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FLOW ALLOCATION IN A RING TOPOLOGY

FIELD OF THE INVENTION
The present invention relates generally to
communication networks, and specifically to methods and
systems for efficient allocation of resources for data

flow in such networks.

BACKGROUND OF THE INVENTION

Network ring topologies are gaining in popularity,
particularly in Internet Protocol (IP) networks. Such
networks enable carriers to offer large bandwidth to
users in a cost-effective manner. In order to gain these
benefits, however, IP needs appropriate support at the
Media Access Control (MAC - protocol layer 2) level, to
provide functions such as load balancing, protection and
clock synchronization.

One solution that has been proposed to meet these
needs is the Spatial Reuse Protocol (SRP), which 1is
described by Tsiang et al., in Request for Comments (REC)
2892 of the Internet Engineering Task Force (IETF). This

document, which is available at www.ietf.org/rfc.html, is
incorporated herein by reference. SRP relates to the
ring network as two overlapping local area networks
(LANs), identified arbitrarily as an inner ring and an
outer ring. In one of the rings, communication flows
clockwise, while in the other it flows counterclockwise.
Each node in the ring can communicate directly with all
other nodes through either of the rings, using the
appropriate MAC addresses of the nodes. Spatial reuse
enables different nodes to use different, non-overlapping

spans of the same ring simultaneously (unlike earlier
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ring protocols), thus increasing the overall aggregate
bandwidth that is available.

Although SRP allows nodes to choose whether to route
their packets on the inner or the outer ring, it does not
provide any method for nodes to use in deciding which
ring to choose. SRP recognizes different packet priority
levels, and it also provides a mechanism for congestion
control and fair load control on each of the two rings
individually at the lower priority level. It thus
supplies an infrastructure that can be used Dby
applications to offer different Quality of Service {QoS)
options. The SRP RFC, however, does not deal with how IP
flows should be assigned to high priority levels or how
load control should be accomplished for such
high-priority packets.

There are routing protocols known in the art for
choosing an optimal path between two nodes when multiple
paths are available. These protocols have generally been
designed with mesh networks in mind, although they can
also be applied to bi-directional ring networks. For
example, the Open Shortest First Protocol (OSFP) is a
link-state routing protocol that is used to identify and
select the path that has the lowest overall “cost.” OSFP
is described by Moy in RFC 2328 of the IETF, which is
available at the above-mentioned Web address and 1is
likewise incorporated herein by reference. This protocol
enables a system administrator to assign a cost to each
1ink in the network, so that low-cost links are the ones
most likely to be selected for routing. OSFP does not
specify, however, how the costs are to be determined.
Moreover, since the costs are assigned statically by the

system administrator, the protocol does not provide any
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means or basis for updating the costs automatically,
while the network is running, in response to network
resource constraints.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide
improved methods and apparatus for routing data flows in
a network.

It is a particular object of some aspects of the
present invention to provide a method for controlling
flow allocation in a network that is arranged in a ring
topology.

It is a further object of some aspects of the
present invention to provide a method of data flow
allocation that makes optimal use of resources that are
available on different network links. The term
“resources” in this context, and throughout the
specification and claims of the present patent
application, refers not only to bandwidth, but also to
processing power used to transmit, receive, encrypt or
decrypt data, as well as to any other allocable factor
that may affect the ability of a network link to convey a
data flow between nodes.

In preferred embodiments of the present invention, a
communication network comprises a plurality of nodes,
which are preferably arranged in a ring topology. The
nodes are capable of transmitting data around the ring in
either a clockwise or a counterclockwise direction, or in
other words, following SRP convention, over an inner or
an outer ring within the network. A dispatcher,
preferably in the form of a process running on one of the
nodes, learns the topology of the network and tracks the

use of network resources by each of the nodes while the
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network is running. Whenever a node needs to use network
resources to carry a data flow to another node, it first
determines whether it already has sufficient resources
allocated to it in order to convey the data flow. If the
node does not have sufficient resources, it requests an
allocation from the dispatcher. Based on the levels of
resource use on the links of the inner and outer rings,
the dispatcher processes the request and determines
whether to allocate the resources and, i1f so, on which of
the rings.

Preferred embodiments of the present invention thus
provide the means to select one of a plurality of
possible paths through a network between a pair of nodes
based on a dynamic assessment of network resource
availability that is made by the dispatcher, rather than
static link “costs” or other factors used in protocols
known 1in the art. This dynamic capability 1is of
particular applicability and usefulness in ring networks,
but it can also be applied to substantially any other
multi-path network topology.

There is therefore provided, in accordance with a
preferred embodiment of the present invention, in a
communication network that includes a plurality of nodes
interconnected by 1links, a method for routing a data
flow, including:

receiving a request to allocate one or more
resources in the network so as to carry the data flow
between first and second ones of the nodes over one of a
plurality of paths therebetween, each such path including
a respective sequence of the links;

determining, for the links included by each of the

paths, respective levels of wuse of the requested
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resources due to communications in process over the
network; and

selecting which of the paths is to carry the data
flow responsive to the determined levels of use of the
requested resources on the links included in each of the
paths.

Preferably, the network includes an Internet
Protocol (IP) network, and the nodes are interconnected
in a ring, wherein the plurality of paths includes a
first path traversing the ring in one direction and a
second path traversing the ring in the opposite
direction, and wherein selecting which of the paths is to
carry the data flow includes selecting the first or the
second path. Most preferably, selecting the first or the
second path includes conveying the data flow over an
inner or outer data link ring within the network provided
by a Spatial Reuse Protocol (SRP).

Preferably, the one or more resources include a link
bandwidth and, additionally or alternatively, a
processing power associated with each of the links.

Preferably, selecting which of the paths is to carry
the data flow includes comparing an amount of the one or
more resources requested to a resource budget assigned to
the first node, and permitting the data £flow only if
allocating the requested resources will not cause a total
of the resources allocated to the first node to exceed
the budget. Most preferably, comparing the amount of the
one or more resources includes comparing the amount of
each of the resources requested to the resource budget
assigned for each of the resources, and permitting the

data flow includes permitting the flow only if all of the
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resources requested for at least one of the paths are
within the budget.

Additionally or alternatively, selecting which of
the paths is to carry the data flow includes increasing
an allocation to the first node of the one or more
requested resources on the selected path by a
predetermined quantum. Further additionally or
alternatively, selecting which of the paths is to carry
the data includes verifying that a sufficient amount of
the requested resources 1is available to carry the data
flow on every one of the links included in the selected
path.

Preferably, selecting which of the paths is to carry
the data flow includes selecting the one of the paths
having the lowest level of a predetermined measure of use
of the requested resources. Most preferably, selecting
the one of the paths includes finding, for each of at
least two of the paths, a maximum level of use of at
least one of the requested resources, taken over all of
the links included in the paths, and selecting the one of
the paths having the lowest maximum level of use.

In a preferred embodiment, receiving the request
includes choosing a dispatcher within the network to
manage allocation of the resources, wherein the
dispatcher receilves and processes the request.
Preferably, choosing the dispatcher includes choosing one
of the nodes to act as the dispatcher. Most preferably,
the dispatcher is operative as a software process running
on the associated node.

There 1s also provided, in accordance with a
‘preferred embodiment of the present invention, a

communication network, including:
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a plurality of nodes;

a plurality of 1links, interconnecting the nodes to
provide communications therebetween; and

a dispatcher, coupled to receive a request to
allocate one or more resources in the network so as to
carry the data flow between first and second ones of the
nodes over one of a plurality of paths therebetween, each
such path including a respective sequence of the 1links,
and adapted to determine, for the links included in each
of the paths, respective levels of use of the requested
resources due to communications in process over the
network and to select which of the paths is to carry the
data flow responsive to the determined levels of use of
the requested resources on the links included in each of
the paths.

The present invention will be more fully understood
from the following detailed description of the preferred
embodiments thereof, taken together with the drawings in

which:
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BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 1is a block diagram that schematically
illustrates a ring network with a dispatcher for
controlling data flow, in accordance with a preferred
embodiment of the present invention;

Fig. 2 1is a block diagram that schematically
illustrates a logical layout of the network of Fig. 1;

Fig. 3 is a flow chart that schematically
illustrates a method for assigning network resources to
network nodes, in accordance with a preferred embodiment
of the present invention;

Fig. 4 is a flow chart that schematically
illustrates a method by which a node generates a resource
allocation request, in accordance with a preferred
embodiment of the present invention;

Fig. 5 is a flow chart that schematically
illustrates a method by which a node releases a network
resource allocation, in accordance with a preferred
embodiment of the present invention;

Fig. 6 is a flow chart that schematically
illustrates a method by which a dispatcher selects a
network ring on which to allocate resources to a node, in
accordance with a preferred embodiment of the present
invention; and

Fig. 7 1is a flow chart showing a detail of the
method of Fig. 6, in accordance with a preferred

embodiment of the present invention.
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Reference is now made to Figs. 1 and 2, which are
block diagrams that schematically illustrate an IP ring
network 20, in accordance with a preferred embodiment of
the present invention. Fig. 1 shows the physical layout
of the network, while Fig. 2 shows the logical layout.
Network 20 comprises nodes 22, which are connected by
links numbered 1 through 6. Each node is identified by
the two 1links that are connected to it, i.e., N_1 2
between links 1 and 2, and so forth up to N_6_1. Each
node can communicate with every other node over either a
counterclockwise or a clockwise path around the ring.
Following SRP convention, these two paths are identified
as an inner ring 24 and an outer ring 26, each of which
is made up of segments corresponding to the physical
links between the nodes.

A dispatcher 28 tracks the wuse of resources in
network 20 and allocates resources to nodes 22 as
required. The dispatcher is shown, for the sake of
clarity, as an entity that is separate from the network
nodes. Alternatively, the dispatcher may be associated
with one of the nodes, typically as a software process
running on the node. As noted above, the resources with
which the dispatcher 1is concerned typically include
bandwidth, as well as processing and encryption power and
other capabilities that may be needed by applications
that generate data flows from node to node. The
resources are preferably classified by priority. In
order to make a decision on whether to allocate resources
on the inner ring or on the outer ring, as described
hereinbelow, the dispatcher first considers the relative

availability of the highest-priority resource, and refers
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to the lower-priority resources only when the
higher-priority resocurces did not lead to an unequivocal
decision.

For each resource of concern, dispatcher 28
maintains a record of the maximum available quantity of
the resource in each segment of rings 24 and 26. This
quantity is referred to hereinafter as “segment_maximum”,
and is denoted mRi.n for the inner loop and mRo.n for the
outer loop, wherein n is the segment number (from 1 to 6,
in the example of Fig. 1). The dispatcher also maintains
a segment utilization table, indicating the current
resource utilization for each resource on each of the
segments: Ri.n and Ro.n for the inner and outer rings,
respectively. Some segments may not have one or more of
the resources in question, in which case they will be so
marked in the table and will not be considered by the
dispatcher in dispatching data flows that require such a
resource. The dispatcher updates the wvalues of Ri.n or
of Ro.n in the segment utilization table whenever it
allocates or deallocates resources for a data flow
between two nodes. The update applies to all of the
segments along the route between the nodes.

In addition to maintaining segment availability
information, the dispatcher 1is configured with the
following parameters for each of the nodes with respect
to each of the resources:

. node_budget In - Maximum amount of the resource

that the node can receive on the inner ring.

. node budget_Out - Maximum amount of the resource

that the node can receive on the outer ring.

. node_used_In - Amount of the resource currently

allocated to the node on the inner ring.

10
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. node_used Out - Amount of the resource currently

allocated to the node on the outer ring.

. node_quantum - Amount by which to increase or
decrease node used_In or Out at each resource
allocation or deallocation. Resources are allocated
in quanta in order to limit the frequency with which
allocation and deallocation operations must be
performed.

Other parameters used by the dispatcher in its allocation
decisions are noted below.

Similarly, each node 22 maintains its own record of

the following parameters for each resource with respect

to each possible destination node:

e allowed In - Maximum amount of the resource that
is currently available for use by the node on the
inner ring for data flow to the specific destination

node.

e allowed Out - Maximum amount of the resource that
is currently available for use by the node on the
outer ring for data flow to the specific destination

node.

e used In - Amount of the resource currently in use
on the inner ring by clients of the node for data
flow to the specific destination node.

e used Out - Amount of the resource currently in use
on the outer ring by clients of the node for data
flow to the specific destination node.

e node quantum - As noted above with reference to
the dispatcher.

These parameters are used in making flow allocation

decisions, as described with reference to the figures
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that follow. Communications between nodes 22 and
dispatcher 28 in this regard preferably use a standard
protocol, such as the Resource Reservation Protocol
(RSVP), described by Braden et al., in IETF RFC 22053,
which is available at the above-mentioned Web address and
is incorporated herein by reference.

Fig. 3 is a flow chart that schematically
illustrates a method for assigning resources to nodes 22,
in accordance with a preferred embodiment of the present
invention. In preparation for this method, a dispatcher
entity is chosen or assigned within network 20, at an
assignment step 30. Assuming that dispatcher 28 runs on
one of nodes 22, as mentioned above, the dispatcher is
preferably chosen by the nodes from among themselves
using a suitable network management protocol. An example
of such a protocol is the Subnet Bandwidth Manager (SBM)
protocol, described by Yavatkar et al., in IETF RFC 2814,
which is available at the above-mentioned Web address and
is incorporated herein by reference. This protocol also
enables the nodes to choose a substitute dispatcher if
the original dispatcher is lost due to a node or network
failure. At a learning step 32, dispatcher 28 learns the
topology of rings 24 and 26 using methods known 1in the
art, as specified by SRP (RFC 2892), for example, and
builds the tables of network information to be used
subsequently in flow allocations.

When a node receives a request from one of its
clients to send data to another node, the node first
checks to determine whether it has sufficient resources
already allocated to it in order to service the request.
If the allocated resources are inadequate, the node

submits a resource request to the dispatcher, indicating
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the destination node, at a request step 34. The
dispatcher then checks whether there are resources
available to the node on either the inner or the outer
ring, at an availability checking step 36. There must
both be sufficient wunallocated resources left in the
specific node budget and unused resources left on the
appropriate segments of at least one of the rings in
order for the dispatcher to grant the node’s resource
request. If not, the dispatcher refuses the request, at
a refusal step 38, and the node returns an appropriate
error report to the client application. Preferably, the
dispatcher returns an error messade to the node
indicating the resource or resources that were lacking
and thus led to the refusal.

If resources are available, however, the dispatcher
determines on which of the rings to allocate the
resources, at an assignment step 40. The dispatcher
allocates one or more additional gquanta to the node on
the selected ring for wuse in communicating with the
requested destination node, and the node is then able to
carry out the data transmission. The dispatcher also
updates its resource utilization tables, incrementing the
value of Ri.n or Ro.n for each of the segments along the
data flow route by the number of additional resource
guanta that it has allocated.

Fig. 4 is a flow chart that schematically shows
details of request step 34, in accordance with a
preferred embodiment of the present invention. As noted
above, after receiving a resource request from one of its
clients, the node first checks to determine whether it
has sufficient resources already allocated to deal with

the request. At an inner ring checking step 42, the node
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tests whether its current used In for each resource to
the desired destination, added to the required amount of
new resource required, 1is less than or equal to its
current allowed In for the destination. If so, the node
carries out the requested transmission on the inner ring,
at an inner ring transmission step 44, without having to
communicate with the dispatcher. If the node does not
have sufficient resources to handle the request on the
inner ring, it performs a similar check with respect to
used Out and allowed Out, at an outer ring checking step
46. Then, if there are sufficient resources on the outer
ring, the node carries out the transmission on the outer
ring, at an outer ring transmission step 48. Otherwise,
the node requests one or more quanta of the resource, as
needed, from the dispatcher, at a guantum request step
50. The process then continues at step 36 (Fig. 3).

Fig. 5 is a flow chart that schematically
illustrates a method by which nodes release resources
that they no longer need, in accordance with a preferred
embodiment of the present invention. The method 1is
invoked when one of the node’s clients releases resources
that it had earlier requested, at a release step 52.
Preferably, a hysteresis factor, < is used in
determining whether to deallocate one or more quanta of
the resource (i.e., to return the quanta to the
dispatcher). Most preferably, p 1s set to a wvalue
between zero and one.

At a hysteresis step 54, the node determines whether
the amount of the resource released by the client is
sufficient to justify returning one or more quanta of the
resource to the dispatcher. Formally (assuming for the

moment that the resource was released on the inner ring),
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if the node finds that (used In - resource amount
released) is less than or equal to (allowed In - [1 + p]
x node quantum), then a deallocation step 56 is invoked.
In this case, the node asks the dispatcher to remove one
quantum from its allocation, while also indicating the
destination node for which the removed gquantum was
previously used, leaving the node with sufficient
resources to serve its remaining active data flows. The
node reduces its values of both used _In and allowed_In
accordingly for the relevant destination node, and the
dispatcher similarly reduces node _used In. The
dispatcher also decrements Ri.n for each of the segments
along the data flow path. Outer ring resources are
treated in like manner.

Otherwise, if amount of the released resource does
not justify returning a gquantum to the dispatcher, the
node does not communicate with the dispatcher. Rather,
the node keeps the resource for subsequent use, at a
resource retainment step 58. In this case, used In is
reduced, but not allowed In.

Fig. 6 1is a flow chart that schematically shows
details of availability checking step 36, in accordance
with a preferred embodiment of the present invention.
Dispatcher 28 uses the method of Fig. 6 to determine on
which ring (if at all) to allocate resources in response
to a node resource request. At a budget checking step
60, in response to a request by a node to allocate a
quantum of resources, the dispatcher checks whether
allocation of the additional quantum will put the node
over budget on either or both of rings 24 and 26. In
other words, the dispatcher checks for the inner ring

whether node used_In + node_guantum > node_budget_In, and
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likewise for the outer ring. If the gquantum will put
both rings over budget, the dispatcher refuses the node
request at step 38. The test of step 60 is performed for
each one of the resources that will be required in order
to grant the node request. The dispatcher will not grant
the request unless at least one of the rings has a
sufficient budget for all of the resources required.

The dispatcher may alternatively find that the node
does have sufficient resources in its budget on one of
the rings in order to provide the requested resource, but
not on the other ring, at a single ring budget step 62.
In this case, the dispatcher proceeds to verify that
there are sufficient resources available to £fill the
request on all of the relevant segments of the ring, at a
verification step 64. For each of the segments on the
chosen ring (say the inner ring) between the requesting
node and its destination node, and for each of the
resources concerned, the dispatcher checks whether Ri.n +
node gquantum < mRi.n. If this condition is satisfied for
all of the resources and all of the segments, the
dispatcher assigns the requested resources at step 40.
Otherwise, the dispatcher refuses the request at step 38.

It may also occur that the node has sufficient
resources in its budget to satisfy the request on both of
the rings, at a dual ring budget step 66. In this case,
the dispatcher verifies that there are sufficient
resources available on all of the relevant segments of
both of the rings, at a dual verification step 68. The
verification 1s performed in substantially the same
manner as at step 64, described above. If neither of the
rings has sufficient resources available on all of its

relevant segments, the dispatcher refuses the resocurce
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request at step 38. If only one of the rings has
sufficient resources available on all of its relevant
segments, the dispatcher assigns the requested resources
on that ring at step 40. If both rings have sufficient
resources available on all cf the relevant segments, then
the dispatcher proceeds to choose the ring that has,
generally speaking, the lower level of current resource
allocation, at a ring selection step 70, and to assign
the requested resources on this ring at step 40.

Fig. 7 1is a flow chart that schematically shows
details of ring selection step 70, in accordance with a
preferred embodiment of the present invention. The
method here is based on comparing relative resource usage
levels for all of the relevant segments on both of the
rings. The relative resource usage level is defined as
Ri.n/mRi.n for the inner ring, and Ro.n/mRo.n for the
outer ring. A usage ratio, for comparing the relative
usage levels of the segments between the source and
destination nodes on the outer ring path to those on the

inner ring path, is defined as follows:

out er) _ Max(Ro.n/mRo.n)

inner Max(Ri.n/ mRi.n)

USage__ratio(
Here the maximum of the usage levels is taken over all of
the participating segments in each of the paths. The
ratio is calculated for each of the resources that is of
concern in filling the node request.

In carrying out step 70, the dispatcher makes use of
two additional arbitrary parameters: resource_threshold
and reduce quantum. These parameters are used by the

dispatcher to maintain a certain hysteresis in toggling

17

Ex.1002

CISCO SYSTEMS, INC. / Page 17 of 224



39741s1

back and forth between allocating resources on the inner
and outer rings, as described below.

At a first ratio testing step 72, the dispatcher
tests the (outer/inner) usage ratio for the resource that
has highest priority, and determines whether it is
greater than or equal to 1+T, wherein T is initially set
equal to the resource threshold. If so, the dispatcher
concludes that there 1is substantially heavier resource
usage on the outer ring than on the inner ring.
Consequently, the dispatcher selects the inner ring for
allocation of the requested resources, at an inner ring
selection step 74.

Alternatively, at a second ratio testing step 76,
the dispatcher tests the (inner/outer) usage ratio (the
inverse of the ratio shown in the equation above) for the
highest-priority resource. 1In this case, if the ratio is
greater than or equal to 1+T, the dispatcher selects the
outer ring, at an outer ring selection step 78.

If neither of the usage ratios 1is greater than or
equal to 1+T for the highest-priority resource, the
dispatcher checks to determine whether there are other
resources tc Dbe taken into account, at a resource
checking step 80. If so, the usage ratios for the next
resource, 1in order of priority, are calculated, at a next
resource step 82, and steps 72 and 76 are repeated.

If the wusage ratios for all of the relevant
resources are checked for a given value of T with no
conclusive result, T is reduced by an amount equal to
reduce_quantum, at a reduction step 84. Steps 72 and 76
are then repeated again using the reduced value of T for
all of the resources in order of priority, as described

above. This process continues until T is reduced to
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zero, at a termination step 86. At this point, the
dispatcher has found the relative resource usage levels
to Dbe substantially the same for the inner and outer
rings. It thus cannot use the usage levels as a
selection criterion. Instead, the dispatcher preferably
chooses the shortest path, with the smallest number of
nodes to traverse, between the source and destination
nodes, at a shortest path step 88. If the paths on the
inner and outer rings are of the same length, the
dispatcher uses a preprogrammed rule to choose one of the
rings, such as always choosing the inner or the outer
ring, or a random toggle.

Although preferred embodiments are described
hereinabove with reference to a ring topology and to
certain specific protocols, such as SRP and IP, used in
conjunction with this topology, the principles of the
present invention are similarly applicable to networks of
other topologies, such as mesh topologies, and other
protocols. It will thus be appreciated that the
preferred embodiments described above are cited by way of
example, and that the present invention is not limited to
what has been particularly shown and described
hereinabove. Rather, the scope of the present invention
includes both combinations and subcombinations of the
various features described hereinabove, as well as
variations and modifications thereof which would occur to
persons skilled in the art upon reading the foregoing

description and which are not disclosed in the prior art.
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FLOW ALLOCATION IN A RING TOPOLOGY
FIELD OF THE INVENTION
The present invention relates generally to

communication networks, and specifically to methods and
systems for efficient allocation of resources for data

flow in such networks.

BACKGROUND OF THE INVENTION
Network ring topologies are gaining in popularity,
particularly in Internet Protocol (IP) networks. Such

networks enable carriers to offer large bandwidth to

users in a cost-effective manner. In order to gain these

benefits, however, IP needs appropriate support at the

Media Access Control (MAC - protocol layer 2) level, to

provide functions such as load balancing, protection and

R

clock synchronization.

.

One solution that has been proposed to meet these
needs 1is the Spatial Reuse Protocol (SRP), which is
described by Tsiang et al., in Request for Comments (RFC)

W5
§§ 2892 of the Internet Engineering Task Force (IETF). This
B document, which is available at www.ietf.org/rfc.html, is
incorporated herein by reference. SRP relates to the
ring network as two overlapping local area networks
(LANs), 1identified arbitrarily as an inner ring and an
outer ring. In one of the rings, communication flows
clockwise, while in the other it flows counterclockwise.
Each node in the ring can communicate directly with all
other nodes through either of the rings, using the
appropriate MAC addresses of the nodes. Spatial reuse
enables different nodes to use different, non-overlapping
spans of the same ring simultaneously (unlike earlier
AL CERTIFICATE
42 /o ‘G0 671938 6LS
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BN ~—>

Ex.1002
CISCO SYSTEMS, INC. / Page 20 of 224



' ' ’ - .

3974151

ring protocols), thus increasing the overall aggregate
bandwidth that is available.

Although SRP allows nodes to choose whether to route
their packets on the inner or the outer ring, it does not
provide any method for nodes to use in deciding which
ring to choose. SRP recognizes different packet priority
levels, and it also provides a mechanism for congestion
control and fair load control on each of the two rings
individually at the lower priority 1level. It thus
supplies an infrastructure that can be used by
applications to offer different Quality of Service (QoS)
options. The SRP RFC, however, does not deal with how IP

flows should be assigned to high priority levels or how

e

e

load control should be accomplished for such

high-priority packets.

2

There are routing protocols known in the art for

o
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choosing an optimal path between two nodes when multiple

paths are available. These protocols have generally been

s

designed with mesh networks in mind, although they can

-

W 0

also be applied to bi-directional ring networks. For

TR

example, the Open Shortest First Protocol (OSFP) 1is a
link-state routing protocol that is used to identify and
select the path that has the lowest overall “cost.” OSFP
is described by Moy in RFC 2328 of the IETF, which is
available at the above-mentioned Web address and is
likewise incorporated herein by reference. This protocol
enables a system administrator to assign a cost to each
link in the network, so that low-cost links are the ones
most likely to be selected for routing. OSFP does not
specify, however, how the costs are to be determined.
Moreover, since the costs are assigned statically by the

system administrator, the protocol does not provide any
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means or basis for updating the costs automatically,
while the network is running, in response to network
resource constraints.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide
improved methods and apparatus for routing data flows in
a network.

It is a particular object of some aspects of the
present invention to provide a method for controlling
flow allocation in a network that is arranged in a ring
topology.

It is a further object of some aspects of the
present invention to provide a method of data flow

allocation that makes optimal use of resources that are

available on different network links. The term
“resources” in this context, and throughout the
specification and claims of the present patent

e

application, refers not only to bandwidth, but also to

ey

processing power used to transmit, receive, encrypt or

decrypt data, as well as to any other allocable factor

5
i
Ieb
e
i
2l
5%
focd
R

that may affect the ability of a network link to convey a
data flow between nodes.

In preferred embodiments of the present invention, a
communication network comprises a plurality of nodes,
which are preferably arranged in a ring topology. The
nodes are capable of transmitting data around the ring in
either a clockwise or a counterclockwise direction, or in
other words, following SRP convention, over an inner or
an outer ring within the network. A dispatcher,
preferably in the form of a process running on one of the
nodes, learns the topology of the network and tracks the

use of network resources by each of the nodes while the
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network is running. Whenever a node needs to use network
resources to carry a data flow to another node, it first
determines whether it already has sufficient resources
allocated to it in order to convey the data flow. If the
node does not have sufficient resources, it requests an
allocation from the dispatcher. Based on the levels of
resource use on the links of the inner and outer rings,
the dispatcher processes the request and determines
whether to allocate the resources and, if so, on which of
the rings.

Preferred embodiments of the present invention thus
provide the means to select one of a plurality of
possible paths through a network between a pair of nodes

based on a dynamic assessment of network resource

availability that is made by the dispatcher, rather than

static link “costs” or other factors used in protocols

el ey 1

11,

PR
I

known in the art. This dynamic capability is of

particular applicability and usefulness in ring networks,

but it can also be applied to substantially any other

multi-path network topology.

-
=
£
e}
Tt
fu2

There 1is therefore provided, in accordance with a

preferred embodiment of the present invention, in a
commuhication network that includes a plurality of nodes
interconnected by 1links, a method for routing a data
flow, including:

receiving a request to allocate one or more
resources 1in the network so as to carry the data flow
between first and second ones of the nodes over one of a
plurality of paths therebetween, each such path including
a respective sequence of the links;

determining, for the links included by each of the

paths, respective levels of use of the requested
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resources due to communications 1in process over the
network; and

selecting which of the paths is to carry the data
flow responsive to the determined levels of use of the
requested resources on the links included in each of the
paths.

Preferably, the network includes an Internet
Protocol (IP) network, and the nodes are interconnected
'in a ring, wherein the plurality of paths includes a
first path traversing the ring in one direction and a

second path traversing the ring in the opposite

P

direction, and wherein selecting which of the paths is to

-

carry the data flow includes selecting the first or the

e

second path. Most preferably, selecting the first or the

el B e B B

second  path includes conveying the data flow over an

inner or outer data link ring within the network provided

by a Spatial Reuse Protocol (SRP).

o g

Preferably, the one or more resources include a link
bandwidth and, additionally or alternatively, a

processing power associated with each of the links.

e

Preferably, selecting which of the paths is to carry
the data flow includes comparing an amount of the one or
more resources requested to a resource budget assigned to
the first node, and permitting the data flow only if
éllocating the requested resources will not cause a total
of the resources allocated to the first node to exceed
the budget. Most preferably, comparing the amount of the
one or more resources includes comparing the amount of
each of the resources requested to the resource budget
assigned for each of the resources, and permitting the

data flow includes permitting the flow only if all of the
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resources requested for at least one of the paths are
within the budget.

Additionally or alternatively, selecting which of
the paths is to carry the data flow includes increasing
an allocation to the first node of the one or more
requested resources on the selected path by a
predetermined quantum. Further additionally or
alternatively, selecting which of the paths is to carry
the data includes verifying that a sufficient amount of
the requested resources 1is available to carry the data
flow on every one of the links included in the selected
path.

Preferably, selecting which of the paths is to carry
the data flow includes selecting the one of the paths
having the lowest level of a predetermined measure of use

of the requested resources. Most preferably, selecting

the one of the paths includes finding, for each of at

o

least two of the paths, a maximum level of use of at

v

least one of the requested resources, taken over all of
the links included in the paths, and selecting the one of

an

g
]
=
e
i3

=
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the paths having the lowest maximum level of use.

In a preferred embodiment, receiving the request
includes choosing a dispatcher within the network to
manage allocation of the resources, wherein the
dispatcher receives and processes the request.
Preferably, choosing the dispatcher includes choosing one
of the nodes to act as the dispatcher. Most preferably,
the dispatcher is operative as a software process running
on the associated node.

There 1is also provided, in accordance with a
‘preferred embodiment of the present invention, a

communication network, including:
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a plurality of nodes;

a plurality of links, interconnecting the nodes to
provide communications therebetween; and

a dispatcher, coupled to receive a request to
allocate one or more resources in the network so as to
carry the data flow between first and second ones of the
nodes over one of a plurality of paths therebetween, each
such path including. a respective sequence of the links,
and adapted to determine, for the links included in each
of the paths, respective levels of use of the réquested

resources due to communications in process over the

ara

network and to select which of the paths is to carry the

data flow responsive to the determined levels of use of

o o e T

the requested resources on the links included in each of
the paths.

The present invention will be more fully understood

i

i} b
D

from the following detailed description of the preferred

yee

embodiments thereof, taken together with the drawings in

my

NN Rl

which:

e
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BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram that schematically
illustrates a ring network with a dispatcher for
controlling data flow, in accordance with a preferred
embodiment of the present invention;

Fig. 2 is a block diagram that schematically
illustrates a logical layout of the network of Fig. 1;

Fig. 3 is a flow chart that schematically
illustrates a method for assigning network resources to
network nodes, in accordance with a preferred embodiment
of the present invention:;

Fig. 4 is a flow chart that schematically
illustrates a method by which a node generates a resource
allocation request, in accordance with a preferred
embodiment of the present invention; .

Fig. 5 is a flow chart that schematically
illustrates a method by which a node releases a network
resource allocation, in accordance with a preferred
embodiment of the present invention;

Fig. 6 is a flow chart that schematically

illustrates a method by which a dispatcher selects a
network ring on which to allocate resources to a node, in
accordance with a preferred embodiment of the present
invention; and

Fig. 7 1is a flow chart showing a detail of the
method of Fig. 6, in accordance with a preferred

embodiment of the present invention.
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Reference is now made to Figs. 1 and 2, which are
block diagrams that schematically illustrate an IP ring
network 20, in accordance with a preferred embodiment of
the present invention. Fig. 1 shows the physical layout
of the network, while Fig. 2 shows the 1logical layout.
Network 20 comprises nodes 22, which are connected by
links numbered 1 through 6. Each node 1is identified by

the two 1links that are connected to it, 1i.e., N 12

between links 1 and 2, and so forth up to N_6 1. Each
) node can communicate with every other node over either a
fg counterclockwise or a clockwise path around the ring.
:% Following SRP convention, these two paths are identified
;%‘ as an inner ring 24 and an outer ring 26, each of which
%g is made up of segments corresponding to the physical
§§ links between the nodes.

A dispatcher 28 tracks the use of resources in

3

network 20 and allocates resources to nodes 22 as

required. The dispatcher 1is shown, for the sake of

clarity, as an entity that is separate from the network

nodes. Alternatively, the dispatcher may be associated
with one of the nodes, typically as a software process
running on the node. As noted above, the resources with
which the dispatcher 1is concerned typically include
bandwidth, as well as processing and encryption power and
other capabilities that may be needed by applications
that generate data flows from node to node. The
resources are preferably classified by priority. In
order to make a decision on whether to allocate resources
on the inner ring or on the outer ring, as described
hereinbelow, the dispatcher first considers the relative

availability of the highest-priority resource, and refers
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to the lower-priority resources only when the
higher-priority resources did not lead to an unequivocal
decision.

For each resource of concern, dispatcher 28
maintains a record of the maximum available quantity of
the resource in each segment of rings 24 and 26. This
quantity is referred to hereinafter as “segment_maximum”,
and is denoted mRi.n for the inner loop and mRo.n for the
outer loop, wherein n is the segment number (from 1 to 6,
in the example of Fig. 1). The dispatcher also maintains
a segment wutilization table, indicating the current

resource utilization for each resource on each of the

i

Zi segments: Ri.n and Ro.n for the inner and outer rings,
§§ respectively. Some segments may not have one or more of
Zé the resources in question, in which case they will be so
;i marked in the table and will not be considered by the

& dispatcher in dispatching data flows that require such a

resource. The dispatcher updates the wvalues of Ri.n or

of Ro.n 1in the segment utilization table whenever it

s

allocates or deallocates resources for a data flow

&
3

i
=
ko

between two nodes. The update applies to all of ‘the

segments along the route between the nodes.

In addition to maintaining segment availability
information, the dispatcher is configured with the
following parameters for each of the nodes with respect
to each of the resources:

° node_budget_In - Maximum amount of the resource

that the node can receive on the inner ring.

° node_budget_Out - Maximum amount of the resource

that the node can receive on the outer ring.

° node used_In - Amount of the resource currently

allocated to the node on the inner ring.

10
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. node_used_Out - Amount of the resource currently
allocated to the node on the outer ring.

. node_quantum - Amount by which to increase or
decrease node_used In or Out at each resource
allocation or deallocation. Resources are allocated
in quanta in order to limit the frequency with which
allocation and deallocation operations must be
performed.

Other parameters used by the dispatcher in its allocation

decisions are noted below.
Similarly, each node 22 maintains its own record of

Ee

gg the following parameters for each resource with respect
;: to each possible destination node:

& e allowed In - Maximum amount of the resource that

o

is currently available for use by the node on the

e iy

inner ring for data flow to the specific destination

node.

g, nr

ER W

¢ allowed Out - Maximum amount of the resource that

is currently available for use by the node on the

outer ring for data flow to the specific destination

node.

¢ used_In - Amount of the resource currently in use
on the inner ring by clients of the node for data
flow to the specific destination node.

e used Out - Amount of the resource currently in use
on the outer ring by clients of the node for data
flow to the specific destination node.

e node_quantum - As noted above with reference to
the dispatcher.

These parameters are used in making flow allocation

decisions, as described with reference to the figures

11
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that follow. Communications between nodes 22 and
dispatcher 28 in this regard preferably use a standard
protocol, such as the Resource Reservation Protocol
(RSVP), described by Braden et al., in IETF RFC 2205,
which is available at the above-mentioned Web address and
is incorporated herein by reference.

Fig. 3 is a flow chart that schematically
illustrates a method for assigning resources to nodes 22,
in accordance with a preferred embodiment of the present
invention. In preparation for this method, a dispatcher
entity 1is chosen or assigned within network 20, at an
assignment step 30. Assuming that dispatcher 28 runs on

one of nodes 22, as mentioned above, the dispatcher is

£y
s
*a

=3

preferably chosen by the nodes from among themselves

using a suitable network management protocol. An example

o

of such a protocol is the Subnet Bandwidth Manager (SBM)
protocol, described by Yavatkar et al., in IETF RFC 2814,
which is available at the above-mentioned Web address and
is incorporated herein by reference. This protocol also

enables the nodes to choose a substitute dispatcher if

5; the original dispatcher is lost due to a node or network
failure. At a learning step 32, dispatcher 28 learns the
topology of rings 24 and 26 using methods known in the
art, as specified by SRP (RFC 2892), for example, and
builds the tables of network information to be wused
subsequently in flow allocations.

When a node receives a request from one of its
clients to send data to another node, the node first
checks to determine whether it has sufficient resources
already allocated to it in order to service the request.
If the allocated resources are inadequate, the node

submits a resource request to the dispatcher, indicating

12
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the destination node, at a request step 34. The
dispatcher then checks whether there are resources
available to the node on either the inner or the outer
ring, at an availability checking step 36. There must
both be sufficient unallocated resources 1left in the
specific node budget and unused resources left on the
appropriate segments of at least one of the rings in
order for the dispatcher to grant the node’s resource
request. If not, the dispatcher refuses the request, at
a refusal step 38, and the node returns an appropriate

error report to the client application. Preferably, the

dispatcher returns an error message to the node
indicating the resource or resources that were lacking
and thus led to the refusal.

If resources are available, however, the dispatcher

E

o
P

determines on which of the rings to allocate the
resources, at an assignment step 40. The dispatcher
allocates one or more additional quanta to the node on
the selected ring for use 1in communicating with the

requested destination node, and the node is then able to

carry out the data transmission. The dispatcher also
updates its resource utilization tables, incrementing the
value of Ri.n or Ro.n for each of the segments along the
data flow route by the number of additional resource
quanta that it has allocated.

Fig. 4 is a flow chart that schematically shows
details of request step 34, in accordance with a
preferred embodiment of the present invention. As noted
above, after receiving a resource request from one of its
clients, the node first checks to determine whether it
has sufficient resources already allocated to deal with

the request. At an inner ring checking step 42, the node

13
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tests whether its current used_In for each resource to
the desired destination, added to the required amount of
new resource required, 1is less than or equal to its
current allowed In for the destination. 1If so, the node
carries out the requested transmission on the inner ring,
at an inner ring transmission step 44, without having to
communicate with the dispatcher. If the node does not
have sufficient resources to handle the request on the
inner ring, it performs a similar check with respect to
used_Out and allowed Out, at an outer ring checking step
46. Then, if there are sufficient resources on the outer
ring, the node carries out the transmission on the outer
ring, at an outer ring transmission step 48. Otherwise,
the node requests one or more quanta of the resource, as
needed, from the dispatcher, at a quantum request step

50. The process then continues at step 36 (Fig. 3).

Fig. 5 is  a flow chart that schematically
illustrates a method by which nodes release resources
that they no longer need, in accordance with a preferred

embodiment of the present invention. The method 1is

invoked when one of the node’s clients releases resources
that it had earlier requested, at a release step 52.
Preferably, a hysteresis factor, j<B is used in
determining whether to deallocate one or more gquanta of
the resource (i.e., to return the quanta to the
dispatcher). Most preferably, p 1is set to a value
between zero and one.

At a hysteresis step 54, the node determines whether
the amount of the resource released by the client is
sufficient to justify returning one or more quanta of the
resource to the dispatcher. Formally (assuming for the

moment that the resource was released on the inner ring),

14
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if the node finds that (used_In - resource amount
released) is less than or equal to (allowed In - [1 + p]

x node_quantum), then a deallocation step 56 is invoked.
In this case, the node asks the dispatcher to remove one
quantum from its allocation, while also indicating the
destination node for which the removed gquantum was
previously used, leaving the node with sufficient
resources to serve its remaining active data flows. The
node reduces its values of both used_In and allowed_In
accordingly for the relevant destination node, and the
dispatcher similarly reduces node_used_In. The
dispatcher also decrements Ri.n for each of the segments

along the data flow path. Outer ring resources are

treated in like manner.

Otherwise, if amount of the released resource does

I i

not Jjustify returning a quantum to the dispatcher, the

M S
e

TR

node does not communicate with the dispatcher. Rather,
the node keeps the resource for subsequent use, at a
resource retainment step 58. In this case, used In is

reduced, but not allowed In.

Fig. 6 1is a flow chart that schematically shows
details of availability checking step 36, in accordance
with a preferred embodiment of the present invention.
Dispatcher 28 uses the method of Fig. 6 to determine on
which ring (if at all) to allocate resources in response
to a node resource request. At a budget checking step
60, in response to a request by a node to allocate a
quantum of resources, the dispatcher checks whether
allocation of the additional quantum will put the node
over budget on either or both of rings 24 and 26. In
other words, the dispatcher checks for the inner ring

whether node_used_In + node_gquantum > node_budget_In, and

.15
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likewise for the outer ring. If the quantum will put
both rings over budget, the dispatcher refuses the node
request at step 38. The test of step 60 is performed for
each one of the resources that will be required in order
to grant the node request. The dispatcher will not grant
the request unless at least one of the rings has a
sufficient budget for all of the resources required.

The dispatcher may alternatively find that the node
does have sufficient resources in its budget on one of
the rings in order to provide the requested resource, but
not on the other ring, at a single ring budget step 62.

In this case, the dispatcher proceeds to verify that

there are sufficient resources available to fill the

&
4

request on all of the relevant segments of the ring, at a
verification step 64. For each of the segments on the

e

chosen ring (say the inner ring) between the requesting

J
=
T
i
£

node and its destination node, and for each of the

S Ay

resources concerned, the dispatcher checks whether Ri.n +

node_quantum < mRi.n. If this condition is satisfied for
= all of the resources and all of the segments, the

dispatcher assigns the requested resources at step 40.

o i

pre

Otherwise, the dispatcher refuses the request at step 38.
It may also occur that the node has sufficient
resources in its budget to satisfy the request on both of
the rings, at a dual ring budget step 66. In this case,
the dispatcher verifies that there are sufficient
resources available on all of the relevant segments of
both of the rings, at a dual verification step 68. The
verification is ©performed in substantially the same
manner as at step 64, described above. If neither of the
rings has sufficient resources available on all of its

relevant segments, the dispatcher refuses the resource

16
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request at step 38. If only one of the rings has
sufficient resources available on all of its relevant
segments, the dispatcher assigns the requested resources
on that ring at step 40. If both rings have sufficient
resources available on all of the relevant segments, then
the dispatcher proceeds to choose the ring that has,
generally speaking, the lower level of current resource
allocation, at a ring selection step 70, and to assign
the requested resources on this ring at step 40.

Fig. 7 1is a flow chart that schematically shows
details of ring selection step 70, in accordance with a
preferred embodiment of the present invention. The
method here is based on comparing relative resource usage

levels for all of the relevant segments on both of the

rings. The relative resource usage level is defined as

Ri.n/mRi.n for the inner ring, and Ro.n/mRo.n for the

333
=
':l
3t

outer ring. A usage ratio, for comparing the relative

‘usage levels of the segments between the source and

o1

destination nodes on the outer ring path to those on the

sy

EE
=N
1o
5
=5

inner ring path, is defined as follows:

out er) _ Max(Ro.n/mRo.n)

Usage rati
7€ - O( Max(Ri.n/mRi.n)

inner

Here the maximum of the usage levels is taken over all of
the participating segments in each of the paths. The
ratio is calculated for each of the resources that is of
concern in filling the node request.

In carrying out step 70, the dispatcher makes use of
two additional arbitrary parameters: resource_threshold
and reduce_quantum. These parameters are used by the

dispatcher to maintain a certain hysteresis in toggling

17
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back and forth between allocating resources on the inner
and outer rings, as described below.

At a first ratio testing step 72, the dispatcher
tests the (outer/inner) usage ratio for the resource that
has highest priority, and determines whether it is
greater than or equal to 1+T, wherein T is initially set
equal to the resource_threshold. If so, the dispatcher
concludes that there is substantially heavier resource
usage on the outer ring than on the inner ring.
Consequently, the dispatcher selects the inner ring for

allocation of the requested resources, at an inner ring

=y
53
Az

selection step 74.

Alternatively, at a second ratio testing step 76,

the dispatcher tests the (inner/outer) usage ratio (the

-

inverse of the ratio shown in the equation above) for the

highest-priority resource. In this case, if the ratio is

A

e

greater than or equal to 1+T, the dispatcher selects the

S
e

outer ring, at an outer ring selection step 78.

If neither of the usage ratios 1is greater than or

P T

equal to 1+T for the highest-priority resource, the

o U T T

dispatcher checks to determine whether there are other

pu

resources to be taken into account, at a resource
checking step 80. If so, the usage ratios for the next
resource, in order of priority, are calculated, at a next
resource step 82, and steps 72 and 76 are repeated.

If the wusage ratios for all of the relevant
resources are checked for a given value of T with no
conclusive result, T is reduced by an amount equal to
reduce quantum, at a reduction step 84. Steps 72 and 76
are then repeated again using the reduced value of T for
all of the resources in order of priority, as described

above. This process continues until T 1is reduced to

18
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zero, at a termination step 86. At this point, the
dispatcher has found the relative resource usage levels
to be substantially the same for the inner and outer
rings. It thus cannot use the wusage levels as a
selection criterion. Instead, the dispatcher preferably
chooses the shortest path, with the smallest number of
nodes to traverse, between the source and destination
nodes, at a shortest path step 88. If the paths on the
inner and outer rings are of the same length, the
dispatcher uses a preprogrammed rule to choose one of the
rings, such as always choosing the inner or the outer‘.
ring, or a random toggle.

Although preferred embodiments are described

hereinabove with reference to a ring topology and to

certain specific protocols, such as SRP and IP, used in

conjunction with this topology, the principles of the

o
sy
s

present invention are similarly applicable to networks of .

o

other topologies, such as mesh topologies, and other

E

protocols. It will thus be appreciated that the

I

)

i

preferred embodiments described above are cited by way of

i example, and that the present invention is not limited to
what has been particularly shown and described
hereinabove. Rather, the scope of the present invention
includes both combinations and subcombinations of the
various features described hereinabove, as well as
variations and modifications thereof which would occur to
persons skilled in the art upon reading the foregoing

description and which are not disclosed in the prior art.
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CLAIMS

1. In a communication network that includes a plurality
of nodes interconnected by links, a method for routing a
data flow, comprising:

receiving a request to allocate one or more
resources in the network so as to carry the data flow
between first and second ones of the nodes over one of a
plurality of paths therebetween, each such path
comprising a respective sequence of the links;

determining, for the links comprised by each of the
paths, respective levels of use of the requested
resources due to communications in process over the
network; and

selecting which of the paths is to carry the data
flow responsive to the determined levels of use of the
requested resources on the links comprised in each of the

paths.

2. A method according to claim 1, wherein the network

comprises an Internet Protocol (IP) network.

3. A method according to claim 1, wherein the nodes are
interconnected in a ring, and wherein the plurality of
paths comprises a first path traversing the ring in one
direction and a second path traversing the ring in the
opposite direction, and wherein selecting which of the
paths is to carry the data flow comprises selecting the

first or the second path.

4. A method according to claim 3, wherein selecting the
first or the second path comprises c¢onveying the data
flow over an inner or outer data link ring within the

network provided by a Spatial Reuse Protocol (SRP).

20
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5. A method according to claim 1, wherein the one or

more resources comprise a link bandwidth.

6. A method according to claim 1, wherein the one or
more resources comprise a processing power associated

with each of the links.

7. A method according to claim 1, wherein selecting
which of the paths is to carry the data flow comprises
comparing an amount of the one or more resources
requested to a resource budget assigned to the first
node, and permitting the data flow only if allocating the
requested resources will not cause a total of the
resources allocated to the first node to exceed the
budget.

8. A method according to claim 7, wherein comparing the
amount of the one or more resources comprises comparing
the amount of each of the resources requested to the
resource budget assigned for each of the resources, and
wherein permitting the data flow comprises permitting the
flow only if all of the resources requested for at least

one of the paths are within the budget.

9. A method according to claim 1, wherein selecting
which of the paths is to carry the data flow comprises
increasing an allocation to the first node of the one or
more requested resources on the selected path by a

predetermined quantum.

10. A method according to claim 1, wherein selecting
which of the paths 1s to carry the data comprises
verifying that a sufficient amount of the requested
resources is available to carry the data flow on every

one of the links comprised in the selected path.

21
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11. A method according to claim 1, wherein selecting
which of the paths is to carry the data flow comprises
selecting the one of the paths having the lowest level of
a predetermined measure of use of the requested

resources.

12. A method according to claim 11, wherein selecting
the one of the paths comprises finding, for each of at
least two of the paths, a maximum level of use of at
least one of the requested resources, taken over all of
the links comprised in the paths, and selecting the one

of the paths having the lowest maximum level of use.

13. A method according to claim 1, wherein receiving the
request comprises choosing a dispatcher within the
network to manage allocation of the resources, wherein

the dispatcher receives and processes the request.

14. A method according to claim 13, wherein choosing the
dispatcher comprises choosing one of the nodes to act as

the dispatcher.

15. A communication network, comprising:

a plurality of nodes;

a plurality of links, interconnecting the nodes to
provide communications therebetween; and

a dispatcher, coupled to receive a request to
allocate one or more resources in the network so as to
carry the data flow between first and second ones of the
nodes over one of a plurality of paths therebetween, each
such path comprising a respective sequence of the links,
and adapted to determine, for the links comprised in each
of the paths, respective levels of use of the requested
resources due to communications in ©process over the

network and to select which of the paths is to carry the
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data flow responsive to the determined levels of use of
the requested resources on the links comprised in each of
the paths.

l6. A network according to claim 15, wherein the nodes
are adapted to communicate using an Internet Protocol
(IP).

17. A network according to claim 15, wherein the nodes
are interconnected in a ring, and wherein the plurality
of paths comprises a first path traversing the ring in
one direction and a second path traversing the ring in
the opposite direction, and wherein the dispatcher is
configured to select the first or the second path to

carry the data flow.

18. A network according to claim 17, wherein the first
and the second paths respectively comprise inner and
outer data link ring within the network provided by a

Spatial Reuse Protocol (SRP).

19. A network according to claim 15, wherein the one or

more resources comprise a link bandwidth.

20. A network according to claim 15, wherein the one or
more resources comprise a processing power associated
with each of the links.

21. A network according to «claim 15, wherein the
dispatcher is adapted to compare an amount of the one or
more resources requested to a resource budget assigned to
the first node, and to permit the data flow only if
allocating the requested resources will not cause a total
of the resources allocated to the first node to exceed
the budget.
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22. A network according to claim 21, wherein the
dispatcher is adapted to compare the amount of each of
the resources requested to the resource budget assigned
for each of the resources, and to permit the data flow
only if all of the resources requested for at least one
of the paths are within the budget.

23. A network according to claim 15, wherein the
dispatcher 1is configured to change an allocation to the
first node of the one or more requested resources on the

selected path by a predetermined quantum.

24. A network according to claim 15, wherein the
dispatcher is adapt to select one of the paths to carry
the data flow only after verifying that a sufficient
amount of the requested resources is available to carry
the data flow on every one of the links comprised in the

selected path.

25. A network according to claim 15, wherein the
dispatcher 1is adapted to select for carrying the data
flow the one of the paths that has the lowest level of a

predetermined measure of use of the requested resources.

26. A network according to claim 25, wherein the measure
of use comprises, for each of at least two of the paths,
a maximum level of use of at least ocne of the requested
resources, taken over all of the links comprised in the

paths.

27. A network according to c¢laim 15, wherein the

dispatcher is associated with one of the nodes.

28. A network according to claim 27, wherein the
dispatcher is operative as a software process running on

the associated node.
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CLAIMS

1. In a communication network that includes a plurality
of nodes interconnected by links, a method for routing a
data flow, comprising:

receiving a request to allocate one Oor more
resources in the network so as to carry the data flow
between first and second ones of the nodes over one of a
plurality of paths therebetween, each such path
comprising a respective sequence of the links:;

determining,'for the links comprised by each of the

paths, respective levels of use of the requested

a
huesb

resources due to communications in process over the

ol S o S D

network; and

selecting which of the paths is to carry the data

e

=§ flow responsive to the determined levels of use of the
é; requested resources on the links comprised in each of the
; paths.

gi 2. A method according to claim 1, wherein the network
ot

15 comprises an Internet Protocol (IP) network.

gz 3. A method according to claim 1, wherein the nodes are

interconnected in a ring, and wherein the plurality of
paths comprises a first path traversing the ring in one
direction and a second path traversing the ring in the
opposite direction, and wherein selecting which of the
paths is to carry the data flow comprises selecting the

first or the second path.

4. A method according to claim 3, wherein selecting the
first or the second path comprises conveying the data
flow over an inner or outer data 1link ring within the

network provided by a Spatial Reuse Protocol (SRP).
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5. A method according to claim 1, wherein the one or

more resources comprise a link bandwidth.

6. A method according to claim 1, wherein the one or
more resources comprise a processing power associated
with each of the links.

7. A method according to claim 1, wherein selecting
which of the paths is to carry the data flow comprises
comparing an amouht of the one or more resources
requested to a resource budget assigned to the first
node, and permitting the data flow only if allocating the
requested resources will not cause -  a total of the
resources allocated to the first node to exceed the
budget.‘

8. A method according to claim 7, wherein comparing the
amount of the one or more resources comprises comparing
the amount of each of the resources requested to the
resource budget assigned for each of the resources, and

wherein permitting the data flow comprises permitting the

flow only if all of the resources requested for at least

3,

one of the paths are within the budget.

9. A method according to claim 1, wherein selecting
which of the paths is to carry the data flow comprises
increasing an allocation to the first node of the one or
more requested resources on the selected path by a

predetermined quantum.

10. A method according to claim 1, wherein selecting
which of the paths 1is to carry the data comprises
verifying that a sufficient amount of the requested
resources 1is available to carry the data flow on every

one of the links comprised in the selected path.
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11. A method according to claim 1, wherein selecting
which of the paths is to carry the data flow comprises
selecting the one of the paths having the lowest level of
a predetermined measure of use of the requested

resources.

12. A method according to claim 11, wherein selecting
the one of the paths comprises finding, for each of at
' least two of the paths, a maximum 1level of use of at
least one of the requested resources, taken over all of
the links comprised in the paths, and selecting the one

of the paths having the lowest maximum level of use.

13. A method according to claim 1, wherein receiving the

T

i iy O

request comprises choosing a dispatcher within the

s,

R R e

network to manage allocation of the resources, wherein

the dispatcher receives and processes the request.

3.

14. A method according to claim 13, wherein choosing the

dispatcher comprises choosing one of the nodes to act as

1

the dispatcher.

-

15. A communication network, comprising:

s

o 0

a plurality of nodes;

a plurality of 1links, interconnecting the nodes to
provide communications therebetween; and

a dispatcher, coupled to receive a request to
allocate one or more resources in the network so as to
carry the data flow between first and second ones of the
nodes over one of a plurality of paths therebetween, each
such path comprising a respective sequence of the 1links,
and adapted to determine, for the links comprised in each
of the paths, respective levels of use of the requested
resources due to communications in process over the
network and to select which of the paths is to carry the
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data flow responsive to the determined levels of use of
the requested resources on the links comprised in each of
the paths.

16. A network according to claim 15, wherein the nodes
are adapted to communicate using an Internet Protocol
(IP) .

17. A network according to claim 15, wherein the nodes
are interconnected in a ring, and wherein the plurality
of paths comprises a first path traversing the ring in
one direction and a second path traversing the ring in
the opposite direction, and wherein the dispatcher is
configured to select the first or the second path to

carry the data flow.

18. A network according to claim 17, wherein the first
and the second paths respectively comprise inner and
outer data link ring within the network provided by a

Spatial Reuse Protocol (SRP).

19. A network according to claim 15, wherein the one or

more resources comprise a link bandwidth.

20. A network according to claim 15, wherein the one or
more resources comprise a processing power associated
with each of the links.

21. A network according to claim 15, wherein the
dispatcher is adapted to compare an amount of the one or
more resources requested to a resource budget assigned to
the first node, and to permit the data flow only if
allocating the requested resources will not cause a total
of the resources allocated to the first node to exceed

the budget.
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22. A network according to claim 21, wherein the
dispatcher is adapted to compare the amount of each of
the resources requested to the resource budget assigned
for each of the resources, and to permit the data flow
only if all of the resources requested for at least one
of the paths are within the budget.

23. A network according to claim 15, wherein the
dispatcher is configured to change an allocation to the
first node of the one or more requested resources on the

selected path by a predetermined quantum.

24. A network according to claim 15, wherein the
dispatcher is adapt to select one of the paths to carry
the data flow only after verifying that a sufficient
amount of the requested resources is available to carry
the data flow on every one of the links comprised in the

selected path.

25. A network according to claim 15, wherein the
: dispatcher 1is adapted to select for carrying the data
%? flow the one of the paths that has the lowest level of a

predetermined measure of use of the requested resources.

26. A network according to claim 25, wherein the measure
of use comprises, for each of at least two of the paths,
a maximum level of use of at least one of the requested
resources, taken over all of the links comprised in the

paths.

27. A network according to claim 15, wherein the

dispatcher is associated with one of the nodes.

28. A network according to claim 27, wherein the
dispatcher is operative as a software process running on

the associated node.
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ABSTRACT

In a communication network that includes a plurality
of nodes interconnected by links, a method for routing a
data flow includes receiving a request to allocate one or
more resources in the network so as to carry the data
flow between first and second ones of the nodes over one
of a plurality of paths therebetween, each such path
including a respective sequence of the links. For the
links included in each of the paths, respective levels of
use of the requested resources due to communications in
process over the network are determined. The path that
is to carry the data flow is selected responsive to the
determined levels of use of the requested resources on

the links included in each of the paths.
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ABSTRACT

In a communication network that includes a plurality
of nodes interconnected by links, a method for routing a
data flow includes receiving a request to allocate one or
more resources in the network so as to carry the data
flow between first and second ones of the nodes over one
of a plurality of paths therebetween, each such path
including a respective sequence of the 1links. For the
links included in each of the paths, respective levels of
use of the requested resources due to communications in

process over the network are determined. The path that

e

oy g i

is to carry the data flow is selected responsive to the

determined levels of use of the requested resources on

the links included in each of the paths.
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United States of America before my or our invention thereof or patented or described
in any printed publication in any country before my or our invention thereof, or more
than one year prior to this application, or in public use or on sale in the United States
of America more than one year prior to this application, that the invention has not been .
‘patented or made the subject of an inventor's certificate issued before the date of this
application in any country foreign to the United States of America on an application
filed by me or my legal representatives or assigns more than twelve months prior to
this application, that | acknowledge my duty to disclose information of which | am
aware which is material to patentability in accordance with 37 CFR'§1.56. | hereby
state that | have reviewed and understand the contents of the above-identified
specification, including the claims, as amended by any amendment referred to above.
| hereby claim the priority benefits under 35 U.S.C. 8119 of any application(s) for
patent or inventor's certificate listed below. All foreign applications for patent or
inventor's certificate on this invention filed by me or my legal representatives or
assigns prior to the application(s) of which priority is claimed are also identified below.

PRIOR APPLICATION(S), IF ANY, OF WHICH PRIORITY IS CLAIMED

COUNTRY APPLICATION NO. DATE OF FILING
NONE
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~ ALL FOREIGN APPLICATIONS, IF ANY, FILED PRIOR
TO THE APPLICATION(S) OF WHICH PRIORITY IS CLAIMED

COUNTRY APPLICATION NO. DATE OF FILING

POWER OF ATTORNEY:

As a named inventor, | hereby appoint the following attorney(s) and/or agents(s) to prosecute this application and transact ai! .
business in the Patent and Trademark office connected therewith: Gordon D. Coplein #19,165, William F. Dudine, Jr. #20,569,
Michael J. Sweedler #19,937, S. Peter Ludwig #25,351, Paul Fields #20,298, Marc S. Gross #19,614, Joseph B. Lerch
#26,936, Melvin C. Garner #26,272, Ethan Horwitz #27,646, Beverly B. Goodwin #28,417, Adda C. Gogoris #29,714, Martin
E. Goldstein #20,869, Bert J. Lewen #19,407, Henry Sternberg #22,408, Peter C. Schechter #31,662, Robert Schaffer -,

. #31,194, Robert C. Sullivan, Jr. #30,499, Ira J. Levy #35,587, Joseph R. Robinson #33,448, Scott G. Lindvall #40,325

all of the firm of DARBY & DARBY P.C., 805 Third Avenue, New York, NY 10022

SEND CORRESPONDENCE TO: DIRECT TELEPHONE CALLS TO:
DARBY & JARBY P.C. _ S. Peter Ludwig
805 Third Avenue

New York, NY 10022 - 212-527-7700

FULL NAME AND RESIDENCE OF INVENTOR 1

LAST NAME: BRUCKMAN FIRST NAME: Keon MIDDLE NAME:
CITY: Petach Tikva STATE OR FOREIGN COUNTRY: Israel

COUNTRY OF CITIZENSHIP: Israel

POST OFFICE ADDRESS: CITY: STATE OR COUNfRY:
3 Degel Reuven Street - Petach Tikva . Israel
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FULL NAME AND RESIDENCE OF INVENTOR 2

LAST; NAME: FIRST NAME: MIDDLE NAME:

CITY: A ' STATE OR FOREIGN COUNTRY:

COUNTRY OF CITIZENSHIP:

POST OFFICE ADDRESS: CITY: STATE OR COUNTRY:

ZIP CODE:

FULL NAME AND RESIDENCE OF INVENTOR 3

LAST NAME: FIRST NAME: MIDDLE NAME:
- CITY: A STATE OR FOREIGN COUNTRY;
COUNTRY OF CITIZENSHIP:
POST OFFICE ADDRESS: CITY: STATE OI';? COUNTRY:

ZIP CODE:

| further declare that all statements made herein of my own knowledge are true and

that all statements made on information and belief are believed to be true; and further-
that these statements were made with the knowledge that willful false statements and
the like so made are punishable by fine or imprisonment, or both, under Section 1001

of Title 18 of the United States Code, and that such willful false statements may
jeopardize the validity of the application or any patent issuing thereon.

‘ 4
SIGNATURE OF INVENTOR 1: 7/- paTen: (9/12/00

SIGNATURE OF INVENTOR 2: - DATED:

SIGNATURE OF INVENTOR 3: DATED:
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~1 EXPRESS MAIL CERTIFICATE p—
@ —‘/
s 5{9!;! e
- Date O/  Label 67 0 6 71 938 60; PLEASE CHARGE ANY DEFICIENCY UP TO $300.00 OR m\g‘ -’r‘
Eﬂ | here¥y certify that, on the date indicated above, this paper or CREDIT ANY EXCESS IN THE FEES DUE WITH THIS DOCU- - o¥~ \—/—'\
fee was deposited with the U.S. Postal Servicg & that it was MENT TO OUR DEPOSIT ACCOUNT NO. 04-0100 U!'\p =0
'@ addressed for delivery to the Assistapi-Semgs er for Pat- =0
= P =
o ents, Washington, DC 20231 by "Expres; y N‘*‘é“‘
Addresseef/Sevicy) 32 2@
1y d o =
) ™ -
Name (Print) -

DARBY & DARBY P.C.

805 Third Avenue
New York, New York 10022
212-527-7700

Docket No: 6727/01145

Box PATENT APPLICATION
Assistant Commissioner for Patents
Washington, DC 20231

Sir:

Enclosed please find an application for United States patent as identified below:
Inventor/s {(name ALL inventors): Leon BRUCKMAN
Title: FLOW ALLOCATION IN A RING TOPOLOGY
including the items indicated:
1. Specification and _28 claims: _2 indep.; _26 dep.; _ multiple dep.

2. [X] Executed declaration and power of attorney
[1 Unexecuted declaration and power of attorney

3. [X] Formal drawings, _6 sheets (Figs. 1-7)
[1 informal drawings, _ sheets {Figs. )

4, [X] Assignment for recording to: ORCKIT COMMUNICATIONS LTD.
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5., [X] Check in amount of $894.00, ($854 filing; $40 recording)
{See attached Fee Computation Sheet)

Date: January 8, 2001
Respeqgtfully submitted,

eter Ludwi ~

Reg. No. 25,351
Attorney for Applicant(s)

Serial No. TO BE ASSIGNED Docket No. 6727/01145
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Docket No.: 6727/0I145

PATENT FEE COMPUTATION SHEET

No. of Claims Extra Claims Number of Rate
Presented Previously Paid Extra Claims
For
Basic Fee $710.00
Total Claims 28 - 20 - 0= 8 X $18.00 $144.00
Independent
Claims 2 - 3 - 0= 0 X $80.00 $0.00
Multiple Dependent Claims - if so, add $270.00 $0.00
Sufcharge for late submission of filing fee and/or declaration ($130.00) $0.00
SUBTOTAL $854.00
Small Entity REDUCTION (Half of Subtotal) e e e e e $0.00
for recordation of assignment ($40.00) O, $40.00
rge for filing non-English language application ($130.00) . . . . . . $0.00
TQTAL $894.00
Serial No. TO BE ASSIGNED Docket No. 6727/01145
-3-
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~ EXPRESS MAIL CERTIFICATE ' —

@ ! —

4@5 Cw0e 6Ue o

c ff =

. Date/ 0/ Laber¥o: 7 0 6 7 1 9 3 8 PLEASE CHARGE ANY DEFICIENCY UP TO $300.00 OR O-:c;. gf‘

S’I) | heredy certity that, on the date indicated above, this paper or CREDIT ANY EXCESS IN THE FEES DUE WITH THIS DOCU- - o Z—Zo\
fee was deposited with the U.S. Postal Service,& that it was MENT TO OUR DEPOSIT ACCOUNT NO. 04-0100 m\o ’_://_’;'a\

"0 addressed for delivery to the Assistapi-Gaqgfesiqqer for Pat- Dg— -zﬂ\

g ents, Washington, DC 20231 by "Expresy y N‘Z"“

AddresseefSejvice)

(% (Print} '

DARBY & DARBY P.C.
805 Third Avenue
New York, New York 10022
212-527-7700
Docket No: 6727/01145

N 4
=  Box PATENT APPLICATION
i, Assistant Commissioner for Patents
4  Washington, DC 20231
EE Sir:
’ Enclosed please find an application for United States patent as identified below:
: Inventor/s (name ALL inventors): Leon BRUCKMAN
E Title: FLOW ALLOCATION IN A RING TOPOLOGY
= including the items indicated:
> 1. Specification and _28 claims: _2 indep.; _26 dep.; _ multiple dep. \\7
2. [X] Executed declaration and power of attorney
[1 Unexecuted declaration and power of attorney
3. [X] Formal drawings, _6 sheets (Figs. 1-7) 7
[1 Informal drawings, _ sheets (Figs. ) -y

4. [X] Assignment for recording to: ORCKIT COMMUNICATIONS LTD.
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5. [X] Check in amount of $894.00, ($854 filing; $40 recording)
{See attached Fee Computation Sheet)

F{e?tfully submitted,
eter Ludwi ~
Reg. No. 25,351

Attorney for Applicant(s)

Date: January 8, 2001

Serial No. TO BE ASSIGNED Docket No. 6727/01145
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PATENT FEE COMPUTATION SHEET

Docket No.: 6727/0I145

No. of Claims Extra Claims Number of Rate
Presented Previously Paid Extra Claims
For
Basic Fee . . . . . . L oo e e e e e e e e s e e e e e e $710.00
Total Claims 28 - 20 - 0= 8 X $18.00 $144.00
Independent
Claims 2 - 3 -0 =0 x $80.00 $0.00
Multiple Dependent Claims - if so, add $270.00 $0.00
)
8
Sﬁ%eharge for late submission of filing fee and/or declaration ($130.00) $0.00
C]
SE?TOTAL e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e $854.00
=
{] small Entity REDUCTION (Half of Subtotal) . . . . . . . . . . . . .. $0.00
i3
Fge for recordation of assignment ($40.00) e e e e e e e e e e e $40.00
Cé?rge for filing non-English language application ($130.00) . . . . . . $0.00
e :
TpgAL e e e e e e e e e d e e e e e e e e e e e e e e e e e e e e e $894.00
Serial No. TO BE ASSIGNED Docket No. 6727/01145
-3-
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BEST AvaiLag

¥
Application or Docket Number
PATENT APPLICATION FEE DETERMINATION RECORD 097569y 6
Effective October 1, 2000
CLAIMS AS FILED - PART | SMALL ENTITY OTHER THAN
(Column 1) Column 2 TYPE [ OR SMALL ENTITY
TOTAL CLAIMS . - RATE | FEE RATE | FEE
FOR NUMBER FILED NUMBER EXTRA BASIC FEE| 355.00 {oR|BASIC FEE] 710.00
TOTAL CHARGEABLE CLAIMS 02? minus 20= [* & X$ 9= or| Xs18= | 7y
INDEPENDENT CLAIMS o2 minus3= ) X40= or| xso=
MULTIPLE DEPENDENT CLAIM PRESENT D
+136= OR| +270=
* If the difference in column 1 is less than zero, enter “0” in column 2 TOTAL oR TOTAL |y5¢)(}
CLAIMS AS AMENDED - PART Ii OTHER THAN
CLAIMS HIGHEST
ADDI- ADDI-
< REMAINING NUMBER
E A . |EEeAT R RATE |TIONAL RATE | TIONAL
w AMENDMENT PAID FOR . FEE FEE
= .
% Total * Minus *e = X$ 9= or| Xst8=
E Independent |« Minus *ax = X40= oR X80=
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM D
+135= OR| +270=
TOTAL TOTAL
ADDIT. FEE OR 'ADDIT. FEE
(Column 2) = (Column 3)
HIGHEST
@ REMAINING NUMBER PRESENT ADDI- ADDI-
; AFTER PREVIOUSLY EXTRA RATE JTIONAL RATE | TIONAL
g . AMENDMENT PAID FOR FEE FEE
% Total * Minus *x = X$ 9= orl xs18=
"Eu Independent |« Minus *ax =
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM D
+135= OR | +270=
TOTAL OR TOTAL
ADDIT. FEE ADDIT. FEE
Column 2)  (Column 3)
HIGHEST
o REMAINING |88 8| NUMBER PRESENT ADDI- ADDI-
E AFTER : PREVIOUSLY EXTRA RATE |TIONAL RATE | TIONAL
E AMENDMENT |3 PAID FOR FEE EEE
g Total * Minus *x = X$ 9= OR X$18=
“EJ Independent |« Minus *rn =
< X40= or| X80=
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM D
+135= OR | +270=
* If the entry in column 1 is less than the entry in column 2, write “0” in column 3.
** i the “Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter “20.” ADDI}I-'OIISIE- OR ADDI:’OIIQ[I::
***If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3." : ’
The “Highest Number Previously Paid For” (Total or independent) is the highest number found in the appropriate box in column 1.
FORM PTO-875 Patent and Trademark Office, U.S. DEPARTMENT OF COMMERCE
(Rev. 8/00)
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PATENT APPLICATION SERIAL NO.

01/12/2001 NROCHA1 00000002 09756946

01 FC:101 710.00 0P
02 FC:103 144.00 OF

PTO-1556
(5/87)

*U.S. GPO: 1999-459-082/13144

U.S. DEPARTMENT OF COMMERCE
PATENT AND TRADEMARK OFFICE
FEE RECORD SHEET
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CERTIFICATE OF MAILING Oﬂ ‘
I hereby certify that this paper and every TeChnOIogy Center 2600
paper referred to therein as being enclosed
is being deposited with the U.S. Postal .
Service as first class mail, postage prepaid, PLEASE CHARGE ANY DEFICIENCY UP TO $300.00 OR
in an envelope addressed to: Commissioner of CREDIT ANY EXCESS IN THE FEES DUE WITH THIS
Patents and Trademarks, Washington, D.C. 20231, DOCUMENT TO OUR DEPOSIT ACCOUNT NO. 04-0100
on (Date of Deposit)
Date Name
6727/01145

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE ,
7067223714

In re Application of: EXPRESS MAIL CERTIFICATE
Date EC
Leon BRUCKMAN I ereby it 1, o 1 G il ahove S Tper

fee was deposited with the U.S. Postal Servi i
addressed for delivery to the Assistant mﬁr

Patents, Washington, ;
o Aingto ! 20231 by “Express Mail Post Office

Serial No: 09/756,946 Group Art Unit: N/ D)’
. (]
(Pri
Filed: January 9, 2001 Examiner: AT Signatire
For: FLOW ALLOCATION IN A RING TOPOLOGY

]

INFORMATION DISCLOSURE STATEMENT [IDS]

Honorable Commissioner of Patents and Trademarks e
Washington, D.C. 20231

Sir:

This Information Disclosure Statement is submitted in accordance with 37 C.F.R. 1.97,
1.98, and it is requested that the information set forth in this statement and in the listed
documents be considered during the pendency of the above-identified application, and any other
application relying on the filing date of the above-identified application or cross-referencing it as
a related application.

1. This IDS should be considered, in accordance with 37 C.F.R. 1.97, as it is filed:
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(Check one of the boxes A-D)
[X] A. Within three months of the filing date of the above-identified national application

or within three months of the entry into the national stage of the above-identified international
application.

[] B. before the mailing date of a first office action on the merits, or a first office action
after filing a request for continued examination.

[ ] C. after (A) and (B) above, but before the mailing date of a final rejection, a notice of
allowance, or any other action that closes prosecution, and Applicants have made the necessary
statement in box "i" below or paid the necessary fee in box "ii" below.

(check one of the boxes "i" and "ii" below:)

[ ]i. Counsel states that, upon information and belief, each item of information listed
herein was either (a) cited in a communication from a foreign patent office in a counterpart
foreign application not more than three months prior to the filing of this IDS; or (b) was not cited
in a communication from a foreign patent office in a counterpart foreign application and, to the
knowledge of undersigned after making reasonable inquiry, was not known to any individual
designated in 1.56(c) more than three months prior to the filing of this IDS.

[]ii.11. A check for the fee set forth in 1. 17(p), presently believed to be $180, is
enclosed.

[]1 D. after (A), (B) and (C) above, but before payment of the issue fee: Counsel states
that, upon information and belief, each item of information listed herein was either (i) cited in a
communication from a foreign patent office in a counterpart foreign application not more than
three months prior to the filing of the IDS; or (ii) was not cited in a communication from a
foreign patent office in a counterpart foreign application and, to the knowledge of the
undersigned after making reasonable inquiry, was not known to any individual designated in
1.56(c) more than three months prior to the filing of this IDS.

[1i. A check for the fee set forth in 1.17 (p), presently believed to be $180, is enclosed.

2. In accordance with 37 C.F.R. 1.98, this IDS includes a list (e.g., form PTO-1449) of
all patents, publications, or other information submitted for consideration by the office, either
incorporated into this IDS or as an attachment hereto. A copy of each document listed is attached,

except as explained below.

(check boxes A and/or B and fill in blanks, if appropriate.)

[ ] A. Document(s) is (are) deemed substantially cumulative to
document(s) , and, in accordance with 1.98(c), only a copy of each of the latter
documents is enclosed.
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[] B. Certain documents were previously cited by or submitted to the Office in the
following prior application(s), which are relied upon under 35 U.S.C. 120:

[insert serial numbers and filing dates of pribr applications)

Applicant identifies these documents by attaching hereto copies of the forms PTO-892 and PTO-
1449 from the files of the prior application(s) or a fresh PTO- 1449 listing these documents, and
request that they be considered and made of record in accordance with 1.98(d). Per 37 CFR
1.98(d), copies of these documents need not be filed in this application.

[]3. Document(s) are not in the English language. In accordance with
1.98(c), Applicant states:

[] An English translation of each document (or of the pertinent portions thereof), or
a copy of each corresponding English-language patent or application is enclosed.

[] A concise explanation of the relevance of document(s) is found in the
attached search report (see MPEP § 609 A(3)x).

(] A concise explanation of the relevance of document(s) is set forth as
follows: [Insert concise explanation of relevance]

(] A concise explanation of the relevance of document(s) can be found on
page(s) of the specification.
[1] A concise explanation of document(s) can be found on the attached sheet.

[ ]4. No explanation of relevance is necessary for documents in the English language (see
MPEP § 609 A(3)).

[15. Other information being provided for the examiner's consideration follows:

6. In accordance with 37 C.F.R. 1.97(g) and (h), the filing of this IDS should not be
construed as a representation that a search has been made or that information cited is, or is
considered to be, material to patentability as defined in §1.56 (b), or that any cited document
listed or attached is (or constitutes) prior art. Unless other-wise indicated, the-date of publication
indicated for an item is taken from the face of' the item and Applicant reserves the right to prove
that the date of publication is in fact different.

CROSS REFERENCE UNDER 37 C.F.R. §1.78 TO RELATED APPLICATIONS

Pursuant to 37 C.F.R. § 1.79, Applicant notes that the above-identified patent application
may be related to the following U.S. Patent Applications:

(1) U.S. Patent Application Serial no , entitled

filed
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Early and favorable consideration is earnestly solicited.

Respectfully submitted,

S\Per Ludwig C
Registration No. 25,351
Attorney for Applicant(s)

DARBY & DARBY P.C.

805 Third Avenue

New York, N.Y. 10022

(212) 527-7700

M:\6727\01145\RMD0289.WPD
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L . ‘Hits | Search Text DB Time stamp

Number

- 11]"20020118700" US-PGPUB 2004/07/16

10:39
- 1586 | 370/389,395.21,395.41,395.42,406,439,460.cgUSPAT 2004/07/16
10:41

- 10 | 370/389,395.21,395.41,395.42,406,439,460.ccUSPAT 2004/07/16
and ((QoS or (resource$2 near 10:49
reservation$2)) same (capacity or
utilization)) and (IP and ring)

- 113 | ((QoS or (resource$2 near reservation$2)) | USPAT 2004/07/16
same (capacity or utilization)) and (IP 10:49
and ring) not
370/389,395.21,395.41,395.42,406,439,460.ccls.

- 18 | (((resource$2 near reservation$2)) same USPAT 2004/07/16
(capacity or utilization)) and (IP and 10:55
ring) not
370/389,395.21,395.41,395.42,406,439,460.crls.

- 7| ((resource$2 near reservation$2) same USPAT 2004/07/16
(capacity or utilization)) and (ring adj 11:01
networks$l)

- 96 | ((gos) same (capacity or utilization)) USPAT 2004/07/16
and (IP and ring) not 10:56
370/389,395.21,395.41,395.42,406,439,460.cfrls.

- 2 | ((gos with reserv$6) same (capacity or USPAT 2004/07/16
utilization)) and (IP and ring) not 10:59
370/389,395.21,395.41,395.42,406,439,460.ccls.

- 4 | (rsvp same (capacity or utilization or USPAT 2004/07/16
use)) and (IP and ring) not 10:59
370/389,395.21,395.41,395.42,406,439,460.crls.

- 2| ((gqos with reserv$6) same (capacity or USPAT 2004/07/16
utilization)) and (IP and ring) 10:59

- 4| (rsvp same (capacity or utilization or USPAT 2004/07/16
use)) and (IP and ring) 10:59

- 24 | {(resource$2 near reservation$2) same USPAT 2004/07/16
bandwidth) and (ring adj network$l) 11:28

- 7| ((resource$2 near reservation$2)) and (IP | USPAT 2004/07/16
same (ring adj network$l)) 11:34

- 0| ("class of service" same (bandwidth or USPAT 2004/07/16
capacity or utilization)) and (IP same 11:36
(ring adj network$1l))

- 0| ("class of service") and (IP same (ring USPAT 2004/07/16
adj networks$l)) 11:35

- 0| ("class of service") and (IP) USPAT 2004/07/16

11:35
- 0| "class of service"” USPAT 2004/07/16
11:35

- 0| ((class adj2 service) same (bandwidth or USPAT 2004/07/16
capacity or utilization)) and (IP same 11:36
(ring adj network$l))

- 16 | ((class adj2 service)) and (IP same (ring { USPAT 2004/07/16
adj network$l)) 11:38

- 0] ((class adj2 service) with reserv$6) and USPAT 2004/07/16
(IP same (ring adj network$l)) 11:38

- 11 | (gos same (bandwidth or capacity or USPAT 2004/07/16
utilization)) and (IP same (ring adj 11:54
network$l))

- 12 | ((bandwidth with reserv$6)) and (IP same USPAT 2004/07/16
(ring adj network$l)) 11:57

- 939 [ SRP or "spatial reuse protocol" USPAT 2004/07/16

11:57
- 6 | "spatial reuse protocol” USPAT 2004/07/16
11:57

- 2 | (load adj balanc$3) and (IP same (ring USPAT 2004/07/16
adj network)) 14:39

- 267 | (load adj balanc$3) and (IP adj network) USPAT 2004/07/16

14:30

- 40 | ((load adj balanc$3) and (IP adj USPAT 2004/07/16
network)) and ((select$3 or choos$3) with 14:34
(minimum or smalls$3))

Search History 7/22/04 10:42:44 AM Page 1
C:\APPS\EAST\Workspaces\09756946.wsp
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11| ((load adj balanc$3) and (IP adj USPAT 2004/07/16
network)) and ((maximum or large$2) same 14:34
{(select$3 or choos$3) with (minimum or

. smalls$3)))

1| (path adj selection) and (IP same (ring USPAT 2004/07/16
adj network)) 14:39

Search History 7/22/04 10:42:44 AM Page 2

C:\APPS\EAST\Workspaces\08756946.wsp
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Application/Control No. Applicaqt(s){Patent Under
ol 09/756,046 BRUCKMAN, LEON
Notice of References Cited Earner AT
Joshua Kading 2661 Page 1 of 1
) U.S. PATENT DOCUMENTS
* counue%%?ffmﬂﬁ; Code 'MMl?\a(t\‘(aW Name Classification
A | US-5,461,611 10-1995 | Drake et al. - 370/420
B | US-6,639,893 10-2003 Chikeniji et al. 3707217
c | US-6,314,110 11-2001 Chin et al. 370/468
D | US-6,339,488 01-2002 Beshai et al. 398/59
E | US-5,581,703 12-1996 Baugher et al. 709/225
F | US-6,639,896 10-2003 Goode et al. 370/224 -
G | USs-
H | US-
I | US-
J | US-
K | US-
L | US-
M | US-
FOREIGN PATENT DOCUMENTS
* CountryCotarunber ko Code | MMPTYYY Country Name Classification
N
o]
P
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
u
v
w
X
“A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.
U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 3
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FORM PTO-1449 U.S. DEPARTMENT OF COMMERCE PATENT & TRADEMARK OFFICE

LIST OF REFERENCES CITED BY APPLICANT
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'/ . Application No. ‘ Applicant(s)
’ . . 09/756,946 BRUCKMAN, LEON
Office Action Summary Examiner Art Unit
Joshua Kading 2661

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1) Responsive to communication(s) filed on
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)(J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

#HX Claim(s) 1-28 is/are pending in the application.
4a) Of the above claim(s) is/are withdrawn from consideration.
5)[] Claim(s) _____is/are allowed.
6)X Claim(s) 1-11,13-25,27 and 28 is/are rejected.
NIX Claim(s) 12 and 26 is/are objected to.
8)[] Claim(s) ______are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)(X] The drawing(s) filed on 09 January 2001 is/are: a)[X] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[C] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)(JAIl  b)[] Some * ¢)[] None of:
1.0 Certified copies of the priority documents have been received.
2.0 cCertified copies of the priority documents have been received in Application No.
3.0 copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) X Notice of References Cited (PTO-892) 4) [ Interview Summary (PTO-413)
2) [[] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. ___
3) X Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) [] Notice of Informal Patent Application (PTO-152)
Paper No(s)/Mail Date 2. 6) D Other: ______
U.S. Patent and Trademark Office
PTOL-326 (Rev. 1-04) Office Action Summary Part of Paper No./Mail Date 3
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DETAILED ACTION
Claim Objections
Claims 1 and 15 are objected to because of the following informalities:
Claim 1, line 11; and claim 15, line 12 state “in process’. It is believed applicant
5 means for this to be “in progress”. Therefore, it is recommended that “in process” be

changed to --in progress--. Appropriate correction is required.

Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

10  obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set

forth in section 102 of this title, if the differences between the subject matter sought to be patented and

the prior art are such that the subject matter as a whole would have been obvious at the time the

invention was made to a person having ordinary skill in the art to which said subject matter pertains.
15 Patentability shall not be negatived by the manner in which the invention was made.

Claims 1-3, 5-8, 10, 11, 13-17, 19-22, 24, 25, 27, and 28 are rejected under 35
U.S.C. 103(a) as being unpatentable over Drake, Jr. et al. (U.S. Patent 5,461,611) in

20  view of Chikenji et al. (U.S. Patent 6,639,893 B1).

Regarding claim 1, Drake discloses “in a communication network that includes a

plurality of nodes interconnected by links, a method for routing a data flow, comprising:
receiving a request to allocate one or more resources in the network (col. 10,
25  lines 43-46) so as to carry the data flow between first and second ones of the nodes

(figure 1 shows a plurality of nodes 10, 29, and 20 in a network) over one of a plurality
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of paths therebetween, each such path comprising a respective sequence of the links
(figure 1 shows several paths to and from the nodes each containing links);

determining, for the links comprised by each of the paths, respective levels of
use of the requested resources due to communications in pro[g]ess over the network
(col. 11, lines 13-17 where the known bandwidth represents the communications in
progress and the bandwidth subtracted from that represents the requested
resources)...”

However, Drake lacks what Chikenji discloses, “selecting which of the paths is to
carry the data flow responsive to the determined levels of use of the requested
résources on the links comprised in each of the paths (col. 11, lines 35-63 (emphasis on
lines 58-63) where the “path selection means”, when taken in the context of a switch
(node) on thé transmission line, uses “the smallest weight” to select the path, i.e. the
path selection means chooses the path based on the Iargest amount of free
bandwidth).”

it would have been obvious to one with ordinary skill in the art at the time of
invention to include the selecting of paths with the rest of the method for the purpose of
distributing data communications as evenly as possible across paths (Chikenji, col. 11,
lines 58-63 where it is implied that by selecting a path with the smallest capacity used,
other, more utilized pathé, will not be overused). The motivation for evenly distributing
data over the given paths is so that the system does not have some paths over

burdened while others are underutilized.
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Regarding claim 15, Drake discloses “a communication network, comprising:

a plurality of nodes (figure 1, elements 10, 29, and 20 all act as nodes);

a plurality of links, interconnecting the nodes to provide communications
therebetween (figure 1, where there are links drawn between the nodes); and

a dispatcher, coupled to receive a request to allocate one or more resources in
the network (col. 10, lines 43-46 where the allocator 26 is located in the dispatcher) so
as to carry the data flow between first and second ones of the nodes over one of a
plurality of paths therebetween, each such path comprising a respective sequence of
the links (figure 1 shows the nodes and links as previously described), and adapted to
determine, for the links comprised in each of the paths, respective levels of use of the
requested resources due to communications in pro[gless over the network (col. 11, lines
13-17 where the known bandwidth represents the communications in progress and the
bandwidth subtracted from that represents the requested resources)...”

However, Drake lacks what Chikenji discloses “...to select which of the paths is
to carry the data flow responsive to the determined levels of use of the requested
resources on the links comprised in each of the paths (col. 11, lines 35-63 (emphasis on
lines 58-63) where the “path éelection means”’, when taken in the context of a switch
(node) on the transmission line, uses “the smallest weight” to select the path, i.e. the
path selection means chooses the path based on the largest amount of free
bandwidth).”

It would have been obvious to one with ordinary skill in the art at the time of

invention to include the selecting of paths with the rest of the network for the purpose of
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distributing data communications as evenly as possible across paths (Chikenji, col. 11,
lines 58-63 where it is implied that by selecting a path with the smallest capacity used,
other, more utilized paths, will not be overused). The motivation for evenly distributing

data over the given paths is so that the system does not have some paths over

burdened while others are underutilized.

Regarding claims 2 and 16, Drake and Chikeniji disclose the method of claim 1
and the network of claim 15. However, Drake explicitly lacks what Chikenji further
discloses, “the network comprises an Internet Protocol (IP) network (col. 26, lines 27-
29).” It would have been obvious to one with ordinary skill in the art at the time of
invention to include the IP network with the method of claim 1 and the network of claim

15 for the same reasons and motivation as in claims 1 and 15.

Regarding claims 3 and 17, Drake and Chikeniji disclose the method of claim 1
and the network of claim 15. However, Drake lacks what Chikenji further discloses, “the
nodes are interconnected in a ring, and wherein the plurality of paths comprises a first
path traversing the ring in one direction and a second path traversing the ring in the
opposite direction (figure 13, Ring Network C shows two dotted paths that flow in
opposite directions), and wherein selecting which of the paths is to carry the data flow
comprises selecting the first or the second path (figure 13 in combination with col. 11,
lines 35-64 where are only the two paths to select from in figure 13 and thus the path

selection means must choose between these two).” It would have been obvious to one
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with ordinary skill in the art at the time of invention to include the first and second paths
with the method of claim 1 and the network of claim 15 for the same reasons and

motivation as in claims 1 and 15.

Regarding claims 5 and 19, Drake and Chikeniji disclose the method of claim 1
and the network of claim 15. However, Chikenjji lacks what Drake further discloses, “the
one or more resources comprise a link bandwidth (col. 11, lines 13-17 whereby
calculating a bandwidth by subtracting the requested or allocated bandwidth from the
remaining bandwidth says that the link must have its own finite bandwidth).” It would
have been obvious to one with ordinary skill in the art at the time of invention to include
the link bandwidth with the method of claim 1 and the network of claim 15 for the same

reasons and motivation as in claims 1 and 15.

Regarding claims 6 and 20, Drake and Chikenji disclose the method of claim 1
and the network of claim 15. However, Chikeniji lacks what Drake further discloses, “the
one or more resources comprise a processing power associated with each of the links
(figure 1 and col. 11, lines 13-17 both suggest that each link has to have a processing
power associated with it, as is known in the art all nodes (such as those in figure 1)
have processors attached to them and each have a finite amount of processing power
devoted to each communication link coming in and going out of the node, further to
calculate the remaining bandwidth of a link, a processor must do that calculation and

thus each link will have some processing power associated with it at some time).” It
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would have been obvious to one with ordinary skill in the art at the time of invention to
include the processing power associated with each of the links with the method of claim
1 and the network of claim 15 for the same reasons and motivation as in claims 1 and

15.

Regarding claims 7 and 21, Drake and Chikenji disclose the method of claim 1
and the network of claim 15. However, Chikenji lacks what Drake further discloses
“wherein selecting which of the paths is to carry the data flow comprises comparing an
amount of the one or more resources requested to a resource budget assigned to the
first node, and permitting the data flow only if allocating the requested resources will not
cause a total of the resources allocated to the first node to exceed the budget (col. 11,
lines 4-10 where Drake is saying that since the requested QoS bandwidth requirement
is within the bounds of the available bandwidtH, or the resource budget, the data flow
can be permitted because the requested resources will not exceed the available
bandwidth).” It would have been obvious to one with ordinary skill in the art at the time
of invention to include the permitting the data flow if the requested resources were

within the resource budget for the same reasons and motivation as in claims 1 and 15.

Regarding claims 8 and 22, Drake and Chikeniji disclose the method of claim 7
and the network of claim 21. However, Chikenji lacks what Drake further discloses,
“comparing the amount of the one or more resources comprises comparing the amount

of each of the resources requested to the resource budget assigned for each of the
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resources, and wherein permitting the data flow comprises permitting the flow only if all
of the resources requested for at least one of the paths are within the budget (col. 11,
lines 4-10 where each component of the path is compared to see if the available
bandwidth will be adequate for the requested resource, if all paths are adequate the
flow is permitted as seen in figure 5, elements 91, 82).” It would have been obvious to
one with ordinary skill in the art at the time of invention to include the comparing of each
path component to determine if the path is within the budget with the method of claim 7

and the network of claim 21 for the same reasons and motivation as in claims 7 and 21.

Regarding claims 10 and 24, Drake and Chikenji disclose the method of claim 1
and the network of claim 15. However, Chikenji lacks what Drake further discloses,
“selecting which of the paths is to carry the data comprises verifying that a sufficient
amount of the requested resources is available to carry the data flow on every one of
the links comprised in the selected path (col. 11, lines 4-10 where determining if the
requested QoS is within the available resources is the same as verifying that a sufficient
amount of resources are available to carry the data).” It would have been obvious to one
with ordinary skill in the art at the time of invention to include the verifying of the
resources with the method of claim 1 and the network of claim 15 for the same reasons

and motivation as in claims 1 and 15.

Regarding claims 11 and 25, Drake and Chikenji disclose the method of claim 1

and the network of claim 15. However, Drake lacks what Chikenji further discloses,
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“selecting which of the paths is to carry the data flow comprises selecting the one of the
paths having the lowest level of a predetermined measure of use of the requested
resources (col. 11, lines 58-63 whereby selecting the smallest weight in Chikenji
suggests that the lowest level of the resources in use, or the smallest weight, is used to
select the path).” It would have been obvious to one vﬁth ordinary skill in the art at the
time of invention to include the lowest level of resources in use as a criterion for
selection with the method of claim 1 and the network of claim 15 for the same reasons

and motivation as in claim 15.

Regarding claims 13 and 27, Drake and Chikenji disclose the method of claim 1
and the network of claim 15. However, Chikeniji lacks what Drake further discloses,
“receiving the request comprises choosing a dispatcher within the network to manage
allocation of the resources, wherein the dispatcher receives and processes the request
(figure 1, node 20 acts as the dispatcher to allocate the resources of the network).” It
would have been obvious to one with ordinary skill in the art at the time of invention to
include the dispatcher with the method of claim 1 and the network of claim 15 for the

same reasons and motivation as in claims 1 and 15.

Regarding claims 14 and 28, Drake and Chikenji disclose the method of claim 13
and the network of claim 27. However, Chikeniji lacks what Drake further discloses,
“choosing the dispatcher comprises choosing one of the nodes to act as the dispatcher

(figure 1, node 20 again acts as the dispatcher as in claims 13 and 27).” It would have

Ex.1002
CISCO SYSTEMS, INC. / Page 98 of 224



10

15

20

Application/Control Number: 09/756,946 Page 10
Art Unit: 2661

been obvious to one with ordinary skill in the art at the time of invention to include the
dispatcher as a node with the method of claim 13 and the network of claim 27 for the

same reasons and motivation as in claims 13 and 27.

Claims 4 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Drake, Jr. et al. and Chikenji et al. as applied to claims 3 and 17 above, and further in
view of applicant’s admitted prior art (AAPA).

Regarding claims 4 and 18, Drake and Chikenji disclose the method of claim 3
and the network of claim 17. However, both Drake and Chikenji lack what AAPA
discloses, “conveying the data flow over an inner or outer data link ring within the
network provided by a Spatial Reuse Protocol (SRP) (Specification, page 1, lines 17-
page 2, lines 1-2).” It would have been obvious to one with ordinary skill in the art to
convey the data using an SRP for the purpose of allowing node to use different parts of
the same ring simultaneously. The motivation for this being that more than one node

can use the ring at any given time, thus increasing throughput and efficiency.

Claims 9 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Drake, Jr. et al. and Chikeniji et al. as applied to claims 1 and 15 above, and further in
view of Chin et al. (U.S. Patent 6,314,110 B1).

Regarding claims 9 and 23, Drake and Chikenji disclose the method of claim 1
and the network of claim 17. However, both Drake and Chikeniji lack what Chin further

discloses, “increasing an allocation to the first node of the one or more requested
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resources on the selected path by a predetermined quantum (col. 11, lines 26-28).” It
would have been obvious to one with ordinary skill in the art at the time of invention to
include the increasing of the resources by a predetermined quantum with the method of
claim 1 and the network of claim 17 for the purpose of allowing the nodes to regulate
the amount of its own traffic it transmits onto the network (Chin, col. 11, lines 12-16).
The motivation for this is to allow a node to increase (or decrease) its traffic
independently of other nodes, thus the changing node will only use its own processing

time.

Allowable Subject Matter
Claims 12 and 26 are objected to as being dependent upon a rejected base
claim, but would be allowable if rewritten in independent form including all of the

limitations of the base claim and any intervening claims.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Joshua Kading whose telephone number is (703) 305-
0342. The examiner can normally be reached on M-F: 8:30AM-5PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Douglas Olms can be reached on (703) 305-4703. The fax phone number

for the organization where this application or proceeding is assigned is 703-872-9306.
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Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free).

Joshua Kading
Examiner
Art Unit 2661

July 22, 2004

VANDERPUYE
PRIMARY EXAMINER
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tofner No.: 07278 Docket No.: 06727/0001145-US0

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re application of:
Leon Bruckman
Serial No.:  09/756,946
Filed: January 9, 2001

For: FLOW ALLOCATION IN A RING TOPOLOGY

October 7, 2004

INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Sir:

This Information Disclosure Statement is submitted in accordance with 37 C.F.R.
1.97, 1.98, and it is requested that the information set forth in this statement and in the listed
documents be considered during the pendency of the above-identified application, and any other
application relying on the filing date of the above-identified application or cross-referencing it as
a related application.
1. This IDS should be considered, in accordance with 37 C.F.R. 1.97, as it is filed:(Check
one of the boxes A-D)

[JA.  Within three months of the filing date of the above-identified national application
or within three months of the entry into the national stage of the above-identified
international application.

[1B. Dbefore the mailing date of a first office action on the merits, or a first office action
after filing a request for continued examination.

[X] C. after (A) and (B) above, but before the mailing date of a final rejection, a notice of
allowance, or any other action that closes prosecution, and Applicants have made

Docket No. 06727/0001145-US0
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the necessary statement in box "i" below or paid the necessary fee in box "ii"

below.

(check one of the boxes "i" and "ii" below:)

[X]i. Counsel states that, upon information and belief, each item of information
listed herein was either (a) cited in a communication from a foreign patent
office in a counterpart foreign application not more than three months
prior to the filing of this IDS; or (b) was not cited in a communication
from a foreign patent office in a counterpart foreign application and, to the
knowledge of undersigned after making reasonable inquiry, was not
known to any individual designated in 1.56(c) more than three months
prior to the filing of this IDS.

[1ii. A check for the fee set forth in 1. 17(p), presently believed to be $180, is
enclosed.

[]D. after (A), (B) and (C) above, but before payment of the issue fee: Counsel states
that, upon information and belief, each item of information listed herein was
either (i) cited in a communication from a foreign patent office in a counterpart
foreign application not more than three months prior to the filing of the IDS; or
(ii) was not cited in a communication from a foreign patent office in a counterpart
foreign application and, to the knowledge of the undersigned after making
reasonable inquiry, was not known to any individual designated in 1.56(c) more
than three months prior to the filing of this IDS.

[1i. A check for the fee set forth in 1.17 (p), presently believed to be $180, is
enclosed.

2. In accordance with 37 C.F.R. 1.98, this IDS includes a list (e.g., form PTO/SB/08) of
all patents, publications, or other information submitted for consideration by the office, either
incorporated into this IDS or as an attachment hereto. A copy of each document listed is attached,
except as explained below.

(check boxes A, B and/or C and fill in blanks, if appropriate.).

[JA. Pursuant to the Notice issued by the United States Patent and Trademark
Office dated July 11, 2003 waiving the requirements of 37 C.FR. §
1.98(a)(2)(i), a copy/copies of the United States Patent on PTO/SB0S8
is/are not being submitted.

[1B. Document(s) is (are) deemed substantially cumulative to
document(s) , and, in accordance with 1.98(c), only a copy of
each of the latter documents is enclosed.

[1C. Certain documents were previously cited by or submitted to the Office in
the following prior applications, which are relied upon under 35 U.S.C.
120:

[SERIAL NO. & FILING DATE].

Docket No. 06727/0001145-US0
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Applicant identifies these documents by attaching hereto copies of the forms PTO-892 and
PTO/SB08 from the files of the prior appiication(s) or a fresn FTO/SB/US lisiing ihesc
documents, and request that they be considered and made of record in accordance with 1.98(d).

Per 37 CFR 1.98(d), copies of these documents need not be filed in this application.

[]1 3. Document(s) are not in the English language. In accordance with

1.98(c), Applicant states:

[ An English translation of each document (or of the pertinent portions
thereof), or a copy of each corresponding English-language patent or
application is enclosed.

0 A concise explanation of the relevance of document(s) is found
in the attached search report (see MPEP § 609 A(3)x).

(] A concise explanation of the relevance of document(s) is set
forth as follows: [Insert concise explanation of relevance]

[ A concise explanation of the relevance of document(s) can be
found on page(s) of the specification.

(] A concise explanation of document(s) can be found on the

attached sheet.

[1 4. No explanation of relevance is necessary for documents in the English language (see
MPEP § 609 A(3)).

[X] 5. Other information being provided for the examiner's consideration follows:
An Office Action dated September 15, 2004 which issued during the prosecution of
Applicant’s U.S. Patent Application Serial No. 09/794,898.

6. In accordance with 37 C.F.R. 1.97(g) and (h), the filing of this IDS should not be
construed as a representation that a search has been made or that information cited is, or is
considered to be, material to patentability as defined in §1.56 (b), or that any cited document
listed or attached is (or constitutes) prior art. Unless other-wise indicated, the date of publication
indicated for an item is taken from the face of' the item and Applicant reserves the right to prove

that the date of publication is in fact different.
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CROSS REFERENCE UNDER 37 C.F.R. §1.78 TO RELATED APPLICATIONS

Pursuant to 37 C.F.R. § 1.78, Applicant notes that the above-identified patent appiicaiion

may be related to the following U.S. Patent Applications:
(1) U.S. Patent Application Serial No , filed

Early and favorable consideration is earnestly solicited.

Respectfully submitted,

October 7, 2004 S\ /)%/\Z\A

S. Petér/Ludwig !
Registration No. 25,351
Attorney for Applicant

DARBY & DARBY P.C.
805 Third Avenue

New York, N.Y. 10022
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Filed :January 9, 2001 : Examiner: Joshua A. Kading

For : FLOW ALLOCATION IN A RING TOPOLOGY

October 25, 2004

AMENDMENT

Honorable Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INTRODUCTORY COMMENTS

Sir:

In response to an Official Action dated July 29, 2004, kindly amend this
application as follows.
Amendments to the claims begin on page 2.

— Remarks accompanying the amendments begin on page 8.
*10/28/2004 RFEKADUL 00000122 03756946

01 FC:1202 36.00 0P
02 FC:1201 88.00 Op
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AMENDMENTS TO THE CLAIMS

1. (Currently amended) In a communication network that includes a plurality of

nodes interconnected by links, the nodes including at least first and second nodes, a

method for routing a data flow, comprising:

allocating a respective number of quanta of one or_more resources in the

network to each of the nodes;

receiving a request at the first node to alleeate use a portion of the ene-ormeore
resources in-the-network so as to carry the data flow between the first and second enes
of the nodes over one of a plurality of paths therebetween, each such path comprising,
arespective sequence of the links;

if the resources already allocated to the first node on one of the paths are

sufficient, directing the data flow from the first node to the second node over the one

of the paths;

if the resources already allocated to the first node are insufficient, requesting

an increase in an allocation to the first node of the requested resources;

determining, for the links comprised by each of the paths, respective levels of
use of the requested resources due to communications in preeess progress over the
network; and

selecting which of the paths is to carry the data flow responsive to the
determined levels of use of the requested resources on the links comprised in each of
the paths; and

increasing the allocation of the resources to the first node on the selected path

by a predetermined quantum.

2. (Original) A method according to claim 1, wherein the network comprises an

Internet Protocol (IP) network.

3. (Original) A method according to claim 1, wherein the nodes are
interconnected in a ring, and wherein the plurality of paths comprises a first path
traversing the ring in one direction and a second path traversing the ring in the
opposite direction, and wherein selecting which of the paths is to carry the data flow

comprises selecting the first or the second path.
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4. (Original) A method according to claim 3, wherein selecting the first or the
second path comprises conveying the data flow over an inner or outer data link ring

within the network provided by a Spatial Reuse Protocol (SRP).

5. (Original) A method according to claim 1, wherein the one or more resources

comprise a link bandwidth.

6. (Original) A method according to claim 1, wherein the one or more resources

comprise a processing power associated with each of the links.

7. (Original) A method according to claim 1, wherein selecting which of the
paths is to carry the data flow comprises comparing an amount of the one or more
resources requested to a resource budget assigned to the first node, and permitting the
data flow only if allocating the requested resources will not cause a total of the

resources allocated to the first node to exceed the budget.

8. (Original) A method according to claim 7, wherein comparing the amount of
the one or more resources comprises comparing the amount of each of the resources
requested to the resource budget assigned for each of the resources, and wherein
permitting the data flow comprises permitting the flow only if all of the resources

requested for at least one of the paths are within the budget.

9. (Currently amended) A method according to elaim—+ claim 12, wherein
selecting which of the paths is to carry the data flow comprises increasing an
allocation to the first node of the one or more requested resources on the selected path

by a predetermined quantum.

10. (Original) A method according to claim 1, wherein selecting which of the
paths is to carry the data comprises verifying that a sufficient amount of the requested
resources is available to carry the data flow on every one of the links comprised in the

selected path.

11. (Original) A method according to claim 1, wherein selecting which of the
paths is to carry the data flow comprises selecting the one of the paths having the

lowest level of a predetermined measure of use of the requested resources.

12. (Currently amended) In a communication network that includes a plurality of
nodes _interconnected by links, a method aecerding—te—elaim—1; for routing a data
flow, comprising:
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receiving a request to allocate one or more resources in the network so as to

carry the data flow between first and second ones of the nodes over one of a plurality

of paths therebetween, each such path comprising a respective sequence of the links;

determining, for the links comprised by each of the paths, respective levels of

use of the requested resources due to communications in progress over the network:

and

selecting which of the paths is to carry the data flow responsive to the

determined levels of use of the requested resources on the links comprised in each of
the paths,

wherein selecting which of the paths is to carry the data flow comprises

selecting the one of the paths having the lowest level of a predetermined measure of

use of the requested resources, and

wherein selecting the one of the paths comprises finding, for each of at least
two of the paths, a maximum level of use of at least one of the requested resources,
taken over all of the links comprised in the paths, and selecting the one of the paths

having the lowest maximum level of use.

13. (Original) A method according to claim 1, wherein receiving the request
comprises choosing a dispatcher within the network to manage allocation of the

resources, wherein the dispatcher receives and processes the request.

14. (Original) A method according to claim 13, wherein choosing the dispatcher

comprises choosing one of the nodes to act as the dispatcher.

15. (Currently amended) A communication network, comprising;:

a plurality of nodes;

a plurality of links, interconnecting the nodes to provide communications
therebetween; and

a dispatcher, coupled to receive a request to allocate one or more resources in
the network so as to carry the data flow between first and second ones of the nodes
over one of a plurality of paths therebetween, each such path comprising a respective
sequence of the links, and adapted to determine, for the links comprised in each of the
paths, respective levels of use of the requested resources due to communications in

proeess progress over the network and to select which of the paths is to carry the data
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flow responsive to the determined levels of use of the requested resources on the links
comprised in each of the paths,

wherein the dispatcher is adapted to select for carrying the data flow the one of

the paths that has the lowest level of a predetermined measure of use of the requested

resources, and

wherein the measure of use comprises, for each of at least two of the paths, a

maximum level of use of at least one of the requested resources, taken over all of the

links comprised in the paths.

16. (Original) A network according to claim 15, wherein the nodes are adapted to

communicate using an Internet Protocol (IP).

17. (Original) A network according to claim 15, wherein the nodes are
interconnected in a ring, and wherein the plurality of paths comprises a first path
traversing the ring in one direction and a second path traversing the ring in the
opposite direction, and wherein the dispatcher is configured to select the first or the

second path to carry the data flow.

18. (Original) A network according to claim 17, wherein the first and the second
paths respectively comprise inner and outer data link ring within the network provided

by a Spatial Reuse Protocol (SRP).

19. (Original) A network according to claim 15, wherein the one or more

resources comprise a link bandwidth.

20. (Original) A network according to claim 15, wherein the one or more

resources comprise a processing power associated with each of the links.

21. (Original) A network according to claim 15, wherein the dispatcher is adapted
to compare an amount of the one or more resources requested to a resource budget
assigned to the first node, and to permit the data flow only if allocating the requested
resources will not cause a total of the resources allocated to the first node to exceed

the budget.

22. (Original) A network according to claim 21, wherein the dispatcher is adapted
to compare the amount of each of the resources requested to the resource budget
assigned for each of the resources, and to permit the data flow only if all of the

resources requested for at least one of the paths are within the budget.

5
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23. (Original) A network according to claim 15, wherein the dispatcher is
configured to change an allocation to the first node of the one or more requested

resources on the selected path by a predetermined quantum.

24. (Original) A network according to claim 15, wherein the dispatcher is adapt to
select one of the paths to carry the data flow only after verifying that a sufficient
amount of the requested resources is available to carry the data flow on every one of

the links comprised in the selected path.

25. (Currently amended) A network according to elaim—15 claim 31, wherein the
dispatcher is adapted to select for carrying the data flow the one of the paths that has

the lowest level of a predetermined measure of use of the requested resources.

26. (Original) A network according to claim 25, wherein the measure of use
comprises, for each of at least two of the paths, a maximum level of use of at least one

of the requested resources, taken over all of the links comprised in the paths.

27. (Original) A network according to claim 15, wherein the dispatcher is

associated with one of the nodes.

28. (Original) A network according to claim 27, wherein the dispatcher is

operative as a software process running on the associated node.

29. (New) A method according to claim 13, wherein requesting the increase in the

allocation comprises requesting and receiving the allocation from the dispatcher.

30. (New) A method according to claim 1, and comprising, upon release of the
requested resources: |
comparing an amount of the resources that have been released to a
predetermined threshold; and
if the amount is greater than the predetermined threshold, deallocating the

predetermined quantum from the first node.

31. (New) A communication network, comprising:

a plurality of nodes, comprising at least first and second nodes;

a plurality of links, interconnecting the nodes to provide communications
therebetween; and

a dispatcher, which is adapted to allocate a respective number of quanta of one

or more resources in the network to each of the nodes,

6
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wherein the first node is adapted, upon receiving‘a request to use a portion of
the resources so as to carry the data flow between the first and second nodes over one
of a plurality of paths therebetween, each such path comprising a respective sequence
of the links, to direct the data flow from the first node to the second node over one of
the paths if the resources already allocated to the first node on the one of the paths are
sufficient, and to request an increase in an allocation of the requested resources to the
first node if the resources already allocated to the first node are insufficient, and

wherein the dispatcher is adapted to determine, for the links comprised in
each of the paths, respective levels of use of the requested resources due to
communications in progress over the network and to select which of the paths is to
carry the data flow responsive to the determined levels of use of the requested
resources on the links comprised in each of the paths, and to increase the allocation of

the resources to the first node on the selected path by a predetermined quantum.

32. (New) A network according to claim 30, wherein the first node is adapted,
upon release of the requested resources, to compare an amount of the resources that
have been released to a predetermined threshold, and if the amount is greater than the

predetermined threshold, to deallocate the predetermined quantum from the first node.
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REMARKS

This application contains claims 1-32. Claims 1, 9, 12, 15 and 25 have been
amended, and claims 29-32 are hereby added. No new matter has been introduced.
Reconsideration is respectfully requested.

Claims 1 and 15 were objected to for use of the term “in process.” These
claims have been amended to replace this term with “in progress,” as suggested by the
Examiner.

Claims 12 and 26 were objected to for depending from a rejected base claim,
but were deemed to recite patentable subject matter. Applicant has therefore amended
claim 12 to stand as an independent claim, incorporating the limitations of claims 1 and
11 from which it formerly depended. Applicant has amended independent claim 15 to
incorporate the limitations of claims 25 and 26. Claim 9 has been amended to depend
from claim 12, while claim 25 has been amended so that claims 25 and 26 now depend
from new claim 31. Accordingly, amended claims 12 and 15 are believed to be in
condition for allowance, as are claims 9, 16-24, 27 and 28, which depend from these
amended independent claims.

Claims 1-3, 5-8, 10, 11, 13-17, 19-22, 24, 25, 27 and 28 were rejected under
35 U.S.C. 103(a) over Drake, Jr., et al. (U.S. Patent 5,461,611) in view of Chikenji et al.
(U.S. Patent 6,639,893). Claims 4 and 18 were rejected over Drake and Chikenji in view
of admitted prior art, while claims 9 and 23 were rejected over Drake and Chikenji in
view of Chin et al. (U.S. Patent 6,314,110). Applicant has amended claims 1 and 15 in
order to overcome this rejection. As noted above, amended claim 15 now includes the
limitations of claims 25 and 26. Amended claim 1 incorporates the limitations of claim 9
along with additional clarifying language. This additional language is derived from
paragraphs 0051 and 0052 in the specification of the present patent application as
published (US 2002/0118700 A1), and is reflected in Figs. 3 and 4.

Drake describes a management system for local area networks. The
management system receives requests from other stations on the network to reserve
facilities for a data stream of a particular quality of service. If the requested facilities are
available, an allocator in the management system reserves the facilities for the requesting

station. Otherwise, the request is denied (abstract).
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Chikenji describes a communication network 'in which two ring networks are
connected by a pair of between-ring transmission lines. These lines are used in avoiding
communication interruptions between ring networks due to faults (abstract).

Chin describes a system and method for distributed bandwidth allocation in a
bi-directional ring network with spatial and local reuse. Chin’s bandwidth allocation
scheme allows the bandwidth of the ring to be statistically multiplexed among the nodes
on the ring. No a priori bandwidth allocation is necessary, since each node senses the
amount of traffic that it is forwarding and reports to the other nodes accordingly. Each

node adjusts its own bandwidth based on the reports from other nodes (col. 3, lines 2-10).

Claim 1, as amended, specifies that resources are allocated to nodes in the
network in predetermined quanta. As long as a given node (such as the first node recited
in claim 1) has a sufficient amount of resources that have already been allocated to it, the
node can use the resources to carry additional data flows over whatever path is
appropriate. When the resources are insufficient, however, the node must request and
receive an increased allocation. As noted in paragraph 0041 of the published
specification, allocation of resources in quanta of this sort is useful in limiting the
frequency with which allocation and deallocation operations must be performed. By
contrast, in Drake’s system, the nodes must request a reservation of facilities for each
new data stream.

Original claim 9 in the present patent application recites increasing the
allocation of a resource by a predetermined quantum. In rejecting this claim in the
present official action, over Drake and Chikenji in view of Chin, the Examiner stated that
although Drake and Chikenji do not disclose “increasing an allocation... by a
predetermined quantum,” this feature is disclosed by Chin (col. 11, lines 12-28). The
cited passage in Chin describes methods for updating available and allocated bandwidth,
in the context of a method by which nodes dynamically increase and decrease their fair
share of bandwidth by statistical multiplexing. Chin notes that the advantage of his
method is that it allows each node to send and receive bandwidth reports to the other
nodes, and to adjust its own bandwidth accordingly without resort to a “ring master” (col.
3, lines 3-14).

This approach is diametrically opposed to that recited in amended claim 1,

wherein resources are specifically requested by the nodes and allocated to them in quanta,

9
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in order to reduce the communication and computing burden that are involved in
frequently changing allocations. The approach of amen&ed claim 1 is neither taught nor
suggested by tl;e cited art. Therefore, claim 1 is believed to be patentable. In view of the
patentability of claim 1, claims 2-8, 10, 11, 13 and 14, which depend from claim 1, are
believed to be patentable, as well.

Applicant has added new claims 29-32 in order to recite further aspects of the
present invention that are related to resource allocation and deallocation. Claim 29,
which depends from claim 13, recites explicitly that the allocation process is carried out
by a dispatcher, in contrast to Chin’s decentralized approach. Claim 30, which depends
from claim 1, adds the recitation of a method for deallocating resources, which is
likewise carried out in quanta. Deallocation is invoked when the amount of resources
released exceeds a hysteresis threshold (as shown in Fig. 5 and described in paragraphs
0054-0056 of the present patent application). Claims 29 and 30 are thus believed to be
patentable.

A Claim 31 is an independent claim, which recites a communication network that
operates on principles similar to those of the method of claim 1, as amended. Claim 32
depends from claim 31, and relates to deallocation of resources, in similar fashion to
claim 30. Thus, for the reasons stated above, claim 31 is believed to be patentable, as are
claims 25, 26 and 32, which depend from claim 31.

Applicant believes the amendments and remarks presented above to be fully
responsive to all of the objections and grounds of rejection raised by the Examiner. In
view of these amendments and remarks, all of the claims now pending in this application

are believed to be in condition for allowance. Prompt notice to this effect is requested.
Respectfully submitted,

S. Petér Ludwiéﬁ/’
Registration No. 25,351
Attorney for Applicant

Darby & Darby P.C.
805 Third Avenue
New York, NY 10022
(212) 527-7700

10
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(¢éﬁstomer No.: 07278 Docket No.: 06727/000145-US0
R

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of:

Leon Bruckman
Serial No.:  09/756,946
Filed: January 9, 2001

For: FLOW ALLOCATION IN A RING TOPOLOGY

March 16, 2005

INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Sir:

This Information Disclosure Statement is submitted in accordance with 37
C.F.R. 1.97,1.98, and it is requested that the information set forth in this statement and in
the listed documents be considered during the pendency of the above-identified
application, and any other application relying on the filing date of the above-identified
application or cross-referencing it as a related application.
1. This IDS should be considered, in accordance with 37 C.F.R. 1.97, as it
is filed: (Check one of the boxes A-D)

[JA. Within three months of the filing date of the above-identified national
application or within three months of the entry into the national stage of
the above-identified international application.

[1B. Dbefore the mailing date of a first office action on the merits, or a first
office action after filing a request for continued examination.

[x] C. after (A) and (B) above, but before final rejection or allowance, and
Applicants have made the necessary statement in box "i" below or paid the
necessary fee in box "ii" below.

(check one of the boxes "i" and "ii" below:)
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[x]i. Counsel states that, upon information and belief, each item of
information listed herein was either (a) cited in a communication
from a foreign patent office in a counterpart foreign application not
more than three months prior to the filing of this IDS; or (b) was
not cited in a communication from a foreign patent office in a
counterpart foreign application and, to the knowledge of
undersigned after making reasonable inquiry, was not known to
any individual designated in 1.56(c) more than three months prior
to the filing of this IDS.

[Jii. A check for the fee set forth in 1. 17(p), presently believed to be
$240, is enclosed.

[1D. after (A), (B) and (C) above, but before payment of the issue fee:
Applicant petitions under 37 C.F.R. 1.97(d) for the consideration of this
IDS. Under 37 CFR 1.17(i) a check in the amount of $130.00 is enclosed.
Counsel certifies that, upon information and belief, each item of
information listed herein was either (i) cited in a communication from a
foreign patent office in a counterpart foreign application not more than
three months prior to the filing of the IDS; or (ii) was not cited in a
communication from a foreign patent office in a counterpart foreign
application and, to the knowledge of the undersigned after making
reasonable inquiry, was not known to any individual designated in 1.56(c)
more than three months prior to the filing of this IDS.

2. In accordance with 37 C.F.R. 1.98, this IDS includes a list (c.g., form
PTO/SB/08) of all patents, publications, or other information submitted for consideration
by the office, either incorporated into this IDS or as an attachment hereto. A copy of each
document listed is attached, except as explained below.

(check boxes A, B and/or C and fill in blanks, if appropriate.)

[x] A. Pursuant to the Notice issued by the United States Patent and
Trademark Office dated July 11, 2003 waiving the requirements of
37 C.F.R. § 1.98(a)(2)(i), a copy/copies of the United States Patent
on PTO/SBOS is/are not being submitted.

[1B. Document(s) is (are) deemed substantially
cumulative to document(s) , and, in accordance with
1.98(c), only a copy of each of the latter documents is enclosed.

[1C. Certain documents were previously cited by or submitted to the
Office in the following prior applications, which are relied upon
under 35 U.S.C. 120:

[SERIAL NO. & FILING DATE].

Docket No.: 06727/0001145-US0
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Applicant identifies these documents by attaching hereto copies of the forms PTO-892,
PTO-1449 and/or PTO/SB/08 from the files of the prior application(s) or a fresh
PTO/SB/08 listing these documents, and request that they be considered and made of
record in accordance with 1.98(d). Per 37 CFR 1.98(d), copies of these documents need
not be filed in this application.

[1 3. Cite Nos. are not in the English language. In accordance

with 1.98(c), Applicant states:

{1 An English translation of each document (or of the pertinent
portions thereof), or a copy of each corresponding English-
language patent or application , or English-language abstract (or
claim) is enclosed.

[ The requirement for a concise explanation of the relevance of any
foreign language document is satisfied by the attached search
report; citation of the documents cited in the search report shall not
be construed as an admission that they are or are considered to be,
material to patentability of the subject matter claimed herein (See

MPEP §609).
[ A concise explanation of the relevance of document(s)
is set forth as follows: [Insert concise explanation of
relevance]
[1 A concise explanation of the relevance of document(s) can
be found on page(s) of the specification.
(] A concise explanation of document(s) can be found on the

attached sheet.

[] 4. No explanation of relevance is necessary for documents in the English
language (see reply to Comments 67 in the preamble to the final rules; 1135 OG 13 at 20).

[x] 5. Other information being provided for the examiner's consideration follows:

An Office Action dated December 30, 2004, which issued during the prosecution
of Applicant’s U.S. Patent Application No. 09/867,414.

6. In accordance with 37 C.F.R. 1.97(g) and (h), the filing of this IDS should not
be construed as a representation that a search has been made or that information cited is,
or is considered to be, material to patentability as defined in §1.56 (b), or that any cited
document listed or attached is (or constitutes) prior art. Unless other-wise indicated, the
date of publication indicated for an item is taken from the face of the item and Applicant

reserves the right to prove that the date of publication is in fact different.

CROSS REFERENCE UNDER 37 C.F.R. (1.78 TO RELATED APPLICATIONS

Docket No.: 06727/0001145-USO
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Pursuant to 37 C.F.R. ( 1.78, Applicant notes that the above-identified patent
application may be related to the following U.S. Patent Applications:
(1) U.S. Patent Application Serial No , filed

Early and favorable consideration is earnestly solicited.

Respectfully submitted,

S in)

S. Petér Judwig
Registration No.
Attorney for Appllcant(s)

DARBY & DARBY P.C.
P.0. Box 5257

New York, N.Y. 10150-5257
(212) 527-7700

Docket No.: 06727/0001145-USO
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K™ Approved for use through 07/31/2006. OMB 0651-0031
'ﬁy 0 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
{\5&7 & TRl ~)@’}v/ Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.
. Complete if Known
Substitute for form 1449A/B/PTO
Application Number 09/756,946-Conf. #6186
INFORMATION DISCLOSURE  [Fiing Date January 9, 2001
STATEMENT BY APPLICANT  [FirstNamed inventor _ |Leon Bruckman
Art Unit 2661
(Use as many sheets as necessary) Examiner Name J A Ka ding
Sheet 1 of 1 Attorney Docket Number |06727/0001145-USQ
U.S. PATENT DOCUMENTS
Document Number 't Pages, Columns, Lines, Where
Exami Ci Publication Date Name of Patentee or
Initiallﬂl“s’Per Ng?' Number-Kind Code? ( if known) MM-DD-YYYY Applicant of Cited Document Relevan:q:isr::%?pc;;}?elevam
AA™ [US-6,442,134 08-27-2002 [Mitchell
AB™* |US-6,680,912 01-20-2004 [Kalman et al.
AC*™ [US-6,711,125 03-23-2004 |Walrand et al.
AD** [US-6,795,394 09-21-2004 |Swinkels et al.
AE*™ |US-6,820,210 11-16-2004 |Daruwalla et al.
AF* |US-6,256,292 07-03-2001 |Ellis et al.
AG*™ |US-6,731,597 05-04-2004 |Batchellor et al.
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FOREIGN PATENT DOCUMENTS
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Initials* No." | Country Code* -Number*-Kind Code® (if known) | MM-DD-YYYY Applicant of Cited Document or Relevant Figures Appear

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. **Pursuant to the Notice issued by the United States Patent and Trademark Office
dated July 11, 2003 waiving the requirements of 37 C.F.R. § 1.98(a)(2)(i), a copy of the United States Patent on PTO/SBO08 is not submitted. ' Applicant's unique
citation designation number (optional). ? See Kinds Codes of USPTO Patent Documents at www.uspto.qov or MPEP 901.04. ° Enter Office that issued the
document, by the two-letter code (WIPO Standard ST.3). *For Japanese patent documents, the indication of the year of the reign of the Emperor must precede
the serial number of the patent document. ®Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible.
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NON PATENT

LITERATURE DOCUMENTS

Examiner
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Cite
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Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book,
magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city

and/or country where published.

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant.

'Applicant’s unique citation designation number (optional). *Applicant is to place a check mark here if English language Translation is attached.

Examiner
Signature

Date
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| Aplication No. (if known): 09/756,946 Attorney Docket No.: 06727/0001145-US0
)%

Certificate of Express Mailing Under 37 CFR 1.10

| hereby certify that this correspondence is being deposited with the United States Postal Service as
Express Mail, Airbifl No. in an envelope addressed to:

&v330173158-0us

MS Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

on March 16, 2005
Date

Typed or printed name of person signing Certificate

Registration Number, if applicable Telephone Number

Note:  Each paper must have its own certificate of mailing, or this certificate must identify
each submitted paper.

Information Disclosure Statement (4 pages)
Form PTO SB/08 (1 page)
A copy of Office Action (9 pages)
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Notice of References Cited

Application/Control No.

Applicant(syPatent Under
Reexamination

09/756,946 BRUCKMAN, LEON
Examiner Art Unit
Joshua Kading 2661 Page 1 of 1

U.S. PATENT DOCUMENTS

Document Number Date o
Country Code-Number-Kind Code | MM-YYYY Name Classification
A | US-6,262,976 07-2001 McNamara, Tod W. 370/254
B | US-5,706,516 01-1998 Chang et al. 719/314
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FOREIGN PATENT DOCUMENTS
Document Number Date o
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NON-PATENT DOCUMENTS
Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
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\
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U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001)

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

Notice of References Cited

Part of Paper No. 032005
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. l CONFIRMATION NO. ]
09/756,946 01/09/2001 Leon Bruckman 6727/01145 6186
7590 03/2112005 [ 7 EXAMINER }
DARBY & DARBY P.C. KADING, JOSHUA A
805 Third Avenue
New York, NY 10022 I ART UNIT I PAPER NUMBER ]

2661

DATE MAILED: 03/21/2005

Please find below and/or attached an Office communication concerning this application or proceeding.

PTO-90C (Rev. 10/03)
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Application No. ~ Applicant(s)

09/756,946 BRUCKMAN, LEON
Office Action Summary Examiner Art Unit

Joshua Kading 2661

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.

- Ifthe period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s) filed on 26 October 2004.
2a)[J This action is FINAL. 2b)XX This action is non-final.
3)J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)] Claim(s) is/are pending in the application.
4a) Of the above claim(s) is/are withdrawn from consideration.
5] Claim(s) is/are allowed.

6)X] Claim(s) 1-32 is/are rejected.
)X Claim(s) 32 is/are objected to.
8)[] Claim(s) are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)] The drawing(s) filed on isfare: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
1)[J The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)lJ Al b)J Some * c)[] None of:
1.[J Certified copies of the priority documents have been received.
2. Certified copies of the priority documents have been received in Application No.
3. Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) Notice of References Cited (PTO-892) 4) [:] Interview Summary (PTO-413)
2) [ Notice of Draftsperson’s Patent Drawing Review (PT0O-948) Paper No(s)/Mail Date. ___
3) X Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) L Notice of Informal Patent Application (PTO-152)
Paper No(s)/Mail Date 10-08-04. 6) D Other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 1-04) Office Action Summary Part of Paper No./Mail Date 032005
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Application/Control Number: 09/756,946 Page 2
Art Unit: 2661

DETAILED ACTION
Claim Objections

Claim 32 is objected to because of the following informalities:

Claim 32 is indicated as depending from claim 30. However, claim 30 is a
method claim and claim 32 is directed towards a network claim. Further, applicant
indicates that claim 32 is to depend from claim 31 in REMARKS, page 10, second to
last paragraph. Therefore, claim 32 should be changed to depend from claim 31.

Appropriate correction is required.

Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

Claims 1-3, 5-8, 1, 11, 13, 14, 25, 29, and 31 are rejected under 35 U.S.C.
103(a) as being unpatentable over U.S. Patent 5,461,611, Drake, Jr. et-al. (Drake) in

view of U.S. Patent 6,639,893 B1, Chikenji et al. (Chikeniji).

Regarding claims 1 and 31, Drake discloses, “a communication network,
comprising: a plurality of nodes, comprising at least first and second nodes (figure 1,

elements 10 and 29 correspond to first and second nodes); a plurality of links,
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Application/Control Number: 09/756,946 Page 3
Art Unit: 2661

interconnecting the nodes to provide communications therebetween (figure 1 where
there are links connecting the nodes); and a dispatcher, which is adapted to allocate a
respective number of quanta of one or more resources in the network to each of the
nodes (figure 1, element 20 allocates resources based on different quanta desired by
each node as read in col. 4, lines 49-54), wherein the first node is adapted, upon
receiving a request to use a portion of the resources so as to carry the data flow
between the first and second nodes over one of a plurality of paths therebetween, each
such path comprising a respective sequence of the links (col. 10, lines 43-46), to direct
the data flow from the first node to the second node over one of the paths if the
resources already allocated to the first node on the one of the paths are sufficient (col.
10, lines 46-51 where if there enough resources the path is established and resources
granted), and to request an increase in an allocation of the requested resources to the
first node if the resources already allocated to the first node are insufficient (col. 12,
lines 35-67 and figure 7), and wherein the dispatcher is adapted to determine, for the
links comprised in each of the paths, respective levels of use of the requested
resources due to communications in progress over the network (col. 11, iines 13-17 -
where the known bandwidth represents the communications in progress and the
bandwidth subtracted from that represents the requested resources), and to increase
the allocation of the resources to the first node on the selected path by a predetermined
gquantum (col. 12, lines 60-67)."

However, Drake lacks what Chikenji discloses, “to select which of the

paths is to carry the data flow responsive to the determined levels of use of the
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requested resources on the links comprised in each of the paths (col. 11, lines 35-63
(emphasis on lines 58-63) where the “path selection means”, when taken in the context
of a switch (node) on the transmission line, uses “the smallest weight” to select the path,
i.e. the path selection means chooses the path based on the largest amount of free
bandwidth).”

It would have been obvious to one with ordinary skill in the art at the time of
invention to include the selecting of paths with tﬁe rest of the method for the purpose of
distributing data communications as evenly as possible across paths (Chikeniji, col. 11,
lines 58-63 where it is implied that by selecting a path with the smallest capacity used,
other, more utilized paths, will not be overused). The motivation for evenly distributing
data over the given paths is so that the system does not have some paths over

burdened while others are underutilized.

Regarding claim 2, Drake and Chikeniji disclose the method of claim 1. However,
Drake explicitly lacks what Chikenji further discloses, “the network comprises an
Internet Protocol (IP) network (col. 26, lines 27-29).” It would have been obvious to one
with ordinary skill in the art at the time of invention to include the IP network with the

method of claim 1 for the same reasons and motivation as in claim 1.

Regarding claim 3, Drake and Chikenji disclose the method of claim 1. However,
Drake lacks what Chikenji further discloses, “the nodes are interconnected in a ring, and

wherein the plurality of paths comprises a first path traversing the ring in one direction
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and a second path traversing the ring in the opposite direction (figure 13, Ring Network
C shows two dotted paths that flow in opposite directions), and wherein selecting which
of the paths is to carry the data flow comprises selecting the first or the second path
(figure 13 in combination with col. 11, lines 35-64 where are only the two paths to select
from in figure 13 and thus the path selection means must choose between these two).”
It would have been obvious to one with ordinary skill in the art at the time of invention to
include the first and second paths with the method of claim 1 for the same reasons and

motivation as in claim 1.

Regarding claim 5, Drake and Chikenji disclose the method of claim 1. However,
Chikenji lacks what Drake further discloses, “the one or more resources comprise a link
bandwidth (col. 11, lines 13-17 whereby calculating a bandwidth by subtracting the
requested or allocated bandwidth from the remaining bandwidth says that the link must
have its own finite bandwidth).” It wo'uld have been obvious to one with ordinary skill in
the art at the time of invention to include the link bandwidth with the method of claim 1

for the same reasons and motivation as in claim 1.

Regarding claim 6, Drake and Chikeniji disclose the method of claim 1. However,
Chikenji lacks what Drake further discloses, “the one or more resources comprise a
processing power associated with each of the links (figure 1 and col. 11, lines 13-17
both suggest that each link has to have a processing power associated with it, as is

known in the art all nodes (such as those in figure 1) have processors attached to them
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and each have a finite amount of processing power devoted to each communication link
coming in and going out of the node, further to calculate the remaining bandwidth of a
link, a processor must do that calculation and thus each link will have some processing
power associated with it at some time).” It would have been obvious to one with ordinary
skill in the art at the time of invention to include the processing power associated with’
each of the links with the method of claim 1 for the same reasons and motivation as in

claim 1.

Regarding claim 7, Drake and Chikenji disclose the method of claim 1. However,
Chikenji lacks what Drake further discloses “wherein selecting which of the paths is to
carry the data flow comprises comparing an amount of the one or more resources
requested to a resource budget assigned to the first node, and permitting the data flow
only if allocating the requested resources will not cause a total of the resources
allocated to the first node to exceed the budget (col. 11, lines 4-10 where Drake is
saying that since the requested QoS bandwidth requirement is within the bounds of the
available bandwidth, or the resource budgef, the data flow can be permitted because
the requested resources will not exceed the available bandwidth).” It would have been
obvious to one with ordinary skill in the art at the time of invention to include the
permitting the data flow if the requested resources were within the resource budget for

the same reasons and motivation as in claim 1.
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Regarding claim 8, Drake and Clhikenji disclose the method of claim 7. However,
Chikenji lacks what Drake further discloses, “comparing the amount of the one or more
resources comprises comparing the amount of each of the resources requested to the
resource budget assigned for each of the resources, and wherein permitting the data
flow comprises permitting the flow only if all of the resources requested for at least one
of the paths are within the budget (col. 11, lines 4-10 where each component of the path
is compared to see if the available bandwidth will be adequate for the requested
resource, if all paths are adequate the flow is permitted as seen in figure 5, elements
91, 82)." It would have been obvious to one with ordinary skill in the art at the time of
invention to include the comparing of each path component to determine if the path is
within the budget with the method of claim 7 for the same reasons and motivation as in

claim 7.

Regarding claim 10, Drake and Chikeniji disclose the method of claim 1.
However, Chikenji lacks what Drake further discloses, “selecting which of the paths is to
carry the data comprises verifying that a sufficient amount of the requested resources is
available to carry the data flow on every one of the links comprised in the selected path
(col. 11, lines 4-10 where determining if the requested QoS is within the available
resources is the same as verifying that a sufficient amount of resources are available to
carry the data).” It would have been obvious to one with ordinary skill in the art at the
time of invention to include the verifying of the resources with the method of claim 1 for

the same reasons and motivation as in claim 1.
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Regarding claims 11 and 25, Drake and Chikenji disclose the method of claim 1
and the network of claim 31. However, Drake lacks what Chikeniji further discloses,
“selecting which of the paths is to carry the data flow comprises selecting th’e one of the
paths having the lowest level of a predetermined measure of use of the requested
resources (col. 11, lines 58-63 whereby selecting the smallest weight in Chikenji
suggests that the lowest level of the resources in use, or the smallest weight, is used to
select the path).” It would have been obvious to one with ordinary skill in the art at the
time of invention to include the lowest level of resources in use as a criterion for
selection with the method of claim 1 and the network of claim 31 for the same reasons

and motivation as in claims 1 and 31.

Regarding claim 13, Drake and Chikeniji disclose the method of claim 1.
However, Chikenji lacks what Drake further discloses, “receiving the request comprises
choosing a dispatcher within the network to manage allocation of the resources,
wherein the dispatcher receives and processes the request (figure 1, node 20 acts as
the dispatcher to allocate the resources of the network).” It would have been obvious to
one with ordinary skill in the art at the time of invention to include the dispatcher with the

method of claim 1 for the same reasons and motivation as in claim 1.

Regarding claim 14, Drake and Chikeniji disclose the method of claim 13.

However, Chikenji lacks what Drake further discloses, “choosing the dispatcher
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comprises choosing one of the nodes to act as the dispatcher (figure 1, node 20 again
acts as the dispatcher as in claims 13 and 27).” It would have been obvious to one with
ordinary skill in the art at the time of invention to include the dispatcher as a node with

the method of claim 13 for the same reasons and motivation as in claim 13.

Regardihg claim 29, Drake and Chikenji disclose the method of claim 13.
However, Chikenji lacks what Drake further discloses, “wherein requesting the increase
in the allocation comprises requesting and receiving the allocation from the dispatcher
(col. 4, lines 49-56).” It would have been obvious to one of ordinary skill in the art at the
time of invention to include the requesting of the increase and the allocation by the

dispatcher for the same reasons and motivation as in claim 13.

Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Drake, Jr.
et al. and Chikenji et al. as applied to claim 3 above, and further in view of applicant’s
admitted prior art (AAPA).

Regarding claim 4, Drake and Chikenji disclose the method of claim 3. However,
both Drake and Chikenji lack what AAPA discloses, “conveying the data flow over an
inner or outer data link ring within the network provided by a Spatial Reuse Protocol
(SRP) (Specification, page 1, lines 17-page 2, lines 1-2).” It would have been obvious to
one with ordinary skill in the art to convey the data using an SRP for the purpose of

allowing node to use different parts of the same ring simultaneously. The motivation for
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this being that more than one node can use the ring at any given time, thus increasing

throughput and efficiency.

Claims 9, 12, 15-17, 19-24, and 26-28 are rejected under 35 U.S.C. 103(a) as
being unpatentable over Drake et al. in view of Chikenji et al. and in further view of U.S.

Patent 6,262,976 B1, McNamara.

Regarding claim 26, Drake and Chikenji disclose the network of claim 25.
However, Drake and Chikenji lack what McNamara discloses, “wherein the measure of
use comprises, for each of at least two of the paths, a maximum level of use of at least
one of the requested resources, taken over all of the links comprised in the paths (col.
53, lines 54-59 where the capacity available to the link is the maximum level of a use of
a resource on that link, further the lowest capacity of the resources available is the one
that is selected).” It would have been obvious to one of ordinary skill in the art at the
time of invention to include the selecting the lowest level of a resource out of the
maximum levels of the resources available for the purpose of limiting the capacity of the
system to that of the lowest available link. The motivation for doing this is so that the
higher capacity links do not waste bandwidth by using it in conjunction with the lowest

available capacity link (McNamara, col. 53, lines 59-64).

Regarding claims 12 and 15, Drake discloses, “a communication network,

comprising: a plurality of nodes (figure 1, elements 10 and 29 correspond to first and
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second nodes); a plurality of links, interconﬁecting the nodes to provide communications
therebetween (figure 1 where there are links connecting the nodes); and a dispatcher,
coupled to receive a request to allocate one or more resources in the network (col. 10,
lines 43-46 where the allocator 26 is located in the dispatcher) so as to carry the data
flow between first and second ones of the nodes over one of a plurality of paths
therebetween, each such path comprising a respective sequence of the links (figure 1
shows the nodes and links as previously described), and adapted to determine, for the
links comprised in each of the paths, respective levels of use of the requested
resources due to communications in progress over the network (col. 11, lines 13-17
where the known bandwidth represents the communications in progress and the
bandwidth subtracted from that represents the requested resources)...”

However, Drake lacks what Chikenji discloses “‘...to select which of the paths is
to carry the data flow responsive to the determined levels of use of the requested
resources on the links comprised in each of the paths (col. 11, lines 35-63 (emphasis on
lines 58-63) where the “path selection means”, when taken in the context of a switch
(node) on the transmission line, uses “the smallest weight” to select the path, i.e. the
path selection means chooses the path based on the largest amount of free bandwidth),
wherein the dispatcher is adapted to select for carrying the data flow the one of the

paths that has the lowest level of a predetermined measure of use of the requested

resources (col. 11, lines 58-63 whereby selecting the smallest weight in Chikenji

suggests that the lowest level of the resources in use, or the smallest weight, is used to

select the path).”
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. It would have been obvious to one with ordinary skill in the art at the time of
invention to include the selecting of paths with the rest of the network for the purpose of
distributing data communications as evenly as possible across paths (Chikeniji, col. 11,
lines 58-63 where it is implied that by selecting a path with the smallest capacity used,
other, more utilized paths, will not be overused). The motivation for evenly distributing
data over the given paths is so that the system does not have some paths over
burdened while others are underutilized.

Drake and Chikenji further lack however, what McNamara discloses, “wherein
the measure of use comprises, for each of at least two of the paths, a maximum level of
use of at least one of the requested resources, taken over all of the links comprised in
the paths (col. 53, lines 54-59 where the capacity available to the link is the maximum
level of a use of a resource on that link, further the lowest capacity of the resources
available is the one that is selected).”

It would have been obvious to one of ordinary skill in the art at the time of
invention to include the selecting the lowest level of a resource out of the maximum
levels of the resources available for the purpose of limiting the capacity of the system to
that of the lowest available link. The motivation for doing this is so that the higher
capacity links do not waste bandwidth by using it in conjunction with the lowest available

capacity link (McNamara, col. 53, lines 59-64).

Regarding claim 16, Drake, Chikenji, and McNamara disclose the network of

claim 15. However, Drake and McNamara explicitly lack what Chikenji further discloses,
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“the network comprises an Internet Protocol (IP) network (col. 26, lines 27-29).” It would
have been obvious to one with ordinary skill in the art at the time of invention to include
the IP network with the network of claim 15 for the same reasons and motivation as in

claim 15.

Regarding claim 17, Drake, Chikenji, and McNamara disclose the network of
claim 15. However, Drake and McNamara lack what Chikenji further discloses, “the
nodes are interconnected in a ring, and wherein the plurality of paths comprises a first
path traversing the ring in one direction and a second path traversing the ring in the
opposite direction (figure 13, Ring Network C shows two dotted paths that flow in
opposite directions), and wherein selecting which of the paths is to carry the data flow
comprises selecting the first or the second path (ﬂgure 13 in combination with col. 11,
lines 35-64 where are only the two paths to select fromin figure 13 and thus the path
selection means must choose between these two).” It would have been obvious to one
with ordinary skill in the art at the time of invention to include the first and second paths

with the network of claim 15 for the same reasons and motivation as in claim 15.

Regarding claim 19, Drake, Chikenji, and McNamara disclose the network of
claim 15. However, Chikenji and McNamara lack what Drake further discloses, “the one
or more resources comprise a link bandwidth (col. 11, lines 13-17 whereby calculating a
bandwidth by subtracting the requested or allocated bandwidth from the remaining

bandwidth says that the link must have its own finite bandwidth).” It would have been
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obvious to one with ordinary skill in the art at the time of invention to include the link
bandwidth with the network of claim 15 for the same reasons and motivation as in claim

15.

Regarding claim 20, Drake, Chikenji, and McNamara disclose the network of
claim 15. However, Chikenji and McNamara lack what Drake further discloses, “the one
Or more resources comprise a processing power associated with each of the links
(figure 1 and col. 11, lines 13-17 both suggest that each link has to have a processing
power associated with it, as is known in the art all nodes (such as those in figure 1)
have processors attached to them and each have a finite amount of processing power
devoted to each communication link coming in and going out of the node, further to
calculate the remaining bandwidth of a link, a processor must do that calculation and
thus each link will have some processing power associated with it at some time).” It
would have been obvious to one with ordinary skill in the art at the time of invention to
include the processing power associated with each of the links with the network of claim

15 for the same reasons and motivation as in claim 15.

Regarding claim 21, Drake, Chikenji, and McNamara disclose the network of
claim 15. However, Chikenji and McNamara lack what Drake further discloses “wherein
selecting which of the paths is to carry the data flow comprises comparing an amount of
the one or more resources requested to a resource budget éssigned to the first node,

and permitting the data flow only if allocating the requested resources will not cause a
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total of the resources allocated to the first node to exceed the budget (col. 11, lines 4-10
where Drake is saying that since the requested QoS bandwidth requirement is within
the bounds of the available bandwidth, or the resource budget, the data flow can be
permitted because the requested resources will not exceed the available bandwidth).” It
would have been obvious to one with ordinary skill in the art at the time of invention to
include the permitting the data flow if the requested resources were within the resource

budget for the same reasons and motivation as in claim 15.

Regarding claim 22, Drake, Chikeniji, and McNamara disclose the network of
claim 21. However, Chikenji and McNamara lack what Drake further discloses,
“comparing the amount of the one or more resources comprises comparing the amount
of each of the resources requested to the resource budget assigned for each of the
resources, and wherein permitting the data flow comprises permitting the flow only if all
of the resources requested for at least one of the paths are within the budget (col. 11,
lines 4-10 where each component of the path is compared to see if the available
bandwidth will be adequate for the requested resource, if all paths are adequate the
flow is permitted as seen in figure 5, elements 91, 82).” It would have been obvious to
one with ordinary skill in the art at the time of invention to include the comparing of each
path component to determine if the path is within the budget with the network of claim

21 for the same reasons and motivation as in claim 21.
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Regarding claims 9 and 23, Drake, Chikenji, and McNamara disclose the method
of claim 12 and the network of claim 15. However, Chikenji and McNamara lack what
Drake further discloses, “increasing an allocation to the first node of the one or more
requested resources on the selected path by a predetermined quantum (figure 7,
element where any node can request an increase in the bandwidth resource by a given
amount).” it would have been obvious to one with ordinary skill in the art at the time of
invention to include the increasing of the resources by a predetermined quantum for the

same reasons and motivation as in claims 12 and 15.

Regarding claim 24, Drake, Chikenji, and McNamara disclose the network of
claim 15. However, Chikenji and McNamara lack what Drake further discloses,

“selecting which of the paths is to carry the data comprises verifying that a sufficient

-amount of the requested resources is available to carry the data flow on every one of

the links comprised in the selected path (col. 11, lines 4-10 where determining if the
requested QoS is within the available resources is the same as verifying that a sufficient
amount of resources are available to carry the data).” It would have been obvious to one
with ordinary skill in the art at the time of invention to include the verifying of the
resources with the network of claim 15 for the same reasons and motivation as in claim

15.

Regarding claim 27, Drake, Chikenji, and McNamara disclose the network of

claim 15. However, Chikenji and McNamara lack what Drake further discloses,
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“receiving the request comprises choosing a dispatcher within the network to manage
allocation of the resources, wherein the dispatcher receives and processes the request
(figure 1, node 20 acts as the dispatcher to allocate the resources of the network).” It
would have been obvious to one with ordinary skill in the art at the time of invention to
include the dispatcher with the network of claim 15 for the same reasons and motivation

asinclaim 15.

Regarding claim 28, Drake, Chikenji, and McNamara disclose the network of
claim 27. However, Chikenji and McNamara lack what Drake further discloses, “wherein
the dispatcher is operative as a software process running on the associated node
(figure 1, node 20 has elements, such as 22-25 that indicate it is a node that uses
software to run the allocation of resources).” It would have been obvious to one with
ordinary skill in the art at the time of invention to include the dispatcher as a node with

the network of claim 27 for the same reasons and motivation as in claim 27.

Claim 18 is rejected under 35 U.S.C; 103(a) as being unpatentable over Drake,
Jr. et al., Chikenji et al., and McNamara as applied to claim 17 above, and further in
view of applicant’s admitted prior art (AAPA).

Regarding claim 18, Drake, Chikenji, and McNamara disclose the network of
claim 17. However, Drake, Chikenji, and McNamara lack what AAPA discloses,
“c;onveying the data flow over an inner or outer data link ring within the network provided

by a Spatial Reuse Protocol (SRP) (Specification, page 1, lines 17-page 2, lines 1-2)." It
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would have been obvious to one with ordinary skill in the art to convey the data using an
SRP for the purpose of alldwing node to use different parts of the same ring
simultaneously. The motivation for this being that more than one node can use the ring

at any given time, thus increasing throughput and efficiency.

Claims 30 and 32 are rejected under 35 U.S.C. 103(a) as being unpatentable
over Drake et al. and Chikeniji et al. as applied to claims 1 and 31 respectively as above,
and further in view of U.S. Patent 5,706,516, Chang et al. (Chang).

Regarding claims 30 and 32, Drake and Chikenji disclose the method of claim 1
and the network of claim 31. However, Drake and Chikenji lack what Chang discloses,
“wherein the first node is adapted, upon release of the requested resources, to compare
an amount of the resources that have been released to a predetermined threshold, and
if the amount is greater than the predetermined threshold, to deallocate the
predetermined quantum from the first node (col. 11, lines 33-40 where the tokens
represent resources because they allow a given agent to use the resources while in
possession of the tokens and once the resources have exceeded a given threshold they
are released).” It would have been obvious to one of ordinary skill in the art to include
the releasing of resources once a given threshold has been reached for the purpose of
monitoring the resources used by any given node at a time. The motivation for doing
this would be so that the resources are shared fairly among all nodes by not allowing a

single node to use all the resources.
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Response to Arguments
Applicant's arguments, see REMARKS, page 8, paragraph 2, filed 26 October
2004, with respect to the objections of claims 1 and 15 have been fully considered and

are persuasive. The objections of claims 1 and 15 have been withdrawn.

Applicant's arguments with respect to claims 1-32 have been considered but are

moot in view of the new ground(s) of rejection.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Joshua Kading whose telephone number is (571) 272-
3070. The examiner can normally be reached on M-F: 8:30AM-5PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Chau Nguyen can be reached on (571) 272-3126. The fax phone number
for the organization where this application or proceeding is assigned is 703-872-9306.

Information regarding the status of an application may be obtained from the
Patent Application Informati‘on Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free).

/‘ Joshua Kading

BOB PHUNKULH
PRIMARY EXAMINER

Ex.1002
CISCO SYSTEMS, INC. / Page 150 of 224



. Application No. Applicant(s
Index of Claims PP PP (®)
09/756,946 BRUCKMAN, LEON
Examiner Art Unit
Joshua Kading 2661
. (Through numeral)
v | Rejected - Cancelled N Non-Elected A Appeal
=| Allowed + Restricted I'| Interference (o] Objected
Claim Date Date Date
I V) —
2 2 E
ic | == icl|c
S |4 o
4ly 51
2 |/ 52
3 |y 53
4 |y 54
5 [/ 55
6 |/ 56
7/ 57
8 [/ 58
9 |/ 59
10 [V, 60
11 [, 61
aa |y 62
13 [,/ 63
14 |/ 64
@1/ 65
16 [J 66
17 [\, 67
18 |J 68
19 |/ 69
20 |/ 70
AN 71
22 |f 72
23 [ 73
24 | ] 74
25 [/ 75
26 |/, 76
27 |V 77
28 [ 78
29 |/ 79
30 [/ 80
[V 81
32 [f 82
33 83
4 84
35 85
36 86
37 87
38 88
39 89
40 90
41 91
42 92
43 93
44 94
45 95
46 96
47 97
48 98
49 99
50 100
U.S. Patent and Trademark Office Part of Paper No. 032005

Ex.1002
CISCO SYSTEMS, INC. / Page 151 of 224



Search Notes Application No. Applicant(s)
T —
Examiner Art Unit
Joshua Kading 2661
SEARCHED (INCLUDING SEARCH STRATEGY)
Class Subclass Date Examiner DATE EXMR

VPRt Sepcll | 3905 | &

INTERFERENCE SEARCHED
Class Subclass Date Examiner
U.S. Patent and Trademark Office Part of Paper No. 032005

Ex.1002
CISCO SYSTEMS, INC. / Page 152 of 224




UNITED STATES PATENT AND TRADEMARK OFFICE S . p - / MCI(A)!

UNITED STATES DEPARTMENT OF OMMERCE
Unlted Staces Patent god Trademark OfMce
: Addresn: COMMISSIONER FOR PATENTS
. P.0.Box 1450
Alexwndra, Virginia 22313. 1450
WA UADL. OV

| ATTORNEY DOCKET NO, ] CONFIRMATION NO.

W | APPLICATIONNC. | FILING DATE ] FIRST NAMED INVENTOR
o : 3 09/756.946 0110972001 Leon Bruckman 6727/01145 6186
\ () .
™ Aat“ 7590 13/21/2008 L EXAMINER
DARBY & DARBY P.C. KADING, JOSHUA A
805 Third Avenue
New York, NY 10022 ] ART UNTT | PAPERNUMBER
’ [ 2661
Sg1=8
LUE: A DATE MAILED: 03/21/2005

Docketed o by LIC for ‘N 21 / Os.
Dacketed without file  [J
Aftorney

Please find below and/or attached an Office communication concerning this application or proceeding.

0-90C (Rev. 10/03)

Ex.1002
CISCO SYSTEMS, INC. / Page 153 of 224



|
ﬁpplicatlon Na. Applicant(s) &

09/756,946 BRUCKMAN, LEON
Office Action Summary Examiner AT ORIt

Joshua Kading 2661
-~ The MAILING DATE of this communization appears on the cover sheet with the corraspondence address .-
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 2 MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.

- Extensions of dme may be avsilable under tha provisions of 37 CFR 1.136(s). In no cvent. however, may a reply be timely filsd
after SIX (8) MONTHS from tho mailing date of this communicaton.
- Itine period for raply specifiad abave is less than thirty (30) dayz. a raply within the stotutory minimum of thirty (30) days will be conaidered timely.
- I'NO perlod for repiy Is specified above, the maximum slalutory periad will apply and wiii expire SIX (5) MONTHS from the maliing date of this communication.
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2a)J This action is FINAL. 20)X] This action is non-final.
3T Since this applicatlon is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 0.G. 213.
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4)] Claim(s) is/are pending in the application.
4a) Of the above daim(s) is/are withdrawn from consideration.
5)J cCraim(s) isfare aliowed.
6)X Claim(s) 1-32 is/are rejected.
7)X Claim(s) 32 is/are objected to.
8)J Claim(s) are subject to restriction and/or election requirement,
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9)(] The specification is objected to by the Examiner.
10)] The drawing(s) flled on ____is/are: a)] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objeclion lo the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheel(s) including the correction is required'ir Lhe drawing(s) is objected lo. See 37 CFR 1.121(d).
11)J The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTQ-152,

Priority under 35 U.S.C. § 119

12 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 118(a)-(d) or (f).
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1.0 Certified copies of the priority documents have been received.
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3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureay (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified capies not received.
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Paper No(s)/Mail Dats 10-08-04. 6) [ Other: .
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OL-326 (Rev. 1-04) Office Actlon Summary Part of Paper No./Mail Date 032005
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DETAILED ACTION
Claim Objections

Claim 32 is objected to because of the following informalities:

Claim 32 is indicated as depending from claim 30. However, claim 30 is a
method claim and claim 32 is directed towards a network claim. Further, applicant
indicates that claim 32 is to depend from claim 31 in REMARKS, page 10, second to
last paragraph. Therefore, claim 32 should be changed to depend from claim 31.

Appropriate correction is required.

Claim Rejections - 3sSusc§1o3
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(2} A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

Claims 1-3, 5-8, 1, 11, 13, 14, 25, 29, and 31 are rejected under 35 usc.
103(a) as being unpatentable over U.S. Patent 5,461,611, Drake, Jr. et al. (Drake) in

view of U.S. Patent 6,639,893 B1, Chikenii et al. (Chikeniji).

Regarding claims 1 and 31, Drake discloses, "a communication network,
comprising: a plurality of nodes,. comprising at least first and second nodes (figure 1,

elements 10 and 29 correspond to first and second nodes); a plurality of links,
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interconnecting the nodes to provide communications therebetween (figure 1 where
there are links connecting the nodes); and a dispatcher, which is adapted to allocate a
respective number of quanta of one or more resources in the network to each of the
nodes (figure 1, element 20 allocates resources based on different quanta desired by
each node as read in col. 4, lines 49-54), wherein the first node is adapted, upon
receiving a request to use a portion of the resources so as to carry the data flow
between the first and second nodes over one of a plurality of paths therebetween, each
such path comprising a respective sequence of the links (col. 10, lines 43-46), to direct
the data flow from the first node to the second node over one.of the paths if the |
resources already allocated to the first nade on the one of the paths are sufficient (col.
10, lines 46-51 where if there enough resources the path is established and resources
granted), and to request an increase in an allocation of the requested resources to the
first node if the resources already allocated to the first node are insufficient (cal. 12,
lines 35-67 and figure 7), and wherein the dispatcher is adapted to determine, for the
links comprised in each of the paths, respective levels of use of the requested
resources due to communications in progress over the network (col. 11, lines 13-17
where the known bandwidth represents the communications in progress and the
bandwidth subtracted from that represents the requested resources), and to increase
the aliocation of the resources to the first node on the selected path by a predetermined
quantum (col. 12, lines 60-87)."

However, Drake lacks what Chikeniji discloses, "to select which of the

paths is to carry the data flow responsive to the determined levels of use of the
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requested resources on the links comprised in each of the paths (col. 11, lines 35-63
(emphasis on lines 58-63) where the ‘path selection means”, when taken in the caontext
of a switch (node) on the transmission line, uses “the smallest weight” to select the path,
i.e. the path selection means chooses the path based on the largest amount of free
bandwidth).”

It would have been obvious to one with ordinary skill in the art at the time of
invention to include the selecting of paths with the rest of the method for the purpose of
distributing data communications as evenly as possible across paths (Chikeniji, col. 11,
lines 58-63 where it is implied that by selecting a path with the smallest capacity used,
other, more utilized paths, will not be overused). The motivation for evenly distributing
data over the given paths is so that the system does not have some paths over

burdened while others are underutilized.

Regarding claim 2, Drake and Chikenji disclose the method of claim 1. However,
Drake explicitly lacks what Chikenji further discloses, “the netwaork comprises an
Internet Protocol (IP) network (col. 28, lines 27-29)." it would have been obvious to one
with ordinary skill in the art at the time of invention to include the IP network with the

method of claim 1 for the same reasons and motivation as in claim 1.

Regarding claim 3, Drake and Chikenii disclose the method of claim 1. However,
Drake lacks what Chikenji further discloses, “the nodes are interconnected in a ring, and

wherein the plurality of paths comprises a first path traversing the ring in one direction
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and a second path traversing the ring in the opposite direction (figure 13, Ring Network
C shows two dotted paths that flow in oppasite directions), and wherein selecting which
of the paths is to carry the data flow comprises selecting the first or the second path
(figure 13 in combination with col. 11, lines 35-64 where are only the two paths to select
fromin figure 13 and thus the path selection means must choase between these two).”
It would have been obvious to one with ordinary skill in the art at the time of invention to
include the frst and second paths with the method of claim 1 for the same reasons and

motivation as in claim 1.

Regarding claim 5, Drake and Chikeniji disclose the method of claim 1. However,
Chikenyji lacks what Drake further discloses, “the one or more resources comprise a link
bandwidth (col. 11, lines 13-17 whereby calculating a bandwidth by subtracting the
requested or allocated bandwidth from the remaining bandwidth says that the link must
have its own finite bandwidth).” It would have been obvious to one with ordinary skill in
the art at the time of invention to include the link bandwidth with the method of claim 1

for the same reasons and motivation as in claim 1.

Regarding claim 6, Drake and Chikeniji disclose the method of claim 1. However,
Chikenji lacks what Drake further discloses, “the one or more resources comprise a
processing power associated with each of the links (figure 1 and col. 11, lines 13-17
both suggest that each link has to have a processing power associated with it, as is

known in the art all nodes (such as those in figure 1) have processors attached to them
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and each have a finite amount of processing power devoted to each communication link
coming in and going out of the node, further to calculate the remaining bandwidth of a
link, a processor must do that calculation and thus each link will have some processing
power associated with it at some time).” It would have been obvious to one with ordinary
skill in the art at the time of invention to include the processing power associated with
each of the links with the method of claim 1 for the same reasons and motivation as in

claim 1.

Regarding claim_?. Drake and Chikenji disclose the method of claim 1. However,
Chikenji lacks what Drake further discloses “wherein selecting which of the paths is to
carry the data flow comprises comparing an amount of the one or more resources
requested to a resource budget assigned to the first node, and permitting the data flow
only if allocating the requested resources will not cause a total of the resources
allocated to the first node to exceed the budget (col. 11, lines 4-10 where Drake is
saying that since the requested QoS bandwidth requirement is within the bounds of the
available bandwidth, or the resource budget, the data flow can be permitted because
the requested resources will not exceed the available bandwidth).” It would have been
obvious to one with ordinary skill in the art at the time of invention to include the
permitting the data flow if the requested resources were within the resource budget for

the same reasons and motivation asin claim1.
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Regarding claim 8, Drake ang Chikenii disclose the method of claim 7. However,
Chikenji lacks what Drake further discloses, ‘comparing the amount of the one or more
resources comprises comparing the amount of each of the resources requested to the
resource budget assigned for each of the résources, and wherein permitting the data
flow comprises permitting the flow only if all of the resources requested for at least one
of the paths are within the budget (col. 11, lines 4-10 where each component of the path
is compared to see if the availabie bandwidth will be adequate for the requested
resource, if all paths are adequate the flow is permitted as seen in figure 5, elements
91, 82)." It would have been obvious to one with ordinary skill in the art at the time of
invention to include the comparing of each path component to determine if the path is

within the budget with the method of claim 7 for the same reasons and motivation asin

claim 7.

Regarding claim 10, Drake and Chikenji disclose the method of claim 1.
However, Chikenji lacks what Drake further discloses, “selecting which of the paths is to
carry the data comprises verifying that a sufficient amount of the requested resources is
available to carry the data flow on every one of the links comprised in the selected path
(col. 11, lines 4-10 where determining if the requested QoS is within the available
resources is the same as verifying that a sufficient amount of resources are available to
carry the data).” It would have been obvious to one with ordinary skill in the art at the
time of invention to include the verifying of the resources with the method of claim 1 for

the same reasons and motivation as in claim 1.
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Regarding claims 11 and 25, Drake and Chikeniji disclose the method of claim 1
and the network of claim 31. However, Drake lacks what Chikeniji further discloses,
“sélecting which of the paths is to carry the data flow comprises selecting the one of the
paths having the lowest level of a predetermined measure of use of the requested
resources (cal. 11, lines 58-63 whereby selecting the smallest weight in Chikenji
suggests that the lowest level of the resources in use, or the smallest weight, is used to
select the path).” It would have been abvious to one with ordinary skill in the art at the
time of invention to include the lowest leve| of resources in use as a criterion for
selection Mth the method of claim 1 and the network of claim 31 for the same reasons

and moativation as in claims 1 and 31.

Regarding claim 13, Drake and Chikeniji disclose the method of claim 1.
However, Chikenji lacks what Drake further discloses, ‘receiving the request comprises
choosing a dispatcher within the network to manage allocation of the resources,
wherein the dispatcher receives and processes the request (figure 1, node 20 acts as
the dispatcher to allocate the resources of the network).” it would have been abvious to
one with ordinary skill in the art at the time of invention to include the dispatcher with the

method of claim 1 for the same reasons and motivation as in claim 1.

Regarding claim 14, Drake and Chikeniji disclose the method of claim 13.

However, Chikenji lacks what Drake further discloses, ‘choosing the dispatcher
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comprises choosing one of the nodes to act as the dispatcher (figure 1, node 20 again
acts as the dispatcher as in claims 13 and 27)." It would have been obvious to one with
ordinary skill in the art at the time of invention to include the dispatcher as a node with

the method of claim 13 for the same reasons and mativation as in claim 13.

Regarding claim 29, Drake and Chikenji disclose the method of claim 13.
However, Chikenji lacks what Drake further discloses, “wherein requesting the increase
in the allocation comprises requesting and receiving the allocation from the dispatcher
(col. 4, lines 49-56).” It would have been obvious to one of ordinary skill in the art at the
timé of invention to include the requesting of the increase and the allocation by the

dispatcher for the same reasons and motivation as in claim 13.

Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Drake, Jr.
etal. and Chikeniji et al. as applied to claim 3 above, and further in view of applicant's
admitted prior art (AAPA).

Regarding claim 4, Drake and Chikeniji disclose the method of' claim 3. However,
both Drake and Chikenji lack what AAPA discloses, “conveying the data flow over an
inner or outer data link ring within the network provided by a Spatial Reuse Protocol
(SRP) (Specification, page 1, lines 17-page 2, lines 1-2)." It would have been obvious to
one with ordinary skill in the art to convey the data using an SRP for the purpose of

allowing node to use different parts of the same ring simultaneously. The motivation for
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this being that more than one node can use the ring at any given time, thus increasing

throughput and efficiency.

Claims 9, 12, 15-17, 18-24, and 26-28 are rejected under 35 U.S8.C. 103(a) as
being unpatentable over Drake et al. in view of Chikeniji et al. and in further view of U.S.

Patent 6,262,976 B1, McNamara,

Regarding claim 26, Drake and Chikenji disclose the network of claim 25.
However, Drake and Chikenji lack what McNamara discloses, "wherein the measure of
use comprises, for each of at least two of the paths, a maximum level of use of at least
one of the requested resources, taken over all of the links comprised in the paths (col.
53, lines 54-59 where the capacity available to the link is the maximum level of 2 use of
aresource on that link, further the lowest Capacity of the resources available is the one
that is selected).” It would have been obvious to one of ordinary skill in the art at the
time of invention to include the selecting the lowest level of a resource out of the
maximum levels of the resources available for the purpose of limiting the capacity of the
system to that of the lowest available link. The motivation for doing this is so that the
higher capacity links do not waste bandwidth by using it in conjunction with the lowest

available capacity link (McNamara, col. 53, lines 59-64).

Regarding claims 12 and 15, Drake discloses, “a communication network,

comprising: a plurality of nodes (figure 1, elements 10 and 29 correspond to first and

Ex.1002
CISCO SYSTEMS, INC. / Page 163 of 224



10

15

0

Application/Control Number: 09/756,946 Page 11
Art Unit: 2661

' second nodes); a plurality of links, interconnecting the nodes to provide communications

therebetween (figure 1 where there are links connecting the nodes); and a dispatcher,
Coupled to receive a request to allocate one or more resources in the network (col. 10,
lines 43-46 where the allocator 26 is located in the dispatcher) so as to carry the data
flow between first and second ones of the nodes over one of a plurality of paths
therebetween, each such path comprising a respective sequence of the links (figure 1
shows the nodes and links as previously described), and adapted to determine, for the
links comprised in each of the paths, respective levels of use of the requested
resources due to communications in progress over the network (col. 11, lines 13-17
where the known bandwidth represents the communications in progress and the
bandwidth subtracted from that represents the requested resources)...”

However, Drake lacks what Chikeniji discloses “...to select which of the paths is
to carry the data flow responsive to the determined levels of use of the requested
resources on the links comprised in each of the paths (col. 11, lines 35-63 (emphasis on
lines 58-63) where the “path selection means”, when taken in the context of a switch
(node) on the transmission line, uses “the smallest weight” to select the path, i.e. the
path selection means chooses the path based on the largest amount of free bandwidth),
wherein the dispatcher is adapted to select for carrying the data flow the one of the

paths that has the lowest level of a predetermined measure of use of the requested

‘resources (col. 11, lines 58-63 whereby selecting the smallest weight in Chikenji

suggests that the lowest level of the resources in use, or the smallest weight, is used to

select the path).”
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It would have been obvious to one with ordinary skill in the art at the time of
invention to include the selecting of paths with the rest of the network for the purpose of
distributing data communications as evenly as possible across paths (Chikeniji, col. 11,
lines 58-63 where it is implied that by selecting a path with the smallest capacity used,
other, more utilized paths, will not be overused). The mativation for evenly distributing
data over the given paths is so that the system does not have some paths over
burdened while others are underutilized.

Drake and Chikeniji further Iack howeQer, what McNamara discloses, “wherein
the measure of use comprises, for each of at least two of the paths, a maximum level of
Use of at least one of the requested resources, taken over all of the links comprised in
the paths (col. 53, lines 54-59 where the capacity available to the link is the maximum
level of a use of a resource on that link, further the lowest capacity of the resources
avaijlable is the one that js selected).”

It would have been obvious to one of ordinary skill in the art at the time of
invention to include the selecting the lowest level of aresource out of the maximum
levels of the resources available for the purpose aof limiting the capacity of the system tg
that of the lowest available link. The motivation for doing this is so that the higher
capacity links do not waste bandwidth by using itin conjunction with the lowest available

capacity link (McNamara, col. 53, lines 59-64).

Regarding claim 16, Drake, Chikenji, and McNamara disclose the network of

" claim 15. However, Drake and McNamara explicitly lack what Chikenji further discloses,
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“the network comprises an intemet Protocol (IP) network (col. 26, lines 27-29).” It would
have been obvious to one with ordinary skill in the art at the time of invention to include
the IP network with the network of claim 15 for the same reasons and motivation as in

claim 15.

Regarding claim 17, Drake, Chikeniji, and McNamara disclose the network of
claim 15. However, Drake and McNamara lack what Chikenji further discloses, "the
nodes are interconnected in a ring, and wherein the plurality of paths comprises a first
path traversing the ring in one direction and a second path traversing the ring in the
opposite direction (figure 13, Ring Network C shows two dotted paths that flow in
opposite directions), and wherein selecting which of the paths is to carry the data flow
comprises selecting the first or the second path (figure 13 in’combination with col. 11,
lines 35-64 where are only the two paths to select from in figure 13 and thus the path
selection means must choose between these two).” It would have been obvious to one
with ordinary skill in the art at the time of invention to include the ﬁrst_and second paths

with the network of claim 15 for the same reasons and motivation as in claim 15.

Regarding claim 19, Drake, Chikeniji, and McNamara disclose the network of
claim 15. However, Chikenji and McNamara lack what Drake further discloses, “the one
Oor more reésources comprise a link bandwidth (col. 11, lines 13-17 whereby calculating a
bandwidth by subtracting the requested or allocated bandwidth from the remaining

bandwidth says that the link must have its own finite bandwidth).” It would have been
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obvious to one with ordinary skifl in the art at the time of invention to include the link

bandwidth with the network of claim 15 for the same reasons and motivation as in claim

18.

Regarding claim 20, Drake, Chikenji, and McNamara disclose the network of
claim 15, However, Chikenji and McNamara lack what Drake further discloses, “the one
OF more resources comprise a processing power associated with each of the links
(figure 1 and col. 11, lines 13-17 both suggest that each link has to have a processing
power associated with it, as is known in the art all nades (such as those in figure 1)
have processors attached to them and each have a finite amount ‘of processing power
devoted to each communication link coming in and going out of the node, further to
calculate the remaining bandwidth of a link, a processor must do that calculation and
thus each link will have some processing power associated with it at some time).” It
would have been obvious to one with ordinary skill in the art at the time of invention to
include the processing power associated with each of the links with the network of claim

15 for the same reasons and motivation as in claim 15.

Regarding claim 21, Drake, Chikenji, and McNamara disclose the network of
claim 15, However, Chikenji and McNamara lack what Drake further discloses “wherein
selecting which of the paths is to carry the data flow comprises comparing an amount of
the one or more resources requested to a resource budget assigned to the first node,

and permitting the data flow only if allocating the requested resources will not cause a

Ex.1002
CISCO SYSTEMS, INC. / Page 167 of 224



10

15

20

Application/Control Number: 09/758,946 Page 15
Art Unit: 2661

total of the resources allocated to the first node to exceed the budget (cal. 11, lines 4-10
where Drake is saying that since the requested QoS bandwidth requirement is within
the bounds of the available bandwidth, or the resource budget, the data flow can be
permitted because the requested resources Will not exceed the available bandwidth).” It
would have been obvious to one with ordinary skill in the art at the time of invention to
include the permitting the data flow if the requested resources were within the resource

budget for the same reasons and motivation as in claim 15.

Regarding claim 22, Drake, Chikenji, and McNamara disclose the network of
claim 21. However, Chikenji and McNamara lack what Drake further discloses,
“comparing the amount of the one or more resources comprises comparing the amount
of each of the resources requested to the resource budget assigned for each of the
resources, and wherein permitting the data flow comprises permitting the flow only if all
of the resources requested for at least one of the paths are within the budget (col. 11,
lines 4-10 where each component of the path is compared to see if the available
bandwidth will be adequate for the requested resource, if all paths are adequate the
flow is permitted as seen in figure 5, elements 91, 82)." It would have been obvious to
one with érdinary skill in the art at the time of invention to include the comparing of each
path component to determine if the path is within the budget with the network of claim

21 for the same reasans and motivation as in claim 21.
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Regarding ciaims 9 and 23, Drake, Chikenji, and McNamara disclose the method
of claim 12 and the network of claim 15. However, Chikenji and McNamara lack what
Drake further discloses, “increasing an ailocation to the first node of the one or more
requested resources on the selected path by a predetermined quantum (figure 7,
element where any node can request an increase in the bandwidth resource by a given
amount).” It would have been abvious to one with ordinary skill in the art at the time of
invention to include the increasing of the resources by a predetermined quantum for the

Same reasons and motivation as in claims 12 and 15.

Regarding claim 24, Drake, Chikenji, and McNamara disclose the network of
claim 15, However, Chikenji and McNamara lack what Drake further discloses,
“selecting which of the paths is to carry the data comprises verifying that a sufficient
amount of the requested resources is available to carry the data flow on every one of
the links comprised in the selected path (col. 11, lines 4-10 where determining if the
requested QoS is within the available resources is the same as verifying that a sufficient
amount of resources are available to carry the data).” It would have been obvious to one
with ordinary skill in the art at the time of invention to include the verifying of the

resources with the network of claim 15 for the same reasons and motivation as in claim

18,

Regarding claim 27, Drake, Chikenji, and McNamara disclose the network of

claim 15, However, Chikenji and McNamara lack what Drake further discloses,
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‘receiving the request comprises choosing a dispatcher within the network to manage
allocation pf the resources, wherein the dispatcher receives and processes the request
(figure 1, node 20 acts as the dispatcher to allocate the resources of the network)." it
would have been obvious to one with ordinary skill in the art at the time of inven;ion to
include the dispatcher with the network of claim 15 for the same reasons and motivation

asin claim 15.

Regarding claim 28, Drake, Chikenji, and McNamara disclose the network of
claim 27. However, Chikenjf and McNamara lack what Drake further discloses, “wherein
the dispatcher is operative as a software process running on the associated node
(figure 1, node 20 has elements, such as 22-25 that indicate jt is a node that uses
software to run the allocation of resources).” It would have been obvious to one with
ordinary skill in the art at the time of invention to include the dispatcher as a node with

the network of claim 27 for the same reasons and motivation as in claim 27.

Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatehtable over Drake,
Jr. et al., Chikenji et al_, and McNamara as applied to claim 17 above, and further in
view of applicant's admitted prior art (AAPA).

Regarding claim 18, Drake, Chikenji, and McNamara disclose the network of
claim 17. However, Drake, Chikenji, and McNamara lack what AAPA discloses,
‘conveying the data flow over an inner or outer data link ring within the network provided

by a Spatial Reuse Protocol (SRP) (Specification, page 1, lines 17-page 2, lines 1-2)." It
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would have been obvicus to one with ordinary skill in the art to convey the data using an
SRP for the purpose of allowing node to use different paris of the same ring
simultaneously. The motivation for this being that more than one.node can use the ring

at any given time, thus increasing throughput and efficiency.

Claims 30 and 32 are rejected under 35 U.S.C. 103(a) as being unpatentable
over Drake et al. and Chikeniji et al. as applied to claims 1 and 31 respectively as above,
and further in view of U.S. Patent 5,706,516, Chang et al. (Chang).

Regarding claims 30 and 32, Drake and Chikenii disclose the method of claim 1
and the network of claim 31. However, Drake and Chikeniji lack what Chang discloses,
“‘wherein the first node is adapted, upon release of the requested resources, to compare
an amount of the resources that have been released to a predetermined threshold, and
if the amount is greater than the predetermined threshold, to deallocate the
predetermined quantum from the first node (col. ﬁ, lines 33-40 where the tokens
represent resources because they allow a given agent to use the resources while in
possession of the tokens and once the resources have exceeded a given threshold they
are released).” It would have been obvious to one of ordinary skill in the art to include
the releasing of resources once a given threshold has been reached for the purpose of
monitoring the resources used by any given node at a time. The motivation for doing
this would be so that the resources are shared fairly among all nodes by not allowing a

single node to use all the resources.
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Response to Arguments
Applicant's arguments, see REMARKS, page 8, paragraph 2, filed 26 Octbber
2004, with respect to the objections of claims 1 and 15 have been fully considered and

are persuasive. The objections of claims 1 and 15 have been withdrawn.

Applicant's arguments with respect to claims 1-32 have been considered but are

moot in view of the new ground(s) of rejection.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Joshua Kading whose telephone number is (571) 272-
3070. The examiner can normally be reached on M-F: 8:30AM-5PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Chau Nguyen can be reached on (571) 272-3126. The fax phone number
for the organization where this application or proceeding is assigned is 703-872-9306.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtainegd from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toli-free).

# Joshua Kading

TP A TP,
BCB PHUNKULH
PRIMARY EXAMINER
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Sample Form (09-04)

AUTHORIZATION TO ACT IN A REPRESENTATIVE CAPACITY

In re Application af: Leon Bruckman
Appiication No. 09/756,946

[ Filed: January 9, 2001
Title:

FLOW ALLOCATION IN A RING TOPOLOGY

Attorney Docket No. Art Unit:
06727/0001145-0S0 2661

The practitioner named below is authorized to conduct interviews and has the authority to'bind the principal
concamed. Furthermore, the practitioner is authorized to file corespondence in the above-identified
application pursuant to 37 CFR 1.34:

Name Registration Number

Sanford T. Colb, Esq. 26,856

This is not a Power of Attomey to the above-named practitionar. Accordingly, the practitioner named above
does not have authority to sign a requast to change the correspondence address, a request for an express
abandonment, a disclaimer, a power of attomey, or ather documant requiring the signaturs of the applicant,
assignes of the entire interest or an attomey of record. If appropriate, a separata Power of Attomey to the above-
named practiticner should be executed and filed in the United States Patent and Trademark Office.

SIGNATURE of Practitioner of Record

S SE Y e

Name Registration No., if applicable
S. Peter g, Eaq. 25,351

Telephone

(212) 527-7700

Thia form offers a sample o sugpasted format for an authorization for an agant. Ses MPEP § 713.06 for more information. This éampie form i3 rot an OMB
effielally approved form.

¥ you need assistance In completing the form, caf 1-800-PT0-9199 and seloct option 2.
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P. 005/024

RECEIVED |

| JUN 15 20051
|

Sanford T. Colb & Co.
Intellectual Property Law

Beit Amot Mishpat-

8 Shaul Hamelech Blvd,
Tel-Aviy 64733, Israel
Tel. 972-3-693-8560

4 Shaar Hagai . - Beit Hagshenhav (A)

P.O. Box 2273 12 Beit Hadfus, 2nd Fioor
Rehovot 76122, Israel Jerusalem 95483, Istael
Tel, 972-8-945-5122 Tel. 972-2-651-9453

Facsimile: 972-8-945-4556 §‘72—8-949-1040 4 e-mail; colbpat@stc.co.il

DATE:
TO:
Art Unit:

FAXNO. .-

Qur Ref.:

From:

PLEASE HAND DELIVER TO EXAMINER JOSHUA KADING
IN ART UNIT 2661

June 15, 2005

Examiner Joshua Kading, USPTO
2661

703-872-9306

USSN 09/756,946

39741

ganford T. Colb.

THIS FAX CONTAINS 2 PAGES INCLUDING THIS COVER PAGE
PLEASE CALL 972-8-9455122 IMMEDIATELY IF ANY PAGES ARE NOT

LEGIBLE OF NOT RECEIVED,

depriseopop ok ko kR kA ***i*IMPORTANT******’F***"*’l‘*?'}"‘"‘"ﬁ" LA L L L ]
This telecopy is Attorney-Client privileged and contains confidential information
intended oniy for the person(s) named above. Any other distribution, copying or
disclosure is strictly prohibited. If you have received this telecopy in error, please
notify us immediately by telephone and return the original transmission to us by mail
without making a copy.
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JUN-15-2005 WED 09:41 AM P. 0067024

- s ﬁ’l"\\
B

nppnoveatoc g, RS A RS
U.6. Patent and Trodemath Ofics; U.S, ZEPARTMENT OF COMMERCE :
Applicant Initiated Tnterview Request Form
%'ﬁw et xﬁffﬂmmwﬁ_
Ee)ngggmm&gc Mc‘?‘mgdb : @
@ @,
Proposed Dare of Interview: June. 1< Proposed Time:___\O  (AM/FSB
5’,‘}‘,"232.%?:?‘; Rw:gwb::fmoqal 3 1Video Conference
Exhibit To Be Shown or Demonstrated: [ | YES D4 NO
If yes, provide bricf description: .
Issues To Be Discussed

Issues Claima/ “Prior Discussed  Agreed Not Agreed
(Rej., Obj., et¢) Fig. #s Art
weey (1eaed) 4 O, Chufani [ 1 (1 )
@ 1) (] [1
&) (1 (1 8!
) () I [1

[ 1 Cominuation S}'teet Attached

| An interview was conducted on the above-identified application on .

Brief Description of Arguments to be Prmng- ! Fle ' .

NOTE: .

Thiz form should be cotpleted by applicant and submitted to the examiner in advance of the intorview (seo MPEP
§ 713.01).

This application will pot be delayed from Issue becatse of applicant’s fallure to subnit s written record of this
interview. Therefore, npplicant is advized to file u shatement of the ynbstance of this interview (37 CFR 1.133(d))
28 spoD as possible.

(Applicant/Applicanr’s Representative Sigoature) (Bxaminer/SPE Signanire)

This of inlorxtutica & required by 37 CER LLIG. ‘The Inforeasdan by required to cbisin ér rrtaia » bowfit by the publls whih b to file (aad by the
USTTO ty procéasy ua applicstion. CeafMniaiXy b governed by 38 TLS.C, 122 and 37 CVR LI4 This aslieetions f esfiiveted 10 tedo 21 mimies tn complets,
factuding ga! aod itting fhe wppikution farms to the USPTO. Tire wrill vry drpeadicy npos the Individual case. Arry cowmments
©h (he I ewrt of tine you rrquire to complems this form wad/or surpestizm for redud g (it burden, 1hodld be xent: to-the Chief Itfocevtion Officer. .S, Panm
and Tredenark Offker, 15, Departriet of Comesmwes, PLO- Bex 1450, Alvmadvis, VA 13313-1450, DO NOT &RND FEES O COMPLEYED FORMS 10 TH18
ADDZESR SEND TO: mhmmr.o.mummnn,VAmm

If yout nead assivtarce in completing the form, call 1-800-PTO-9199 and selzct option 2,
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSpto.gov
[ APPLICATION NO. l FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET No. ] CONFIRMATION NO. j
09/756,946 01/09/2001 Leon Bruckman 6727/01145 6186
7590 06/21/2005 ( EXAMINER ]
DARBY & DARBY P.C. KADING, JOSHUA A
805 Third Avenue

New York, NY 10022

[ ART UNIT | PAPER NUMBER ]

2661

DATE MAILED: 06/21/2005

Please find below and/or attached an Office communication concerning this application or proceeding.

PTO 90C (Rev 10/03)
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UNITED STATES DEPARTMENT OF COMIMMERCE
Patent and Trademark Office

Address: COMMISSIONER OF PATENTS AND TRADEMARK
Washington, D.C. 20231

| apPLICATION NUMBER | FILING DATE | FIRST NAMED APPLICANT | ATTORNEY DOCKET NO. |

09 7St

| EXAMINER ]
) N v ABI

{ ART UNIT | parernumBer |
2l \

DATE MAILED:

INTERVIEW SUMMARY
- All participants (applicant, applicant’s representative, PTO personnel):
o_Josuon Laowog, o_Sacres (oip

@_Ciwy  DGUYERS @

Date of Interview. ('o -~ |§“ (o) S_

Type: (JTelephonic [ Televideo Conference ZX| Personal (copy is given to  [Japplicant %plicam‘s representative).

Exhibit shown or demonstration conducted: [ Yes. }&No If yes, brief description:

Agreement Muas reached. [Jwas not reached.

Claim(s) discussed: ' ) ‘L

Identification of prior art discussed:

Description of the general nature of what was agreed to if an agreement was reached, or any other comments: P WOS@

fmovomasT oF  cliim | OVERCoMES d\E AT £ 2ol

( Afuller description, if necessary, and a copy of the amendments, if available, which the examiner agreed would render the claims allowable
must be attached. Also, where no copy of the amendments which would render the claims allowable is available, a summary thereof must be
attached.)

O itis not necessary for applicant to provide a separate record of the substance of the interview.

Unless the paragraph above has been checked to indicate to the contrary. A FORMAL WRITTEN REPLY TO THE LAST OFFICE ACTION
IS NOT WAIVED AND MUST INCLUDE THE SUBSTANCE OF THE INTERVIEW. (See MPEP Section 713.04). if a reply to the last Office
action has are ready been filed, APPLICANT IS GIVEN ONE MONTH FROM THIS INTERVIEW DATE TO FILE A STATEMENT OF THE
SUBSTANCE OF THE INTERVIEW.

Examiner Note: You must sign this form unless it is an attachment to another form.

FORM PTOL-~413 (REV. 2-98) ﬁ’-’ 6 / S_ /OS\
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Manual of Patent Examining Procedure, Section 713. 04 Substance of lntervlew must Be Made of Record

Except as otherwise provided, a complete written statement as to the substance of any face-to-face or teleptione jnterview with regard to an application must be
made of record in the application, whether or not an agreement with the examiner was reached at the interview.

§1.133 Interviews

(b) In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the
interview as warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Offlce action as specified in §§ 1.111
and 1.135. (35 U.S.C. 132)

§ 1.2. Business to be transacted in wntrng Albusiness with the Patent or Trademark Office should be transacted in writing. The personal attendance of
applicants or their attorneys or'agents at thie Patent and Trademark Officé is’unnecessary. The-action of the Patent and Trademark Office will be based exclusively
on the written record in the Office. No attention will be paid to any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or
doubt.

The action of the Patentand Trademark Oﬁrce cannot be based exclustvely on the written record rn the Office if that record is itself incomplete through the lallure
to record the substance of interviews. R

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless the examiner indicates
he or she will do so. Itis the examiner’s responsibility to see that. .such arecord is made and to correct material inaccuracies which bear directly on the question of
patentability. ) L .

Examiners must complete a two-sheet carbon interfeaf Interview Summary Form for each interview held after January 1, 1978 where a matter of substance has
been discussed during the interview by checking the appropriate boxes and filling in the blanks in neat handwritten form using a ball point pen. Discussions regarding

only procedural matters, directed solely to restriction requirements for which interview recordation is otherwise provided for.in"Séction 812.01 of the Manual of Patent -

Examining Procedure, pointing out typographical errors or unreadable script in Office actions or the ||ke. or resulting in an examiner’s amendment that fully sets forth
the agreement are excluded from the interview recordation procedures below. K

The Interview Summary Form shall be glven an appropnate paper number placed in the nght hand pomon of the llle and Ilsted on the “Contents llst on the llle

wrapper. In a personal interview, the dupllcate copy of the Form is removed and given to the applicant (orattomey. or agent) at the conclusion of the. interview. In.the.

case of a telephonic interview, thie copy i mailed to thé applicant’s correspondence address either with or prior to the next official communication.

The Form provides for recordation of the following information:

~ Application Number of the applrcatlon
—Name of applicant
—Name of examiner

~Date of interview o Al ammaes e el

-Type of interview (personal or telephonic) -

~Name of participant(s)) (applicant, attomey or agent, etc.)

-An indication whether or-not an exhibit was shown or a demonstration conducted"

- An identification of the claims discussed

- An identification of the specific prior arnt discussed

-An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be, by attachment ol a copy
of amendments or claims agreed as being allowable). (Agreements as to allowabtllty are tentatlve and do not restrict further actrop by the examrner to the
contrary.)

-The signature of the examiner who conducted the interview

-Names of other Patent and Trademark Office personnei present. ) . . .

The Form also contains a statement remrndlng the applicant ol his responsrbrlrty to record the substance ol the mtervrew

It is desireable that the examiner orally remind the applicant of his obligation to record the substance of the interview in each case unless both applicant and
examiner agree that the examiner will record same. Where the examiner agrees to record the-substance of .the interview,-or when itis adequately recorded-on the
Form or in an attachment to the Form, the examiner shouid check a box at the bottom of the Form informing the applicant that he need not supplement the Form by
submitting a separate record of the substance of the interview. - K . Ty .

It should be noted, however that the Interview Summary Form witl not nonnally be considered a complete and proper recordation of the interview unless it includes,
or is supplemented bv the applrcant or the examiner to |nclude aIl of the applicable items required below conceming the substance of the interview:

A complete and proper recordation of the substance of any interview should include at least the following applrcable items:

1) A brief descnptlon of the nature of any exhibit shown or any demonstration conducted,’

2) an identification of the claims discussed,

3) an identification of specific prior art discussed, o

4) an identification of the principal proposed amendments of a substantive nature discussed, unless thése are already described on the Interview Summary

Form completed by the examiner,

5) a brief identification of the general thrust of the principal arguments presented to the éxaminer. The identification of arguments need not be lengthy or
elaborate. A verbatim or highly detailed description of the arguments is ot required: The identification of the arguments is sufficient if the general nature
or thrust of the principal arguments made to the examiner can be understood in the context of the application file. Of course, the applicant may desire to
emphasize and fully describe those arguments which he feels were or might be persuasive to the examiner,

6) a general indication of any other pertinent matters discussed, and

7) if appropriate, the general resulls or outcome of the interview unless already descnbed |n the Intervnew Summary Form completed by the exammer

Examiners are expected to carefully review the applicant's record of the substance ot an mtervrew If the record is not complete or accurate the examiner will give the
applicant one month from the date of the notifying letter to complete the’ reply and thereby avoid abandonment of the application (37 CFR 1.135(c) ).

Examiner to Check for Accuracy
Applicant's summary of what took olace at the interview should be caretully checked to determine the accuracy, of any argument or statement attributed to the
examiner during the interview. If there is an inaccuracy and it bears directly on the question of paténtability, it should be pdinted out in the next Office letter. If the
claims are allowable for other reasons of record, the examiner should send a letter setting forth his or her version of the statement attributed to him. If the record is

complete and accurate, the examiner should place the indication “Interview record OK” on the paper recording the substance of the interview along with the date and
the examiner’s initials. .
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Customer No. 07278 Attorney Docket No.06727/0001145-USO

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Application of : BRUCKMAN

Serial No.: 09/756,946: Art Unit: 2661

Filed: January 9, 2001 Examiner: Joshua A. Kading
For: FLOW ALLOCATION IN A RING TOPOLOGY

AMENDMENT

Honorable Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INTRODUCTORY COMMENTS

Sir:

In response to an Official Action dated March 21, 2005, kindly amend this
application as follows.
Amendments to the claims begin on page 2.

Remarks accompanying the amendments begin on page 6.
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AMENDMENTS TO THE CLAIMS

1. (Currently amended) In a communication network that includes a plurality of nodes
interconnected by links, the nodes including at least first and second nodes, a method for
routing a data flow, comprising:

allocating a respective number of quanta of one or more resources in the network to
each of the nodes;

receiving a request at the first node to use a portion of the resources so'as to carry
the data flow between the first and second nodes over one of a plurality of paths
therebetween, each such path comprising a respective sequence of the links; and

in response to the request:

if the resources already allocated to the first node on one of the paths are
sufficient, directing the data flow from the first node to the second node over the

one of the paths without requesting additional resources; and

if the resources already allocated to the first node are insufficient,

performing the following steps:

requesting an increase in an allocation to the first node of the
requested resources;

determining, for the links comprised by each of the paths,
respective levels of use of the requested resources due to communications
in progress over the network;

selecting which of the paths is to carry the data flow responsive to
the determined levels of use of the requested resources on the links
comprised in each of the paths; and

increasing the allocation of the resources to the first node on the

selected path by a predetermined quantum.

2. (Original) A method according to claim 1, wherein the network comprises an

Internet Protocol (IP) network.

3. (Original) A method according to claim 1, wherein the nodes are interconnected in
a ring, and wherein the plurality of paths comprises a first path traversing the ring in one
direction and a second path traversing the ring in the opposite direction, and wherein
selecting which of the paths is to carry the data flow comprises selecting the first or the

second path.
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4, (Original) A method according to claim 3, wherein selecting the first or the second
path comprises conveying the data flow over an inner or outer data link ring within the

network provided by a Spatial Reuse Protocol (SRP).

5. (Original) A method according to claim 1, wherein the one or more resources
comprise a link bandwidth.
6. (Original) A method according to claim 1, wherein the one or more resources

comprise a processing power associated with each of the links.

7. (Original) A method according to claim 1, wherein selecting which of the paths is
to carry the data flow comprises comparing an amount of the one or more resources
requested to a resource budget assigned to the first node, and permitting the data flow only
if allocating the requested resources will not cause a total of the resources allocated to the

first node to exceed the budget.

8. (Original) A method according to claim 7, wherein comparing the amount of the
one or more resources comprises comparing the amount of each of the resources requested
to the resource budget assigned for each of the resources, and wherein permitting the data
flow comprises permitting the flow only if all of the resources requested for at least one of

the paths are within the budget.
9. (Canceled)

10. (Original) A method according to claim 1, wherein selecting which of the paths is
to carry the data comprises verifying that a sufficient amount of the requested resources is

available to carry the data flow on every one of the links comprised in the selected path.

11. (Original) A method according to claim 1, wherein selecting which of the paths is
to carry the data flow comprises selecting the one of the paths having the lowest level of a

predetermined measure of use of the requested resources.
12. (Canceled)

13. (Original) A method according to claim 1, wherein receiving the request comprises
choosing a dispatcher within the network to manage allocation of the resources, wherein the

dispatcher receives and processes the request.

14. (Original) A method according to claim 13, wherein choosing the dispatcher

comprises choosing one of the nodes to act as the dispatcher.
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15-24. (Canceled)

25. (Previously presented) A network according to claim 31, wherein the dispatcher is
adapted to select for carrying the data flow the one of the paths that has the lowest level of

a predetermined measure of use of the requested resources.

26. (Original) A network according to claim 25, wherein the measure of use comprises,
for each of at least two of the paths, a maximum level of use of at least one of the requested

resources, taken over all of the links comprised in the paths.
27-28. (Canceled)

29. (Previously presented) A method according to claim 13, wherein requesting the
increase in the allocation comprises requesting and receiving the allocation from the

dispatcher.

30. (Previously presented) A method according to claim 1, and comprising, upon
release of the requested resources:

comparing an amount of the resources that have been released to a predetermined
threshold; and

if the amount is greater than the predetermined threshold, deallocating the

predetermined quantum from the first node.

31. (Currently amended) A communication network, comprising:

a plurality of nodes, comprising at least first and second nodes;

a plurality of links, interconnecting the nodes to provide communications
therebetween; and

a dispatcher, which is adapted to allocate a respective number of quanta of one or
more resources in the network to each of the nodes,

wherein the first node is adapted, upon receiving a request to use a portion of the
resources so as to carry the data flow between the first and second nodes over one of a
plurality of paths therebetween, each such path comprising a respective sequence of the
links, to direct the data flow from the first node to the second node over one of the paths

without requesting additional resources if the resources already allocated to the first node

on the one of the paths are sufficient, and to request an increase in an allocation of the
requested resources to the first node if the resources already allocated to the first node are

insufficient, and
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wherein in response to the increase requested by the first node, the dispatcher is

adapted to determine, for the links comprised in each of the paths, respective levels of use
of the requested resources due to communications in progress over the network and to
select which of the paths is to carry the data flow responsive to the determined levels of use
of the requested resources on the links comprised in each of the paths, and to increase the
allocation of the resources to the first node on the selected path by a predetermined

quantum.

32. (Currently amended) A network according to elaim-30 claim 31, wherein the first
node is adapted, upon release of the requested resources, to compare an amount of the
resources that have been released to a predetermined threshold, and if the amount is greater
than the predetermined threshold, to deallocate the predetermined quantum from the first

node.
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REMARKS

This application contains claims 1-32. Claims 9, 12, 15-24, 27 and 28 have been
canceled without prejudice. Claims 1, 31 and 32 have been amended. No new matter has
been introduced. Reconsideration is respectfully requested.

Applicant thanks Examiners Kading and Nguyen for the courtesy of an interview
with Applicant’s representative Sanford T. Colb (Reg. No. 26,856), held in the USPTO on
June 15, 2005. At the interview, Mr. Colb presented a draft amendment to claim 1 and
argued the patentability of claims 1 and 12 over the cited art. It was agreed that the
amendment to claim 1 would overcome the rejection of this claim. In a follow-up interview
by telephone with Applicant’s representative Daniel Kligler (Reg. No. 41,120) on June 29,
2005, Examiner Kading imposed a restriction requirement with respect to independent
claims 12 and 15, on the grounds that these claims are drawn to a different invention from
independent claims 1 and 31. It was then agreed that Applicant would withdraw claims 12
and 15, along with their dependent claims, and that the remaining claims (with the proposed
amendment) would be allowed.

Claim 32 was objected to for a typographical error. The claim has been amended
as suggested by the Examiner in order to correct the error.

Claims 1-3, 5-8, 10, 11, 13, 14, 25, 29 and 31 were rejected under 35 U.S.C.
103(a) over Drake, Jr., et al. (U.S. Patent 5,461,611) in view of Chikenji et al. (U.S.
Patent 6,639,893). Claim 4 was rejected over Drake and Chikenji in view of “applicant’s
admitted prior art.” Applicant has amended independent claims 1 and 31 in order to
further clarify the distinction of the present invention over the cited art.

Drake describes a management system for local area networks. The management
system receives requests from other stations on the network to reserve facilities for a data
stream of a particular quality of service. If the requested facilities are available, an
allocator in the management system reserves the facilities for the requesting station.
Otherwise, the request is denied (abstract).

Chikenji describes a communication network in which two ring networks are
connected by a pair of between-ring transmission lines. These lines are used in avoiding
communication interruptions between ring networks due to faults (abstract).

Claim 1, as amended, describes a method for routing data flows in a network in

which resources are allocated to nodes in the network in predetermined quanta. When a
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given node (such as the first node recited in claim 1) receives a request to carry a data flow
to another node, there are two possible courses of action:
1)  If the first node has sufficient resources already allocated to it on one or more
paths leading to the other node, the node uses the resources to carry the data
flow over one of the paths to the other node, without requesting additional
resources.
2)  If the allocated resources are insufficient, the first node requests an increased
allocation. The node may then receive an increased allocation of resources on
one of the paths by a predetermined quantum.
This process is illustrated in the specification in Fig. 4 and is described in detail with
reference thereto. As noted in paragraph 0041 of the published specification, this mode of
allocaﬁon is useful in limiting the frequency with which allocation and deallocation
operations must be performed.

By contrast, in Drake’s system, the nodes must request a reservation of facilities

for each new data stream. Drake states explicitly that “the quality of service management

of a local area network is almost entirely concentrated in a single QoS management
station... QoS allocations are maintained only so long as a requestor continues to refresh the
request” (col. 2, line 65 - col. 3, line 10). Drake’s nodes do not have a prior allocation of
quanta that they can use to direct data flows in the manner recited in claim 1. When
Drake’s QoS management station (identified in Fig. 1 as allocator station 20) allocates a
QoS transmission path for a multimedia file, it determines the exact bandwidth required and
subtracts the bandwidth from each component on the path (col. 11, lines 11-21). Drake
does not teach or suggest the possibility that a node could use its own allocated quanta of
resources to carry a data flow, without requesting additional resources, if the allocated
resources are sufficient.

Therefore, claim 1 as amended is believed to be patentable over the cited art. In
view of the patentability of claim 1, claims 2-8, 10, 11, 13, 14 and 29, which depend from
claim 1, are also believed to be patentable.

Claim 31 is an independent claim, which recites a communication network that
operates on principles similar to those of the method of claim 1, and has been amended in
like fashion. Therefore, for the reasons stated above, claim 31 is believed to be patentable,
as are claims 25 and 32, which depend from claim 31.

Claims 9, 12, 15-17, 19-24 and 26-28 were rejected under 35 U.S.C. 103(a) over
Drake in view of Chikenji and further in view of McNamara (U.S. Patent 6,262,976).

7
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Claim 18 was rejected under 35 U.S.C. 103(a) over Drake, Chikenji and McNamara, in
view of “applicant’s admitted prior art.” Claim 26, which depends from claim 31, is
believed to be patentable in view of the patentability of amended claim 31, as explained
above. While disagreeing with the grounds of rejection of claims 9, 12, 15-24, 27 and 28,
Applicant has canceled these claims, as agreed in the above-mentioned telephone interview,
in order to expedite issuance of a patent on the claims that were agreed to be allowable.
Applicant reserves the right to prosecute the subject matter of the canceled claims in a
divisional application.

Applicant believes the amendments and remarks presented above to be fully
responsive to all of the objections and grounds of rejection raised by the Examiner. In
view of these amendments and remarks, all of the claims now pending in this application

are believed to be in condition for allowance. Prompt notice to this effect is requested.

Date: July 5, 2005 Respectfully submitted,

v/
S. Petér{udwig N

Reg. No. 25,351

Attorney for Applicants

DARBY & DARBY, P.C.
P.O. Box 5257

New York, NY 10150-5257
212-527-7700
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NOTICE OF ALLOWANCE AND FEE(S) DUE

7590 11/2212005 | _EXAMINER |
DARBY & DARBY P.C. PHAN, TRIH
805 Third Avenue
New York, NY 10022 . | ART UNIT |  pAPERNUMBER |

2661
DATE MAILED: 11/22/2005

| AppLicaTIONNO. [ - FILING DATE | FIRST NAMED INVENTOR [ ATTORNEY DOCKET NO. |  CONFIRMATIONNO. |
09/756,946 01/09/2001 Leon Bruckman 6727/01145 6186
TITLE OF INVENTION: FLOW ALLOCATION IN A RING TOPOLOGY

| APPLN. TYPE [ SMALL ENTITY [ ISSUE FEE l PUBLICATION FEE l TOTAL FEE(S) DUE ] DATE DUE I
nonprovisional NO $1400 $300 $1700 02/22/2006

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 US.C. 151. THE ISSUE FEE DUE INDICATED ABOVE
REFLECTS A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE APPLIED IN THIS APPLICATION. THE PTOL-85B (OR
AN EQUIVALENT) MUST BE RETURNED WITHIN THIS PERIOD EVEN IF NO FEE IS DUE OR THE APPLICATION WILL
BE REGARDED AS ABANDONED.

HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S) DUE shown above, or
above.

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now

Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B- Fee(s)

and twice the amount of the ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (if required) and 1/2
- the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL should be completed and returned to the United States Patent and Trademark Office (USPTO) with
your ISSUE FEE and PUBLICATION FEE (if required). Even if the fee(s) have already been paid, Part B - Fee(s) Transmittal should be
completed and returned. If you are charging the fee(s) to your deposit account, section "4b" of Part B - Fee(s) Transmittal should be
completed and an extra copy of the form should be submitted.

I11. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail  Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

or Fax (571) 273-2885

INSTRUCTIONS: This form should be_used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying
ﬁapers. Each additional paper, such as an assignment or formal drawing, must

7590 11/22/2005 ave its own certificate of mailing or transmission.
DARBY & DARBY P.C. ' Ce@ﬁcate of Mailing or Transmission .
transmitted to the USPTO (571) 273-2885, on the date indicated befow.
. (Depositor’s name)
(Signature)
(Date)
[ appLicationmo. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION No. ]
09/756,946 ) 01/09/2001 Leon Bruckman 6727/01145 6186
TITLE dF INVENTION: FLOW ALLOCATION IN A RING TOPOLOGY ’
[ APPLN.TYPE . |  SMALLENTITY | ISSUE FEE | ruLicaTioNFEE | TotaLrEES)DUE | ©  DATEDUE |
nonprovisional NO $1400 $300 $1700 02/22/2006
| EXAMINER | ART UNIT | cLass-suscLass |

PHAN, TRI H 2661 370-460000

1. Chzlm3g6e}<))f correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list

CFR (1) the names of up to 3 registered patent attorneys 1
(] Change of correspondence address (or Change of Correspondence or agents OR, alternatively,

Address form PTO/SB/122) attached. | (2) the name of a single firm (having as a membera 2

(] "Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 ree%Istered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

w

ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : O individual O Corporation or other private group entity O Government

4a. The following fee(s) are enclosed: 4b. Payment of Fee(s):
(O 1ssue Fee [ A check in the amount of the fee(s) is enclosed.
[ publication Fee (No small entity discount permitted) a Payment by credit card. Form PTO-2038 is attached.
(3 Advance Order - # of Copies () The Director is hereby authorized by charge the required fee(s), or credit any overgaymem, to

) ) Deposit Account Number (enclose an extra copy of this form
5. Change in Entity Status (from status indicated above) '
O Applicant claims SMALL ENTITY status. See 37 CFR 1.27. Qb Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

The Director-of the USPTO is requested to agp]y the Issue Fee and Publication Fee (if any) or to re- lg‘ply any previously paid issue fee to the application identified above.
NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signéture Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process;

an application. Confidentiality is govered by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, an

submitting the completed application form to the USPTO. Time will vna/ ds .nde upon the individual case. Any comments on the amount of time you require to com%]ete

this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S, Department of Commerce, P.O.

Rlox 1421(_)1_, A\I/qxap ! g,zgir ilntig 3.2313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO'THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
exandria, Virginia -1450.

Under the Paperwork Reduction Act of 19.95, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 07/05) Approved for use through 04/30/2007. OMB 0651-0033  U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
P.O. Box 1450
Alexandria, Virginia 22313-1450
.0V

WWW.uspo. g
| APPLICATION NO. ] FILING DATE [ FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. —|
09/756,946. 01/09/2001 Leon Bruckman 6727/01145 6186
7590 117222005 | EXAMINER |
DARBY & DARBY P.C. PHAN, TRI H
805 Third Avenue : i
New York, NY 10022 | ART UNIT | papERNUMBER |

2661

DATE MAILED: 11/22/2005

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 756 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 756 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

-

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB:site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571) 272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at (703) 305-8283.

Page 3 of 3
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Application No. Applicant(s)

. .. 09/756,946 BRUCKMAN, LEON
Notice of Allowability Examiner Art Unit
| Tri H. Phan 2661

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith {or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. TRIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. X This communication is responsive to 6/6/2005.

2. X] The allowed claim(s) is/are 1-8.10-11,13-14,25-26, and 29-32 (Now renumbered as 1-18).

3. [] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)[dJ Al b)[J Some* c)[JNone ofthe:
1. [J Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No. ___
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)). ‘
* Certified copies not received: ______.
Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements

noted below. Failure to timely comply will resultin ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [J hereto or 2) [] to Paper No./Mail Date . .
(b) O including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date ______.

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. (] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. [ Notice of References Cited (PTO-892) 5. [ Notice of Informal Patent Application (PTO-152)
2. [ Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [J Interview Summary (PTO-413),
Paper No./MailDate _____ .
3. [ Information Disclosure Statements (PTO-1449 or PTO/SB/08), 7. [J Examiner's Amendment/Comment
Paper No./Mail Date
4. [0 Examiner's Comment Regarding Requirement for Deposit 8. [J Examiner's Statement of Reasons for Allowance
of Biological Material
‘ 9.[JOther___ .
/
UYEN
P
RIMARY EXAMINER
U.S. Patent and Trademark Office
PTOL-37 (Rev. 7-05) Notice of Allowability Part of Paper No./Mail Date 20051101
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Application/Control No. Applicant(s)/Patent under
Search Notes Reexamination
09/756,946 BRUCKMAN, LEON
Examiner Art Unit
Tri H. Phan 2661
: SEARCH NOTES
SEARCHED (INCLUDING SEARCH STRATEGY)
Class Subclass Date Examiner DATE EXMR
389,406,
370 gggﬂ ! 7/16/2004 JK
305.42 EAST 7/16/2004 JK
370 439,460 7/16/2004 JK
Updated search 3/9/2005 JK 3
Updated search 11/1/2005 TP Consulted with Frank Duong (Pri) 10/31/2005 TP
Consulted with Brian Nguyen (Pri) 11/1/2005 TP
INTERFERENCE SEARCHED
Class Subclass Date Examiner
PGPub text search-
November 1,2005, see 11/1/2005 TP
interference search.

U.S. Patent and Trademark Office Part of Paper No. 20051101
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" ) PART B - FEE(S) TRANSMITTAL o2~ 23 ~0k
"Complei'e apgsqud-this form, together with ‘cable fee(s), to: Mail  Mail Stop ISSUE ‘ /

Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

or Fax (571) 273-2885

ild be used for transmitting the ISSUE FEE and PUBLICATION FEE (if requjredz,. Blocks 1 through 5 should be completed where
fence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
r directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

ropriatg.eA

u:at‘e,d‘ 5
paintéhanceniy

28
VCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the

. Fee(s) Transmittal. This certificate cannot be used for any other accompanying
gapers. Each additional paper, such as an assignment or formal drawing, must
7590 EXFR{228005IL CERTIFICATE ave its own certificate of mailing or transmission.

DARBY & DARBY P.C. 2106 &y 7 6 2 8 O 7 9 6 1 = usCertiﬁcate of Mailing or Transmission

805 Third A: Date Label Nod ed above, I hereby certify that this Fee(s) Transmittal is being deposited with the United
ird Avenue I hereby certify that, on the date inGicated above, this paper of States Postal ; ; : L W
o wi ; i i ervice with sufficient postage for first class mail in an envelo

New York, NY 10022 fee was deposied wilh the US Postal Senice & that twas  2ar 2800 SR U 'S o ISSURFEE address above, of being facsimile

addressed for delivery to the Commissioner for Patents, . nooved o the USPTO (571) 273-2885, on the date indicated befow.

P.O. Box 1450, Alexandria. VA 22313-1450 by “Express Maif
Post Office to Adcressee” service. . (Depositor's name)
Wl EE ..6""—_ (Signature)

Name (Print) Signature p—
[ APPLICATION NO. . | FILING DATE [ FIRST NAMED INVENTOR ] ATTORNEY DOCKET NO. ] CONFIRMATION NO. |
09/756,946 01/09/2001 Leon Bruckman 6727/01145 6186

TITLE OF INVENTION: FLOW ALLOCATION IN A RING TOPOLOGY

[ aeenTvPE | smaLLENTITY | ISSUE FEE. |  PUBLICATION FEE | ToTALFEEGS)DUE | DATE DUE |
nonprovisional NO $1400 $300 $1700 02/22/2006
r EXAMINER | ART UNIT |  crass-suBcLass |
PHAN, TRI H 2661 370-460000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR l'fﬁ)' (1) the names of up to 3 registered patent attorneys 1Darby & Darby
U Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. (2) the name of a single firm (having as a member a 2
{ "Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) Rec 4/26/02 R/F‘ 012866/0880

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the 61808%% been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. (2/24/2006 HBERHEL 000000

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE ORCE{UNERY) 1400.00 0P
02 FC:1504 300.00 0P

Corrigent Systems Ltd. TeliAviv, Israel
Please check the appropriate assignee category or categories (will not be printed on the patent) : O individual XA Corporation or other private group entity (] Government

4a. The following fee(s) are enciosed: 4b. Payment of Fee(s):
XX issue Fee L . XIXA check in the amount of the fee(s) is enclosed. $ 1700.00
X X1 publication Fee (No small entity discount permitted) . - " [ Payment by credit card. Form PTO-2038 is attached.
(3 Advance Order - # of Copies @XI‘h; Director is hereby authorized by charge the required fee(s), or credit any overpayment, to
’ Deposit Account Number _ (enclose an extra copy of this fomrs.

5. Change in Entity Status (from status indicated above)
m a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. Ov. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

The Director of the USPTO is requested to apply the Issue Fee and Publication Fee (if any) or to re-a%ply any previously paid issue fee to the application identified above.
NOTE: The Issue Fee and Publication Fee (if required) will not e accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in

interest as shown by the records of the United,States Patent and Trademark Office.
A"

Authorized Signature . 5 / W-)

Typed or printed name __S }e/te r ]g&d’é. _Registration No. 25,351"° .

This collection of information is required by 37 CFR 1.311. The information is rc_lgﬂ;ired to obtain or retain a benefit by the public which is to file (and by the USPTO to process
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1% minutes to complete, including gathering, preparing, an
submitting the completed application form to the USPTO. Time will vn{z deggndm upon the individual case. Any comments on the amount of time you require to complete
this form and/or szxﬁlgcstions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
li«l)x 14(512, A\l/qxap 1 3’2\3/{r ilnjg 323 13-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Aléxandria, virginia - L

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 07/05) Approved for usethrough 04/30/2007. OMB 0651-0033  U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Electronic Acknowledgement Receipt

EFS ID: 9288121
Application Number: 09756946
International Application Number:
Confirmation Number: 6186

Title of Invention:

FLOW ALLOCATION IN A RING TOPOLOGY

First Named Inventor/Applicant Name:

Leon Bruckman

Correspondence Address:

DARBY & DARBY P.C.

805 Third Avenue

New York NY 10022
us 2125277700
Filer: Peter Anthony Nieves/Elaine Cote
Filer Authorized By: Peter Anthony Nieves
Attorney Docket Number: 6727/01145
Receipt Date: 24-JAN-2011
Filing Date: 09-JAN-2001
Time Stamp: 12:09:05
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment no
File Listing:
Ex.1002

CISCO SYSTEMS, INC. / Page 205 of 224




Document .. . File Size(Bytes)/ Multi Pages
D t D t File N . . .
Number ocument Description rie Name Message Digest | Part/.zip| (if appl.)
347366
1 Power of Attorney executedpoaTOFILE.pdf no 6
df9ee8608d5bb0d5e838dff4303fbbb4d75

77dc3

Warnings:

Information:

Total Files Size (in bytes):i 347366

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

COMBINED REVOCATION OF POWER OF ATTORNEY WITH A NEW POWER OF
ATTORNEY AND CHANGE OF CORRESPONDENCE ADDRESS AND STATEMENT
UNDER 37 CFR 3.73(B)

To: Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

CORRIGENT SYSTEMS LTD., a corporation organized under the laws of Israel, states that it
is:

1. The assignee of the entire, right, title and interest in each of the patents and patent
applications identified on the attached Schedule A by virtue of either an assignment from
the inventor(s) of each of the identified patents and patent applications to the current
assignee as identified on the attached Schedule A, or a chain of title from the inventor(s)
of the patent application/patents to the current assignee as identified on the attached
Schedule A, said assignments recorded with the United States Patent and Trademark
Office at the reel and frame identified on the attached Schedule A or for which a copy
therefore is attached; and

2. Asrequired by 37 CFR 3.73(b)(1)(i), for each of the patents and patent applications listed
on the attached Schedule A the documentary evidence of the chain of title from the
original owner to the assignee was, or concurrently is being, submitted for recordation
pursuant to 37 CFR 3.11.

FURTHER, Corrigent Systems Ltd. states

3. That it hereby revokes all previous Powers of Attorney in the patents and patent
applications identified on the attached Schedule A, and hereby appoints Practitioners
associated with Customer Number 57449 as its attorneys and agents with respect to the
patents and patent applications identified in the attached Schedule A, and to transact all
business in the United States Patent and Trademark Office connected therewith; and

4. Requests that this Office please change the correspondence address for the patents and
patent applications identified in the attached Schedule A to the address associated with
Customer Number 57449,
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The undersigned has reviewed all documents in the chain of title for the patents and patent
applications identified in the attached Schedule A, and to the best of the undersigned’s
knowledge and belief, right, title and interest to the applications identified is in the assignee
identified above. The undersigned is empowered to act on behalf of the assignee.

CORRIGENT SYSTEMS LTD.
Signature: /4{/ Zu‘ Date: _Z A — SaL. 2044

Printed Name: ¢A"€ T MM
Title: PATEN T AT E £

Ex.1002
CISCO SYSTEMS, INC. / Page 208 of 224




¥990/89ST10[ 1TL190/01 $93pLIq [BNMIA| £119-ZSSOY
18 Z00Z/1/C PApI0931 "P)T SWSISAS JuUSBLLIOD) 0} SIOJUSAU] WO JUSWIUBISSY ur aseqerep Suneiy oyr Surosjorg
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| ATTY. DOCKET NO./TITLE |

APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT

09/756,946 01/09/2001 Leon Bruckman 6727/01145
CONFIRMATION NO. 6186

57449 POA ACCEPTANCE LETTER

SHEEHAN PHINNEY BASS & GREEN, PA
o/o PETER NIEVES OO LA N
000000045747717

1000 ELM STREET
MANCHESTER, NH 03105-3701

Date Mailed: 02/01/2011

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 01/24/2011.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

/mteklemichael/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |

APPLICATION NUMBER | FILING OR 371(C) DATE |
09/756,946 01/09/2001 Leon Bruckman 6727/01145
CONFIRMATION NO. 6186

DARBY & DARBY P.C. POWER OF ATTORNEY NOTICE

805 Third Avenue
New York, NY 10022 N AT FUAA R R
00000004574765

Date Mailed: 02/01/2011

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 01/24/2011.

+ The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

/mteklemichael/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFIGE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

:“3&%?;?553“"" 22313-1450
f APPLICATION NUMBER ] FILING OR 371(C) DATE | FIRST NAMED APPLICANT [ ATTY.DOCKET Nb./’l‘i’!‘}@ Il
09/756,946 01/09/2001 Leon Bruckman 6727/01145
CONFIRMATION NO. 6186
DARBY & DARBY P.C. POWER OF ATTORNEY NOTICE
805 Third Avenue

New York, NY 10022

SR

Date Mailed: 02/01/2011

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 01/24/2011.

» The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

/mteklemichael/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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Electronic Acknowledgement Receipt

EFS ID: 26106881
Application Number: 09756946
International Application Number:
Confirmation Number: 6186

Title of Invention:

FLOW ALLOCATION IN A RING TOPOLOGY

First Named Inventor/Applicant Name:

Leon Bruckman

Customer Number:

57449

Filer:

Yehuda Binder

Filer Authorized By:

Attorney Docket Number: 6727/01145
Receipt Date: 19-JUN-2016
Filing Date: 09-JAN-2001
Time Stamp: 13:46:38

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B}ttes)l Multl' 'Pages
Number Message Digest | Part/.zip| (if appl.)
137789
1 Power of Attorney Signed-POA.pdf no 2
03199d6fc2535ea8201418fc7d2606b12fce]
Warnings:

Information:
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) ) ) 139264
Assignee showing of ownership per 37

2 CFR3.73 SIGNED-sb0096-50.pdf no 2
93c94ed7e90473e22fd45e8a4e617a75ch
Warnings:
Information:
Total Files Size (in bytes){ 277053

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/SB/80 (11-08)

Approved for use through 11/30/2011. OMB 0651-0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

I hereby revoke all previous powers of attorney given in the application identified in the attached statement under
37 CFR 3.73(b).

| hereby appoint:

Practitioners associated with the Customer Number: 131926

OR
D Practitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used):

Name Registration
Number

Name Registration
Number

as attorney(s) or agent(s) to represent the undersigned before the United Sa es Patent and Trademark Office (USPTO) in connection with
any and all patent applications assigned only to the undersigned according to the USPTO assignment records or assignment documents
attached to this form in accordance with 37 CFR 3.73(b).

Please change the correspondence address for the application identified in the attached statement under 37 CFR 3.73(b) to:

The address associated with Customer Number: 131926

OR
Firm or
Individual Name
Address

City ‘ State Zip

Country

Telephone l Email

Assignee Name and Address:

Orckit IP, LLC
874 Walker Road, Suite C, Dover, Delaware, USA

A copy of this form, together with a statement under 37 CFR 3.73(b) (Form PTO/SB/96 or equivalent) is required to be
filed in each application in which this form is used. The statement under 37 CFR 3.73(b) may be completed by one of
the practitioners appointed in this form if the appointed practitioner is authorized to act on behalf of the assignee,

and must identify the application in which this Power of Attorne: e fi

SIGNATURD
The individual whose signature and title is g amlf of the assignee

Signature //ﬁ 4 t. # 307ate June 5, 2016

Name < Yehuda Bind 02459-1840kchone  +972-54-4444577

Title CEO and Owner of Orckit IP LLC

This collection of information is required by 37 CFR 1.31, 1.32 and 1.33. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes
to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9189 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 5652) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of information Act.

A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency’s responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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PTO/SB/9S (07-09)

Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(b)

Applicant/Patent Owner: Leon Bruckman
Application No./Patent No.: 09/756,946 Filed/lssue Date: 01-09-2001
Titled:

FLOW ALLOCATION IN A RING TOPOLOGY

ORCKIT IP, LLC ,a Limited Liability Company

(Name of Assignee)

(Type of Assignee, e.g., corporation, partnership, university, govemment agency, etc.

states that it is:

1. the assignee of the entire right, title, and interest in;

2. D an assignee of less than the entire right, title, and interest in
(The extent (by percentage) of its ownership interest is %); or

3. |:| the assignee of an undivided interest in the entirety of (a complete assignment from one of the joint inventors was made)

the patent application/patent identified above, by virtue of either:
A. E] An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a

copy therefore is attached.
OR

B. A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:
1. From: Leon Bruckman To: -ORCKIT COMMUNICATIONS LTD

The document was recorded in the United States Patent and Trademark Office at

Reel 011435 ,  Frame0015 ., orfor which a copy thereof is attached.

2. From: .ORCKIT COMMUNICATIONS LTD To: ORCKIT IP, LLC

The document was recorded in the United States Patent and Trademark Office at

Reel 038529 , Frame 0087 , or for which a copy thereof is attached.

3. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame or for which a copy thereof is attached.

D Additional documents in the chain of title are listed on a supplemental sheet(s).
|:| As required by 37 CFR 3.73(b)(1)(i), the documentary evidence of the chain of title from the original owner to the assignee was,
or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment Division in
accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supmc)'KWf'rpto fﬂ@alf of the assignee.
3

/Yehuda Binder/ 51 June 19, 2016

~ 831 Beacon St. # 307 pere
Yehuda Binde Newton, MA 024;5_9_-_1840 C € O and Owner of Orckit IP LLg
Printed or Typed Name Title

This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time
you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.

Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark

Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency's responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which

became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I

09/756,946 01/09/2001 Leon Bruckman

ATTY. DOCKET NO./TITLE |

CONFIRMATION NO. 6186

57449 POWER OF ATTORNEY NOTICE
SHEEHAN PHINNEY BASS & GREEN, PA

c/o PETER NIEVES N AT AT A
000000083933620

1000 ELM STREET
MANCHESTER, NH 03105-3701

Date Mailed: 06/24/2016

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 06/19/2016.

+ The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at

(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/rmturner myles/

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
09/756,946 01/09/2001 Leon Bruckman
CONFIRMATION NO. 6186

131926 POA ACCEPTANCE LETTER
May Patents Ltd. ¢/o Dorit Shem-Tov
P.0.B 7230 O LA
Ramat-Gan, 5217102 000000083533663
ISRAEL

Date Mailed: 06/24/2016

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 06/19/2016.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/rmturner myles/

page 1 of 1
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