocol. Network 14 may have internal
devices 40, 42 operating according to a second network protocol. Network 16 may
have internal devices 50, 52 operating according to a pth network protocol.

Using prior art devices and methods to arrange for communications across all of
networks 12, 14, 16 may have been effected by a network administrator (not shown in
FIG. 1) to identify and accommodate underlying system details which may hinder
communications by or management of networks 12, 14, 16. Such communication by or
management of a plurality of networks may have consumed significant amounts of an
administrator’s time, labor and resources and may have been error prone.

FIG. 1 illustrates elements of the system of the present disclosure that may
permit managing networks such as networks 12, 14, 16 using agent-based units to
accommodate differing operating protocols employed by networks 12, 14, 16. Agent
based units embodied in frameworks designed for accepting industry standard
parameters may be employed to permit trans-network communications. By way of
example and not by way of limitation, Quality of Service (QoS) is an |IEEE (Institute of
Electrical and Electronic Engineers) standard protocol that may be advantageously
employed in exercising the present disclosure.

A topology agent providing unit or topology agent 24 may be employed in
cooperation with source 20 to establish a QoS policy for managing a configuration. By
way of example and not by way of limitation, a QoS policy may include at least one of a
bandwidth limit and a priority level for employment in complying with the policy.

Source 20 and destination 22 need not necessarily interact with topology agent
24 (or any other agent such as, by way of example and not by way of limitation,
negotiator agents 60, 62; described below). Lack of source-to-agent interaction may

exist, by way of example and not by way of limitation, in legacy systems to which the
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present disclosure may be adapted; in such legacy systems agents 24, 60 62 may be
unknown to source 20.

For purposes of this disclosure, the term “agent” may be taken to mean a unit
that acts for a user in a relationship of agency. The “action on behalf of” aspect of the
agency relationship may imply an authority to decide whether action is appropriate and,
if so, which action is appropriate. An “agent” may be configured as a software agent,
and may act for another software program in an agency relationship. An agent may be
invoked not only for accomplishing a task, but may be empowered to activate itself to
accomplish a predetermined goal as allowed by a policy, such as, by way of example
and not by way of limitation, a QoS policy.

An agent may exhibit some aspects of artificial intelligence, such as learning and
reasoning. An agent may be capable of autonomous action such as, by way of example
and not by way of limitation, modifying how it achieves objectives. An agent may be
distributive; capable of being executed or operating on physically distinct platforms. An
agent may be collaborative in that an agent not having a capability to achieve an
objective operating alone may cooperate with other agents to achieve the objective.
Agents may be mobile in that an agent may have an ability to relocate its execution onto
different platforms or processors.

The system of the present disclosure may operationally bridge a plurality of
networks 12, 14, 16 by wrapping each network 12, 14, 16 with the system at an ingress
or egress of the respective network 12, 14, 16 by establishing an abstract operating
level by employing a industry standard, such as QoS. This may be carried out using a
proxy agent operating unit or proxy agent at an ingress or an egress of each respective
network 12, 14, 16. Thus, proxy agent operating units 34, 36 may be coupled with
network 12 appropriately to be involved in communications entering or leaving network
12. Proxy agent operating units 44, 46 may be coupled with network 14 appropriately to
be involved in communications entering or leaving network 14. Proxy agent operating
units 54, 56 may be coupled with network 16 appropriately to be involved in
communications entering or leaving network 16.

Negotiator agent operating units or negotiator agents 60, 62 may be employed
between source 20 and networks 12, 14, 16 to effect implementing QoS policies
provided by topology agent 24 to convey communications from source 20 to destination

22 via one or more of networks 12, 14, 16, as desired or required. Thus, a negotiator
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agent 60 may be configured for selectively coupling topology agent 24 with one or more
of proxy agents 34, 36, 44, 46, 54, 56. A negotiator agent 62 may also be configured
for selectively coupling topology agent 24 with one or more of proxy agents 34, 36, 44,
46, 54, 56.

Negotiator agents 60, 62 may communicate directly with topology agent 24 to
determine available paths from source 20 to destination 22. Negotiator agents 60, 62
may communicate with each other to “negotiate” a QoS policy and determine whether
each network 12, 14, 16 can support the policy.

The system of the present disclosure may be employed in network system 10 for
effecting communications among devices 30, 32, 40, 42, 50, 52 situated in networks or
domains 12, 14, 16. Network 12 may alternately be referred to as “Domain 1”. Devices
30, 32 may alternately be identified with a two-digit naming protocol: the first digit (“1”)
may refer to a device in Domain 1; the second digit may refer to a respective device
within Domain 1. Thus, Device 11 may be a first device in Domain 1; Device 12 may be
a second device in Domain 1. The “zig-zag” connection between devices 30, 32 is
intended to indicate that devices 30, 32 may represent a significant number (greater
than two) of various devices within network or domain 12.

Network 14 may alternately be referred to as “Domain 2”. Devices 40, 42 may
alternately be identified with a two-digit naming protocol: the first digit (“2”) may refer to
a device in Domain 2; the second digit may refer to a respective device within Domain
2. Thus, Device 21 may be a first device in Domain 2; Device 22 may be a second
device in Domain 2. The “zig-zag” connection between devices 40, 42 is intended to
indicate that devices 40, 42 may represent a significant number (greater than two) of
various devices within network or domain 14.

Network 16 may alternately be referred to as “Domain p”. Devices 50, 52 may
alternately be identified with a two-digit naming protocol: the first digit (“p”) may refer to
a device in Domain p; the second digit may refer to a respective device within Domain
p. Thus, Device p1 may be a first device in Domain p; Device p2 may be a second
device in Domain p. The “zig-zag” connection between devices 50, 52 is intended to
indicate that devices 50, 52 may represent a significant number (greater than two) of
various devices within network or domain 16.

Topology agent 24 may be configured for effecting operation of the system

among the plurality of domains. One or both of negotiator agents 60, 62 may effect
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selective coupling with topology agent 24 for implementing industry standard
parameters such as, by way of example and not by way of limitation, QoS parameters
embodied in a QoS policy, provided by topology agent 24 to convey communications
from source 20 to destination 22. Selected proxy agents among proxy agents 34, 36,
44, 46, 54, 56 may be situated in each network or domain 12, 14, 16 and configured for
implementing the QoS parameters received from a respective negotiator agent 60, 62 to
participate in presenting the communications to destination 22.

The system of the present disclosure may manage networks 12, 14, 16 to
provide QoS policy negotiation utilizing agent-based software deployed on physical
network devices (e.g., proxy agents 34, 36, 44, 46, 54, 56 and negotiator agents 60, 62)
to negotiate QoS contracts over multiple underlying network management technologies
to provide an ability to effect end-to-end QoS over domain, technology, operational,
management, and vendor boundaries by providing a hierarchy of agents (e.g., topology
agent, negotiator agents 60, 62 and proxy agents 34, 36, 44, 46, 54, 56) to abstract
underlying systems details which may otherwise hinder management of network
systems.

The system of the present disclosure is illustrated representatively in FIG. 1. The
system of the present disclosure may be carried out by creating and deploying agents —
topology agents, negotiator agents and proxy agents — as may be required by a
particular system.

Rather than predeploying agents, frameworks may be prepositioned within
network system 10 to accommodate agents conveyed to the frameworks in exercising
the system of the present disclosure as they are required. Agents may be removed from
frameworks when no longer needed. The frameworks may be installed in various
devices within various networks or domains in network system 10 including, by way of
example and not by way of limitation, gateways, routers, and similar devices.

FIG. 2 is a schematic diagram illustrating a hierarchic relation among agents that
may be employed with the present disclosure. In FIG. 2, a hierarchy 70 of agent units
or agents may be displayed ranging, as indicated by an arrow 72, from most general
tier74 of agents, through an intermediate tier 76 of agents to a most specific level, a
gateway tier 78.

Most general tier 74 may include a topology agent 80 (represented as topology

agent 24; FIG. 1) and a negotiator agent 82. There may be more than one negotiator
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agent employed in a network system, as may be represented by negotiator agents 60,
62 in network system 10 (FIG. 1).

Intermediate tier 76 may include proxy agents 844, 84,, 845, 84,. The indicator
“n” is employed to signify that there can be any number of proxy agents in hierarchy 70.
The inclusion of four proxy agents 84+, 84, 843, 84, in FIG. 2 is illustrative only and
does not constitute any limitation regarding the number of proxy agents that may be
included in the hierarchy 70 of the present disclosure .

Gateway tier 78 may indicate devices situated internally of networks or domains
serviced by proxy agents 84,. Gateway tier 78 may include gateways 86+, 86,, 863,
86m. Gateways 86,, may be included among devices 30, 32 within network or domain
12 in FIG. 1. Gateways 86, may be included among devices 40, 42 within network or
domain 14 in FIG. 1. Gateways 86,, may be included among devices 50, 52 within
network or domain 16 in FIG. 1. The indicator “m” is employed to signify that there can
be any number of gateways in hierarchy 70. The inclusion of four gateways 86, 86,
863, 86m in FIG. 2 is illustrative only and does not constitute any limitation regarding the
number of gateways that may be included in the hierarchy 70 of the present disclosure .

Throughout this description, use of a reference numeral using a generic subscript
herein may be taken to mean that any respective member of the plurality of elements
having the same reference numeral may be regarded as included in the description.
Thus, by way of example and not by way of limitation, referring to proxy agent 84, in
describing FIG. 2 may be taken to mean that any proxy agent — 844, 84,, 843 or 84,
(FIG. 2) - may be regarded as capable of employment as described.

FIG. 3 is a schematic diagram of communications that may be effected in
exercising the present disclosure. In FIG. 3, a routing of a communication from a
source (e.g., source 20; FIG. 1) toward a destination (e.g., destination 22; FIG. 1), or
alternatively from a destination toward a source, may be understood using the teachings
of the present disclosure. A first hop negotiator 62 (referred to as a previous hop
negotiator in FIG. 3) may initiate the communication by requesting a next hop from a
topology agent 24, as indicated by an arrow 100. Topology agent 24 may identify a
next hop to first hop negotiator 62, as indicated by an arrow 102. Topology agent 24
may employ an industry standard format, such as by way of example and not by way of
limitation, a quality of service (QoS) format in establishing and communicating identity of

the next hop.
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First hop negotiator 62 may use information identified by topology agent 24 to
create an agent at a second hop negotiator 64 (referred to as a current hop negotiator in
FIG. 3), as indicated by an arrow 104. Second hop negotiator 64 may use information
identified by topology agent 24 create an agent at a current hop proxy 34, as indicated
by an arrow 106.

As mentioned earlier herein, each agent — topology agent 24, hop negotiators 62,
64 and current hop proxy 34 may exercise independent judgment, learned responses or
similar independent action to participate in identifying a next step in conveying a
communication.

Following creation of a proxy agent in current hop proxy 34, first hop negotiator
62 may employ a quality of service (QoS) format to insert a reservation with second hop
negotiator 64 (indicated by an arrow 108), and second hop negotiator 64 may insert a
reservation with current hop proxy 34 (indicated by an arrow 110). Such a reservation
may be recognized by second hop negotiator 64 and current hop proxy 34 and may be
used by second hop negotiator 64 and current hop proxy 34 to configure for handling
communications.

Current hop proxy 34 may employ a quality of service (QoS) format to insert a
reservation with a device 30 (indicated by an arrow 112). Device 30 may be situated in
a network (e.g., network or domain 12; FIG. 1). Device 30 may insert a success with
current hop proxy 34 indicating a successful creation of an agent in a selected device
(i.e., device 30) in network 12, as indicated by an arrow 114.

Current hop proxy 34 may employ a quality of service (QoS) format to insert a
reservation with a device 32 (indicated by an arrow 116). Device 32 may be situated in
network or domain 12 (FIG. 1). Device 32 may insert a success with current hop proxy
34 indicating a successful creation of an agent in a selected device (i.e., device 32) in
network 12, as indicated by an arrow 118.

The creation of agents in selected devices within network or domain 12 may
continue until agents appropriate for participation in a communication path or link
traversing network or domain 12 may be established. Only two devices 30, 32 are
illustrated in FIG. 3, but more than two devices may be involved.

Current hop proxy 34 may pass an indication of success in creating agents in
appropriate devices for participation in a communication path or link traversing network

or domain 12 back to second hop negotiator 64 (indicated by an arrow 120), and
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second hop negotiator 64 may pass the indication of success to first hop negotiator 62
(indicated by an arrow 122).

FIG. 3 may indicate that destination 22 (not shown in FIG. 3) is not in network or
domain 12. That is, another hop traversing another network or domain must be effected
to reach or communicate with destination 22. Accordingly, second hop negotiator 64
may request a next hop from a topology agent 24, as indicated by an arrow 124.
Topology agent 24 may identify a next hop to second hop negotiator 64, as indicated by
an arrow 126. Topology agent 24 may employ an industry standard format, such as by
way of example and not by way of limitation, a quality of service (QoS) format in
establishing and communicating identity of the next hop.

Second hop negotiator 64 may use information identified by topology agent 24 to
create an agent at a third hop negotiator 65 (referred to as a next hop negotiator in FIG.
3), as indicated by an arrow 128. Third hop negotiator 65 may use information identified
by topology agent 24 create an agent at a next hop proxy 44, as indicated by an arrow
130.

As mentioned earlier herein, each agent — topology agent 24, hop negotiators 64,
65 and next hop proxy 44 may exercise independent judgment, learned responses or
similar independent action to participate in identifying a next step in conveying a
communication.

Following creation of a proxy agent in next hop proxy 44, second hop negotiator
64 may employ a quality of service (QoS) format to insert a reservation with third hop
negotiator 65 (indicated by an arrow 132), and third hop negotiator 65 may insert a
reservation with next hop proxy 44 (indicated by an arrow 134). Such a reservation may
be recognized by third hop negotiator 65 and next hop proxy 44 and may be used by
third hop negotiator 65 and next hop proxy 44 to configure for handling communications.

Next hop proxy 44 may employ a quality of service (QoS) format to insert
reservations with devices in a network served by next hop proxy 44 (e.g., network or
domain 14, FIG. 1) and may receive indications of successful creation of agents with
selected devices (not shown in FIG. 3). The creation of agents in selected devices
within network or domain 14 may continue until agents appropriate for participation in a
communication path or link traversing network or domain 14 may be established,

substantially as described above in connection with operation of current hop proxy 34.
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Next hop proxy 44 may provide an indication of success in creating agents in
appropriate devices for participation in a communication path or link traversing network
or domain 14 back to third hop negotiator 65, and third hop negotiator 65 may pass the
indication of success to second hop negotiator 64 (not shown in FIG. 3).

In order to avoid prolixity and avoid cluttering FIG. 3, only a portion of an
operation to establish communication between source 20 and destination 22 (source 20
and destination 22 are not shown in FIG 3; see FIG. 1) is illustrated in FIG. 3. Once all
hop negotiators 62, 64, 65 and others not illustrated in FIG. 3 are successful the
operation may propagate back to the first hop negotiator 62 and the reservation or QoS
policy may be set up to effect the desired communication. One skilled in the art of
network system design may apply the teaching of the present disclosure iteratively
among a plurality of networks to effect communications between source 20 and
destination 22.

FIG. 4 is a flow diagram illustrating the method of the present disclosure. In FIG.
4, a method 200 for effecting communications among a plurality of devices situated in a
plurality of domains may begin at a START locus 202. Respective domains of the
plurality of domains employ differing operating protocols.

Method 200 may continue with, in no particular order: (1) providing at least one
topology agent providing unit situated in a source domain of the plurality of domains and
configured for effecting operation of the system among the plurality of domains, as
indicated by a block 204; (2) providing at least one negotiator agent operating unit
situated between the source domain and a respective other domain of the plurality of
domains than the source domain and configured for selective coupling with a respective
topology agent providing unit of the at least one topology agent providing unit, as
indicated by a block 206; and (3) providing a plurality of proxy agent operating units; at
least one proxy agent operating unit of the plurality of proxy agent operating units being
situated in each the respective other domain, as indicated by a block 208.

Method 200 may continue with operating the at least one negotiator agent
operating unit to effect implementing quality of service parameters provided by the
respective topology agent providing unit to convey communications from the source
domain to the respective other domain, as indicated by a block 210.

Method 200 may continue with operating selected proxy agent operating units of

the plurality of proxy agent operating units to effect implementing quality of service
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policies received from the respective negotiator agent operating unit to effect
communications within the respective other domain, as indicated by a block 212.

Method 200 may terminate at an END locus 214.

Prior art solutions may not meet the need of mobile or ad hoc networks. Prior art
solution may be prone to network isolation and may be human intensive with a small set
of knowledgeable administrators. The present disclosure may abstract networking
management to an operational context and may allow end users to insert, modify and
remove Quality of Service contracts.

The system and method of the present disclosure may distribute business logic
for configuration of devices onto the physical devices they manage as opposed to a
central monolithic software controller. The system and method of the present disclosure
may employ abstraction to remove the necessity of programming point solutions for
each vendor or equipment manufacturer. The system and method of the present
disclosure may provide management and setup using an industry standard such as, by
way of example and not by way of limitation, quality of service (QoS) to bridge multiple
industry standards through abstraction. The system and method of the present
disclosure may employ QoS policy to bridge over networks out of the reach of a network
administrator by allowing the wrapping of the network with the system at the ingress to
and egress from the network. The system and method of the present disclosure may
componentize distributed logic to allow running on devices from various manufacturers.
The system and method of the present disclosure may componentized distributed logic
to allow running on devices of various resource availability and constraints.

QoS may be implemented in more than one technology. By way of example and
not by way of limitation QoS may be implemented in INTSERYV (Internet Services)
technology or DIFFSERYV (Differential Services) technology. The system and method of
the present disclosure may allow a single network administrator to insert, modify and
remove QoS contracts across multiple networks and across different QoS technologies
with a single interface.

The system and method of the present disclosure may enable network
administrators to insert, modify and remove Quality of Service contracts without a need
for a centralized server so that network isolation may not interfere in network

management.
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The system and method of the present disclosure may permit managing
heterogeneous networks to provide QoS policy negotiation utilizing agent-based
software deployed on physical network devices to negotiate QoS contracts over multiple
underlying network management technologies. The system and method of the present
disclosure may provide an ability to provide end-to-end QoS over domain, technology,
operational, management, and vendor boundaries by providing a hierarchy of agents to
abstract underlying systems details which may currently hinder management of network
systems.

It is to be understood that, while the detailed drawings and specific examples
given describe preferred embodiments of the disclosure, they are for the purpose of
illustration only, that the apparatus and method of the disclosure are not limited to the
precise details and conditions disclosed and that various changes may be made therein
without departing from the spirit of the disclosure which is defined by the following

claims:
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| Claim:

1.

2.

3.

4.

A system for effecting communications among a plurality of devices situated in a
plurality of domains; respective domains of said plurality of domains employing
differing operating protocols; the system comprising:

(a) at least one topology agent providing unit situated in a source domain of said
plurality of domains and configured for effecting operation of the system
among said plurality of domains;

(b) at least one negotiator agent operating unit situated between said source
domain and a respective other domain of said plurality of domains than said
source domain and configured for selective coupling with a respective
topology agent providing unit of said at least one topology agent providing
unit; said at least one negotiator agent operating unit implementing industry
standard parameters provided by said respective topology agent providing
unit to convey communications from said source domain to said respective
other domain; and

(c) a plurality of proxy agent operating units; at least one proxy agent operating
unit of said plurality of proxy agent operating units being situated in each said
respective other domain and configured for implementing said industry
standard parameters received from said respective negotiator agent operating

unit to effect said communications within said respective other domain.

The system for effecting communications among a plurality of devices situated in a
plurality of domains as recited in Claim 1 wherein a respective said domain is

defined by a technology type.

The system for effecting communications among a plurality of devices situated in a
plurality of domains as recited in Claim 1 wherein a respective said domain is

defined as including devices serviced by a respective gateway element.
The system for effecting communications among a plurality of devices situated in a

plurality of domains as recited in Claim 1 wherein a respective said domain is

defined as including devices serviced by a respective quality of service technology.

14
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5 5. A method for effecting communications among a plurality of devices situated in a
plurality of domains; respective domains of said plurality of domains employing
differing operating protocols; the method comprising:

(a) in no particular order:

(1) providing at least one topology agent providing unit situated in a

10 source domain of said plurality of domains and configured for effecting

operation of the system among said plurality of domains;

(2) providing at least one negotiator agent operating unit situated between
said source domain and a respective other domain of said plurality of
domains than said source domain and configured for selective coupling

15 with a respective topology agent providing unit of said at least one

topology agent providing unit; and

(3) providing a plurality of proxy agent operating units; at least one proxy
agent operating unit of said plurality of proxy agent operating units
being situated in each said respective other domain;

20 (b) operating said at least one negotiator agent operating unit to effect
implementing quality of service parameters provided by said respective
topology agent providing unit to convey communications from said source
domain to said respective other domain; and

(c) operating selected proxy agent operating units of said plurality of proxy agent

25 operating units to effect implementing quality of service policies received from

said respective negotiator agent operating unit to effect said communications

within said respective other domain.

6. The method for effecting communications among a plurality of devices situated in a
plurality of domains as recited in Claim 5 wherein said second domain is defined by
30 a technology type.

7. The method for effecting communications among a plurality of devices situated in a

plurality of domains as recited in Claim 5 wherein said second domain is defined as

including devices serviced by a respective gateway element.

15
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5 8. The method for effecting communications among a plurality of devices situated in a
plurality of domains as recited in Claim 5 wherein said second domain is defined as

including devices serviced by a respective quality of service technology.

9. The method for effecting communications among a plurality of devices situated in a
plurality of domains as recited in Claim 5 wherein said quality of service policies

10 include at least one of a bandwidth limit and a priority level.

10. The method for effecting communications among a plurality of devices situated in a
plurality of domains as recited in Claim 5 wherein said second domain is defined as
at least one of a technology type, as including devices serviced by a respective
gateway element, and as including devices serviced by a respective quality of

15 service technology, and wherein said quality of service policies include at least one

of a bandwidth limit and a priority level.

20

25

30
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