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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 is 

described by Tsiang et al., in Request for Comments (RFC) 

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 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 

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, al though they can 

also be applied to bi-directional ring networks. For 

exarnple, 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 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 

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, 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 

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. 

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 links, 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 use of the requested 
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resources due to com.munications 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, 

bandwidth and, 

the one or more resources include a link 

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 

predetermined quantum. 

the selected path by 

Further additionally 

a 

or 

alternatively, selecting which of the paths is to carry 

the data includes verifying that a sufficient amount of 

the requested resources is 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 pref er ably, 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 

dispatcher receives 

of the 

and 

resources, 

processes 

wherein the 

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 is 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 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 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. l; 

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 is 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 2 0 comprises nodes 22, which are connected by 

links numbered 1 through 6. Each node is identified by 

the two links 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, 

is made up of segments corresponding to 

links between the nodes. 

each of which 

the physical 

A dispatcher 28 tracks the use 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 is 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 2 6. 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 values 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 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. 
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• node_used_Out - A.~ount 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: 

• 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. 

• 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. 

• 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. 

• 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 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 is chosen or assigned within network 20, at an 

assignment step 30. Assuming that dispatcher 28 runs on 

one of nodes 22, 

preferably chosen 

as mentioned above, 

by the nodes from 

the dispatcher is 

a.~ong 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 in 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 

dispatcher then 

node, at a request step 

checks whether there are 

34. The 

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 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 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 

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 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 

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 
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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, is 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 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 is 

invoked when one of the node's clients releases resources 

that it had earlier requested, at a release step 52. 

Preferably, a hysteresis factor, p, 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 is 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), 
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if the node finds that (used_In resource amount 

released) is less than or equal to (allowed_In - [l + 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 quantum 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 quantum 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 is 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 quantlli--n will put the node 

over budget on either or both of rings 24 and 2 6. In 

other words, the dispatcher checks for the inner ring 

whether node used In+ node_quantum > node_budget_In, and 
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likewise for the outer 

both rings over budget, 

ring. If the quantum will put 

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_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. 

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 
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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 is 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/rn.Ri.n for the inner ring, and Ro.n/rn.Ro.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: 

Usage_ ratij-~_u_t_e_r_) 
v~inner = 

Max(Ro.n/ mRo.n) 

Max(Ri.n/ mRi.n) 

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 
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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 l+T, wherein Tis 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 

~~ 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 
greater than or equal to l+T, the dispatcher selects the 
outer ring, at an outer ring selection step 78. 

If neither of the usage ratios is greater than or 
equal to l+T for the highest-priority resource, the 
dispatcher checks to determine whether there are other 

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 usage 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 be 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 

clock synchronization. 

One solution that has been proposed to meet these 

~~ needs is the Spatial Reuse Protocol (SRP), which is 

described by Tsiang et al., in Request for Comments (RFC) 

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 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 

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, al though 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 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 

while the network is running, in 

resource constraints. 

• 
costs automatically, 

response to network 

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, 

prefe~ably 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 

3 
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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 

the dispatcher processes the request 

whether to allocate the resources and, if 

and outer rings, 

and determines 

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" 

known in the art. 

or other factors 

This dynamic 

used in protocols 

capability is 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 links, 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 use of the requested 

4 
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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 is 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 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 is also 

·preferred embodiment 

provided, 

of the 

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 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 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. l; 

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 nod~ 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 
g=b 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 is 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. 

of the network, while Fig. 

1 shows the physical layout 

2 shows the logical layout. 
Network 20 comprises nodes 22, which 

links numbered 1 through 6. Each node 

the two links that are connected to 

between links 1 and 2, and so forth up 

are 

is 

it, 

to 

connected by 

identified by 

i • e • / N 1 2 

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 use of resources in 
~d 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, 

with one of the nodes, 

the dispatcher may be associated 

typically as a software process 

running on the node. As noted above, the resources with 

which the dispatcher is 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 utilization table, indicating the current 

i:, resource utilization for each resource on each of the 
\~ 
i~ 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 values of Ri. n or 

of Ro.n in the segment utilization table whenever it 

allocates or deallocates 

between two nodes. The 

resources for a 

update applies to 

segments along the route between the nodes. 

data flow 

all of ·the 

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: 

o node_budget_In - Maximum amount of the resource 

that the node can receive on the inner ring. 

o node_budget_Out - Maximum amount of the resource 

that the node can receive on the outer ring. 

o 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: 

• 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. 

• 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. 

• 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. 

• 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 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 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 in the 

art, as specified by SRP (RFC 2892), for 

builds the tables of network information 

subsequently in flow allocations. 

When a node receives a request from 

example, 

to be 

one of 

and 

used 

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 unallocated 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 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 

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 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 

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 
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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, is 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 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 is 

invoked when one of the node's clients releases resources 

that it had earlier requested, at a 

Preferably, a hysteresis factor, 

determining whether to deallocate one 

the resource (i.e., to return the 

dispatcher). Most preferably, p is 

between zero and one. 

release 

p, is 

or more 

quanta 

set to 

step 52. 

used in 

quanta of 

to the 

a value 

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 quantum 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 quantum 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 is 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_quantum > node_budget_In, and 
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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 
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 

1~ 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. 
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 
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request at 

sufficient 

• 
step 38. 

resources 

If only 

available 

one of 

on all 

• 
the rings has 

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 is 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: 

Usage _ r a ti j'_~_u_t_e_r_) 
\_inner 

= 
Max(Ro.n/ mRo.n) 
Max(Ri.n/mRi.n) 

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 
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back and forth between allocating resources on the inner 
and outer rings, 

At a first 

as described below. 

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 l+T, wherein Tis initially set 

equal to the resource threshold. If so, the dispatcher 

concludes that there is substantially heavier resource 
usage on the 

Consequently, 

outer ring than on the inner ring. 

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. In this case, if the ratio is 

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

outer ring, at an outer ring selection step 78. 

If neither of the usage ratios is greater than or 
equal to l+T for the highest-priority resource, the 
dispatcher checks to determine whether there are other 
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 usage 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 be 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 

~d ring, or a random toggle. 

Although preferred embodiments 

hereinabove with reference to a ring 

are described 

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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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 

resources due to 

network; and 

levels of use 

communications in 

of the 

process 

requested 

over the 

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 conveying the data 

flow over an inner or outer data link 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 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 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. 
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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. 

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 1 7, 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 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. 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 

dispatcher is operative as 

the associated node. 

to claim 27, wherein the 

a software process running on 
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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, 

paths, respective 

resources due to 

network; and 

for the links comprised by each of the 

levels of use of the requested 

communications in process over the 

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, arn;:i 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 link 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 

more resources comprise a 

with each of the links. 

claim 1, wherein the one or 

processing power associated 

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 

which of the paths is to carry the data 

verifying that a sufficient amount of the 

resources is available to carry the data flow 

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 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. 

16. A network according to claim 15, wherein the nodes 

are adapted to communicate using an Internet Protocol 
(IP) . 

1 7. 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 

\,g configured to select the first or the second path to 

carry the data flow. 

18. A network according to claim 1 7, wherein the first 

and the second paths respectively comprise inner and 
outer data link ring within the network provided by a 

~d 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 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. 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 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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#26,936, Melvin C. Gamer #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: 

DARBY & ZJARBY P.C. 
805 Third Avenue 
New York, NY 10022 

DIRECT TELEPHONE CALLS TO: 

S. Peter Ludwig 

· 212-527-7700 

FULL NAME AND RESIDENCE OF INVENTOR 1 

FIRST NAME: Leon MIDDLE NAME: LAST NAME: BRUCKMAN 

CITY: Peta ch Ti kva STATE OR FOREIGN COUNTRY: Israel 

COUNTRY OF CITIZENSHIP: Israel 

POST OFFICE ADDRESS: 
3 Degel Reuven Street 

ZIP CODE: 49402 

CITY: STATE OR COUNTRY: 
Petach Tikva Israel 
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FULL NAME AND RESIDENCE OF INVENTOR 2 

LAST NAME: FIRST NAME: MIDDLE NAME: 

CITY: 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: ST ATE OR FOREIGN COUNTRY: 

COUNTRY OF CITIZENSHIP: 

POST OFFICE ADDR'::2S: CITY: STATE OR COUNTRY: 

ZIP CODE: 

I 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 1 8 of the United States Code, and that such willful false statements may 
jeopardize the validity of the application or any patent issuing thereon. 

SIGNATURE OF INVENTOR 1: DATED: ( 9/(2/00 

SIGNATURE OF INVENTOR 2: _________ DATED: 

SIGNATURE OF INVENTOR 3: _________ DATED: 
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·- Doc .. ,,o.: ______ _ 
DECLARATION 

AND POWER OF ATTORNEY 
Original Application 

As a below named inventor, I declare that the information given herein is true, that I 

believe that I am the _original, first and sole inventor if only one name is listed at 1 

below, or a joint inventor if plural inventors are named below, of the invention entitled: 

FLOW ALLOCATION IN A RING TOPOLOGY 

which is described and claimed in: 

[X ]the attached specification or [ ] the specification in application 
Serial.No. 
Filed 

·that I do not know and do not believe that the same was ever known or used in the 
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 Ul')ited 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 

applicatkm in any country foreign to the United States of America on an application 

filed by me or my legal representatives or as~igns more than twelve months prior to 

this application, that I acknowledge my duty to disclose information of which I am 

aware which is material to patentability in accordance with 37 CFR ·§ 1.56. l hereby 

state that I have reviewed and understand ·the contents of the above-identified 

specification, including the claims, as amended by any amendment referred to above. 

I hereby claim the priority benefits under 35 U.S.C. § 119 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 APPLICATIONCSL IF ANY. OF WHICH PRIORITY IS CLAIMED 

COUNTRY 

NONE 

APPLICATION NO. DA TE OF FILING 
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' -

COUNTRY 

~· • 
ALL FOREIGN APPLICATIONS, IF ANY, FILED PRIOR 

TO THE APPLICATION(S) OF WHICH PRIORITY IS CLAIMED 

APPLICATION NO. DATE OF FILING 

POWER OF ATTORNEY: 

As a named inventor, I hereby appoint the following attorney(sl and/or agents(sl to prosecute this application and transact ail 

business in the Patent and Trademark office connected therewith: Gordon D. Coplein 1119, 165, William F. Dudine, Jr. 1120,569; 

Michael J. Sweedler 1119,937, 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 1129, 714, Martin 

E. Goldstein 1120,869, 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. Undvall #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 & :iARBY P.C. 
805 Third Avenue 
New York, NY 10022 

S. Peter Ludwig 

· 212-527-7700 

~~ FULL NAME AND RESIDENCE OF INVENTOR 1 

~d LAST NAME: BRUCKMAN FIRST NAME: Keon MIDDLE NAME: 

t: CITY: Peta ch Ti kva STATE OR FOREIGN COUNTRY: Israel 

COUNTRY OF CITIZENSHIP: Is rae 1 

POST OFFICE ADDRESS: 
3 Degel Reuven Street 

ZIP CODE: 4g4o2 

CITY: STATE OR COUNTRY: 

Petach Tikva Israel 
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FULL NAME AND RESIDENCE OF INVENTOR 2 

LAST NAME: FIRST NAME: 

CITY: ST ATE OR FOREIGN COUNTRY: 

COUNTRY OF CITIZENSHIP: 

POST OFFICE ADDRESS: CITY: 

ZIP CODE: 

FULL NAME AND RESIDENCE OF INVENTOR 3 

LAST NAME: 

CITY: 

;,bl COUNTRY OF CITIZENSHIP: 

t~ POST OFFICE ADDRl::2S: 

-= ZIP CODE: 

FIRST NAME: 

STATE OR FOREIGN COUNTRY: 

CITY: 

MIDDLE NAME: 

STATE OR COUNTRY: 

MIDDLE NAME: 

STATE OR COUNTRY: 

t~ I 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· 
\:j that these statements were made with the knowledge that willful false statements and 
lJJ the like so made are punishable by fine or imprisonment, or both, under Section 1001 ~;:J \d, of Title 1 8 of the United States Code, and that such willful false statements may 

jeopardize the validity of the application or any patent issuing thereon. 

SIGNATURE OF INVENTOR 1: DATED: (9/f':z/00 

SIGNATURE OF INVEMTOR 2: ___________ DATED: 

SIGNATURE OF INVENTOR 3: __________ DATED: 
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Date/ 0 / Labelefo~ 7 0 6 7 1 9 3 8 6f/$ PLEASE CHARGE ANY DEFICIENCY UP TO $300.00 OR t~ ~ ~ 
I here y cert, y that, on the date indicated above, this paper or CREDIT ANY EXCESS IN THE FEES DUE WITH THIS DOCU- • er,. 
fee was deposited with the U.S. Postal Serv1c & that 1t was MENT TO OUR DEPOSIT ACCOUNT NO. 04-0100 0..o ·.s, 

DARBY & DARBY P.C. 
805 Third Avenue 

New York, New York 10022 
212-527-7700 

::>r­
('1-
Cl) er. ~o 
\De:::>= 
0 = ·r"" ;;;.;--

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: 

lnventor/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 
[] Unexecuted declaration and power of attorney 

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

Serial No. TO BE ASSIGNED 

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

-2-
Docket No. 6727/01145 
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Docket No.: 6727/01145 

PATENT FEE COMPUTATION SHEET 

Basic Fee .. 

Total Claims 

Independent 
Claims 

Multiple 

No. of Claims 
Presented 

28 - 20 

2 3 

Claims 

Extra Claims 
Previously Paid 
For 

0 8 

- 0 = 0 

if so, add 

Number of 
Extra Claims 

X $18.00 

X $80.00 

$270.00 

for late submission of filing fee and/or declaration ($130.00) 

Small Entity REDUCTION (Half of Subtotal) 

for recordation of ($40.00) 

cirge for filing non-English language application ($130.00) 
'l:::.':.'7 

Rate 

$710. 00 

$144.00 

$0.00 

$0.00 

$0.00 

$854.00 

$0.00 

$40.00 

$0.00 

~TAL ................................. . $894.00 

Serial No. TO BE ASSIGNED Docket No. 6727/01145 

-3-
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• EXPRESS MAIL CERTIFICATE 

DARBY & DARBY P.C. 
805 Third Avenue 

New York, New York 10022 
212-527-7700 

Box PATENT APPLICATION 
Assistant Commissioner for Patents 
Washington, DC 20231 

Sir: 

Docket No: 6727/01145 

Enclosed please find an application for United States patent as identified below: 

lnventor/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 
[] Unexecuted declaration and power of attorney 

3. [X] Formal drawings, _§ sheets (Figs. 1-7) 
[] Informal drawings, _ sheets (Figs. ) 

4. [XJ Assignment for recording to: ORCKIT COMMUNICATIONS LTD. 

\ 
'v 
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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 

Serial No. TO BE ASSIGNED 

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

Docket No. 6727 /01145 
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.:.,. .... • • Docket No.: 6727/0I145 

PATENT FEE COMPUTATION SHEET 

No. of Claims Extra Claims Number of 
Presented Previously Paid Extra Claims 

For 

Basic Fee 

Total Claims 28 20 0 8 X $18.00 

Independent 
Claims 2 - 3 - 0 0 X $80.00 

Multiple Dependent Claims - if so, add $270.00 

1,0 
\.I Sijfcharge for late submission of filing fee and/or declaration ($130.00) 

"r'i 
S~TOTAL 

;= 
~~ 

m 
[T Small Entity REDUCTION (Half of Subtotal) 

e: 

~J . . $ F~ for recordation of assignment ( 40.00) 
5 

E==a 

cJirge for filing non-English language application ($130.00) 
a""! -::=-

Rate 

$710. 00 

$144.00 

$0.00 

$0.00 

$0.00 

$854.00 

$0.00 

$40.00 

$0.00 

TPJ.I'AL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $894.00 

Serial No. TO BE ASSIGNED Docket No. 6727 /01145 
-3-

Ex.1002 
CISCO SYSTEMS, INC. / Page 78 of 224



BEST AVAILAB 
Application or Docket Number 

PATENT APPLICATION FEE DETERMINATION RECORD 
Effective October 1, 2000 

CLAIMS AS FILED - PART I 
Column 1 

TOTAL CLAIMS 

FOR NUMBER FILED NUMBER EXTRA 

TOTAL CHARGEABLE CLAIMS minus 20= * 'g 
INDEPENDENT CLAIMS minus 3 = 

MULTIPLE DEPENDENT CLAIM PRESENT □ 
* If the difference in column 1 is less than zero, enter "0" in column 2 

CLAIMS AS AMENDED - PART II 

Total 

Independent * 

Column 1 
CLAIMS 

REMAINING 
AFTER 

AMENDMENT 

Minus 

Minus 

Column 2 
HIGHEST 
NUMBER 

PREVIOUSLY 
PAID FOR 

*** 

Column 3 

PRESENT 
EXTRA 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM 

Column 1 Column 2 Column 3 
CLAIMS HIGHEST 

REMAINING NUMBER PRESENT 
AFTER PREVIOUSLY EXTRA 

AMENDMENT PAID FOR 

Total * Minus ** ::; 

Independent * Minus *** 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM 0 

Total 

Independent • 

Column 1 
CLAIMS 

REMAINING 
AFTER 

AMENDMENT 

Minus 

Minus 

Column 2 Column 3 
HIGHEST 
NUMBER PRESENT 

PREVIOUSLY EXTRA 
PAID FOR 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM 

SMALL ENTITY 
TYPE c::J 

RATE FEE 

BASIC FEE 355.00 

X$9= 

X40= 

+135= 

TOTAL 

OTHER THAN 
OR SMALL ENTITY 

RATE FEE 

OR BASIC FEE 710.00 

OR X$18= l'-1'-f~ 

OR X80= 

OR +270= 

OR TOTAL 

OTHER THAN 
SMALL ENTITY OR SMALL ENTITY 

ADDI- ADDI-
RATE TIONAL RATE TIONAL 

FEE FEE 

X$9"' OR X$18= 

X40= OR X80= 

+135= OR +270= 

TOTAL 
ADDIT. FEE 

TOTAL 
OR ADDIT. FEE 

ADDI- ADDI-
RATE TIONAL RATE TIONAL 

FEE FEE 

X$ 9= OR X$18= 

X40= OR X80= 

+135= OR +270= 

TOTAL 
ADDIT. FEE 

TOTAL 
OR ADDIT. FEE 

ADDI- ADDI-
RATE TIONAL RATE TIONAL 

FEE FEE 

X$9= OR X$18= 

X40= OR XBO= 

+135= OR +270= 
• If the entry in column 1 is less than the entry in column 2, write "O" in column 3. TOTAL TOTAL 
•• If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20." OR ADDIT. FEE..,_ __ .... 
... If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3." 

ADDIT. FEE 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

FORM PT0-875 
(Rev. 8/00) 

Patent and Trademark Office. U.S. DEPARTMENT OF COMMERCE 
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PATENT APfLICATION SERIAL NO. _______ _ 

U.S. DEPARTMENT OF COMMERCE 
PATENT AND TRADEMARK OFFICE 

FEE RECORD SHEET 

01/12/2001 NROCHA1 00000002 09756946 

01 FC:101 
02 FC:103 

PT0-1556 
(5/87) 

·u.s. GPO: 1991MS9-082/19144 

710.00 OP 
144.00 OP 
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CERTIFICATE OF MAILING 

I hereby certify that this paper and every 
paper referred to therein as being enclosed 
is being deposited with the U.S. Postal 
Service as first class mail, postage prepaid, 
in an envelope addressed to: Commissioner of 
Patents and Trademarks, Washington, D.C. 20231, 
on _______ (Date of Deposit) 

Date Name 

63·-0S- di 

\ 
,... 

:it.u1T.~'" 

.RECEIVED 

MAR O 9 2(VJ1-. 
t:· ~y Technology Center 2600 

PLEASE CHARGE ANY DEFICIENCY UP TO $300.00 OR 
CREDIT ANY EXCESS IN THE FEES DUE WITH THIS 
DOCUMENT TO OUR DEPOSIT ACCOUNT NO. 04-0 I 00 

6727/0I145 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE7 0 6 7 '2 2 3 71 & 
In re Application of: EXPRESS MAI CERTIFICATE 

Leon BRUCKMAN 

Serial No: 09/756,946 Group Art Unit: 

Filed: January 9, 2001 Examiner: 

For: FLOW ALLOCATION IN A RING TOPOLOGY 

pate . ~ .No~'-
hereby t, on the date indicated:r:abo=ve~tt11,-·s _paper_or_ 

tee was deposited with the U.S. Postal Service'& that it was 
addressed for delivery to the ASSistant Commissioner tor 
:atents, WSS!'= OC 20231 by "Express Mail Post Office N/m1 Uo 9f .Blta(U, 

NI A (Print) SIQnattri 

INFORMATION DISCLOSURE ST A TEMENT [IDS] 

Honorable Commissioner of Patents and Trademarks 

Washington, D.C. 20231 

Sir: 

This Information Disclosure Statement is submitted in accordance with 3 7 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. 

[] 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 
l.56(c) more than three months prior to the filing of this IDS. 

[] i. 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 l.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 prior 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 ofrecord in accordance with l.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) __ ofthe 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 
MPEP § 609 A(3)). 

[] 5. 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 3 7 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. 

DARBY & DARBY P.C. 
805 Third A venue 
New York, N.Y. 10022 
(212) 527-7700 

M:\6727\0l 145\RJl.1D0289.WPD 

Respe~tfully submitted, 

S. 

Attorney for Applicant(s) 
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(minimum or small$3)) 

7/22/04 10:42:44 AM Page 1 
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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 

' 
small$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 
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• Application/Control Number: 09/756,946 

Art Unit: 2661 

DETAILED ACTION 

Claim Objections 

• 
Claims 1 and 15 are objected to because of the following informalities: 

Page 2 

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. 

10 

15 

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, 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 81 ). 

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 req_uest 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 

Ex.1002 
CISCO SYSTEMS, INC. / Page 91 of 224



• • Application/Control Number: 09/756,946 Page 3 

Art Unit: 2661 

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 

5 (col. 11, lines 13-17 where the known bandwidth represents the communications in 

progress and the bandwidth subtracted from that represents the requested 

resources ... ) 
II 

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 

10 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)." 

15 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 paths, will not be overused). The motivation for evenly distributing 

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

burdened while others are underutilized. 

Ex.1002 
CISCO SYSTEMS, INC. / Page 92 of 224



• • Application/Control Number: 09/756,946 Page 4 
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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 

5 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 

1 0 · determine, for the links comprised in each of the paths, respective levels of use of the 

requested resources due to communications in pro[g]ess over the network (col. 1 r, 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 

15 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 

20 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 

5 burdened while others are underutilized. 

Regarding claims 2 and 16, Drake and Chikenji 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-

1 O 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 Chikenji disclose the method of claim 1 

15 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 

20 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. 

5 Regarding claims 5 and 19, Drake and Chikenji 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 

1 0 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 

15 and the network of claim 15. 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 and each have a finite amount of processing power 

20 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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• • Application/Control Number: 09/756,946 Page 7 

Art Unit: 2661 

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. 

5 

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 

1 0 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 

15 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 Chikenji disclose the method of claim 7 

20 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 

5 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. 

1 0 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 

15 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. 

20 

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 

5 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 15 for the same reasons 

and motivation as in claim 15. 

1 0 Regarding claims 13 and 27, Drake and Chikenji disclose the method of claim 1 

and the network of claim 15. 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 

15 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 

20 and the network of claim 27. However, Chikenji 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 
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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. 

5 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 

1 O 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 

15 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 Chikenji 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 ). 

20 Regarding claims 9 and 23, Drake and Chikenji disclose the method of claim 1 

and the network of claim 17. However, both Drake and Chikenji 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 

5 the amount of its own traffic it transmits onto the network (Chin, col. 11, lines 12-16). 

10 

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. 

15 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 

20 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. 

5 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). 

10 July 22, 2004 

Joshua Kading 
Examiner 
Art Unit 2661 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: 

Leon Bruckman 

Serial No.: 09/756,946 

January 9, 2001 Filed: 

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) 

[]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. 

(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. 06727/000I145-US0 
- 1 -
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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 infonnation and belief, each item of infonnation 

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. 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 l.56(c) more 
than three months prior to the filing of this IDS. 
[] i. 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.). 

[] 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. § 
l .98(a)(2)(i), a copy/copies of the United States Patent on PTO/SB08 
is/are not being submitted. 

[] B. 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. 

[] C. 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]. 
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Applicant identifies these documents by attaching hereto copies of the forms PTO-892 and 

PTO/SB08 from the files ot the prior appiication(s) or a fresh ?TOiSB/Oo ii:si.iu~ i.iu:::sc; 

documents, and request that they be considered and made of record in accordance with 1.98( d). 

Per 37 CFR l.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 

l.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. 

[] 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)). 

[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. l.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 UNDER37 C.F.R. §1.78 TO RELATED APPLICATIONS 

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

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. 

October 7, 2004 

DARBY & DARBY P.C. 
805 Third A venue 
New York, N.Y. 10022 
(212) 527-7700 

Respectfully submitted, 

S. Pet 
Regis a ion . 51 
Attorney for Applicant 

Docket No. 06727/000I145-US0 
-4-

Ex.1002 
CISCO SYSTEMS, INC. / Page 105 of 224



0\P~ 
~ 

f. 
OCT O 8 7.004~t!'f---------------------------, 

1;.. ication No. (if known): 09/756,946 

~ 
ii 1"1tAD 

Attorney Docket No.: 06727/000I145-US0 

Certificate of Express Mailing Under 37 CFR 1.10 

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

&\/367697856-u.s 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

on ---"""O"""ct"""o"-be'-r .. A._2'""0"""0 .... 4 __ _ 
Date 

Typed or printed name of person signing Certificate 
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Approved for use through 07131/2006. 0MB 0651-0031 
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- - Substitute for fonn 1449A/8/PTO Complete If Known 

Application Number 09/756,946-Conf. #6186 

INFORMATION DISCLOSURE Filing Date January 9, 2001 

STATEMENT BY APPLICANT First Named Inventor Leon Bruckman 
Art Unit 2661 

(Use es many sheets as necessary) 
Examiner Name Joshua A. Kading 

Sheet I 1 I of I 1 Attorney Docket Number 06727 /000I145-US0 

U.S. PATENT DOCUMENTS 

Examiner Cite 
Document Number Publication Date Name of Patentee or 

Pages, Columns, Lines, Where 
Relevant Passages or Relevant 

Initials* No.' Number-Kind Code2 
( /fknown) MM-00-YYYY Applicant of Cited Document Figures Appear 

AA US-6,647,008-81 11/2003 Galand et al. 
AB US-6,584,535-81 06/2003 Ouellet et al. 
AC US-6,400,681-81 06/2002 Bertin et al. 
AD US-6,021,263-81 02/2000 Kuioorv et al. 

FOREIGN PATENT DOCUMENTS 

Foreign Patent Document Publicatkln 
Name of Patentee or 

Pages, Columns, Lines, 
Examiner Cite Date Where Relevant Passages 
Initials* No.' Counlly Code'-Number'-Kind Code' (/f known) MM-00-YYYY Applicant of Cited Document or Relevant Figures Appear r8 

•EXAMINER: Initial if reference considered, whether or not citation Is in confonnance with MPEP 609. Draw line through citation if not In confonnance and not 
considered. Include copy of this fonn with next communication to applicant. 'Applicant's unique citation designation number (optional). • See Kinds Codes of 
USPTO Patent Documents at www.uspto.gov or MPEP 901.04. 3 Enter Office that issued the documen~ 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. 5 Kind of document 
by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 0 Applicant Is to place a check marll here if English language 
Translation Is attached. 

NON PATENT LITERATURE DOCUMENTS 

Examiner Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, 

Initials' No.1 magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city T2 
and/or countrv where oublished. 

'EXAMINER: Initial if reference considered, whether or not citation Is In conformance with MPEP 609. Draw line through citation if not in confonmance 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 marll here If English language Translation Is attached. 

!Examiner I 
Signature 

I Date 
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I hereby certify that this correspondence is being deposited with the United States Postal Service as 
Express Mail, Airbill No. in an envelope addressed to: 
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Ev3676999591,lb 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 
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Date 
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Registration Number, if applicable Telephone Number 

Note: Each paper must have its own certificate of mailing, or this certificate must identify 
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AMENDMENT TRANSMITTAL LETTER 
Docket No. 

06727 /000l 145-USO 
Application No. Filing Date 

·1 

Examiner 

I 
Art Unit 

09/756,946-Conf. #6186 January 9, 2001 J. A. Kading 2661 

Applicant(s): Leon Bruckman 

Invention: FLOW ALLOCATION IN A RING TOPOLOGY 

TO THE COMMISSIONER FOR PATENTS 

Transmitted herewith is an amendment in the above-identified application. 

The fee has been calculated and is transmitted as shown below. 

CLAIMS AS AMENDED 
Claims Highest 

Remaining Number Number 
After Previously Extra Claims 

Amendment Paid Present Rate 

Total Claims 32 - 30 = 2 X 18.00 36.00 
Independent 

4 - 3 = 1 X 88.00 88.00 Claims 

Multiple Dependent Claims (check if applicable} □ 
Other fee (please specify}: 

TOTAL ADDITIONAL FEE FOR THIS AMENDMENT: I 124.00 I 
0 Large Entity D Small Entity 

D No additional fee is required for this amendment. 

D Please charge Deposit Account No. in the amount of $ 
A duplicate copy of this sheet is enclosed. 

0 A check in the amount of $ 124.00 to cover the filing fee is enclosed. 

D Payment by credit card. Form PTO-2038 is attached. 

0 The Director is hereby authorized to charge and credit Deposit Account No. 04-0100 
as described below. A duplicate copy of this sheet is enclosed. 

0 Credit any overpayment. 

0 Char ny addi~al filing or application processing fees required under 37 CFR 1.16 and 1.17. 

--:s:; ~ /71 Dated: October 25, 2004 
S. Peter\Ly.dwig L/-
Attorney Reg. No.: 25,351 

DARBY & DARBY P.C. 
P.O. Box 5257 
New York, New York 10150-5257 
(212) 527-7770 

Express Mail Label No. Dated: 
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PTO/SB/17 (10-04) 
Approved for use through 7/31/2006. 0MB 0651--0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no person are required to respond to a collection of information unless it disolavs a valid 0MB control number. 

FEE TRANSMITTAL 
Complete if Known 

Application Number 09/756,946-Conf. #6186 

for FY 2005 Filino Date January 9, 2001 

First Named Inventor Leon Bruckman 
Effective 10/01/2004. Patent fees are subject to annual revision. 

Examiner Name J. A. Kading n Applicant claims small entity status. See 37 CFR 1.27 Art Unit 2661 

TOTAL AMOUNT OF PAYMENT I ($) 124.00 Attorney Docket No. 06727/0001145-US0 

METHOD OF PAYMENT (check all that apply) FEE CALCULATION (continued) 

0c~eck 
□Credit 

Card 
□Money 

Order D Other D None 3. ADDITIONAL FEES 

D Deposit Account: 
Large Entity Small Entity 

Deposit 

I I Account 04-0100 Fee Fee Fee Fee Fee Description 
Number Code ($) Code ($) Fee Paid 

Deposit 

I Darby & Darby P.C. I 
1051 130 2051 65 Surcharge - late filing fee or oath 

Account 
Name 

1052 50 2052 25 Surcharge - late provisional filing fee or cover 
The Director Is authorized to: (check all that apply) sheet. 

D Charge fee(s) indicated below 0 Credit any overpayments 1053 130 1053 130 Non-English specification 

D Charge any additional fee(s) or any underpayment of fee(s) 1812 2,520 1812 2,520 For filing a request for ex parte reexamination 

□ Charge fee(s) indicated below, except for the filing fee 1804 920* 1804 920* Requesting publication of SIR prior to 
to the above-identified deposit account. Examiner action 

1805 1,840* 1805 1 840• Requ~sting p~blication of SIR after 
' Examiner action 

FEE CALCULATION 1251 110 2251 55 Extension for reply within first month 

1. BASIC FILING FEE 1252 430 2252 215 Extension for reply within second month 

Large Entity Small Entity 1253 980 2253 490 Extension for reply within third month 

Fee Fee Fee Fee Fee Descrimion Fee Paid 1254 1,530 2254 765 Extension for reply within fourth month 
Code ($) Code ($} 

1001 790 2001 395 Utility filing fee 

§ 
1255 2,080 2255 1,040 Extension for reply within fifth month 

1002 350 2002 175 Design filing fee 1401 340 2401 170 Notice of Appeal 

1003 550 2003 275 Plant filing fee 1402 340 2402 170 Filing a brief in support of an appeal 

1004 790 2004 395 Reissue filing fee 1403 300 2403 150 Request for oral hearing 

1005 160 2005 80 Provisional filing fee 1451 1,510 1451 1,510 Petition to institute a public use proceeding 

SUBTOTAL (1) I I 1452 110 2452 55 Petition to revive - unavoidable 
($) 0.00 

1453 1,370 2453 685 Petition to revive - unintentional 

2. EXTRA CLAIM FEES FOR UTILITY AND REISSUE 1501 1,370 2501 685 Utility issue fee (or reissue) 

Extra Fee from 1502 490 2502 245 Design issue fee 
Clalms below Fee Paid 

Total Claims ~ -30** = CD xi 18.00 l=I 36.00 I 1503 660 2503 330 Plant issue fee 

Independent ~ _3•• = [Dxl 88.00 l=I 88.00 I 1460 130 1460 130 Petitions to the Commissioner 
Claims 
Multiple Dependent I l=I I 1807 50 1807 50 Processing fee under 37 CFR 1.17(q) 

Larae Entitv Small Entltv 1806 180 1806 180 Submission of Information Disclosure Stmt 

Fee Fee Fee Fee Fee Description 8021 40 8021 40 
Recording each patent assignment per 

Code ($) Code ($) property (times number of properties) 

1202 18 2202 9 Claims in excess of 20 1809 790 2809 395 
Filing a submission after final rejection 

1201 88 2201 44 Independent daims in excess of 3 
(37 CFR 1.129(a)) 
For each additional invention to be 

1203 300 2203 150 Multiple dependent daim, if not paid 1810 790 2810 395 
examined (37CFR 1.129(b)) 

1204 88 2204 44 •• Reissue independent daims 1801 790 2801 395 Request for Continued Examination (RCE) 
over original patent 

1802 900 1802 900 Request for expedited examination 

1205 18 2205 9 •• Reissue claims in excess of 20 of a design application 
and over original patent Other fee (specify) 

SUBTOTAL (2) 1($) 124.00 I *Reduced by Basic Filing Fee Paid SUBTOTAL (3) 1($) o.oo 1 

•• or number previously paid, if greater; For Reissues, see above 

SUBMITTED BY I (Complete (if applicable)) 

Name (Print/Type} S ~ ~. dyv· Registration No. 125,351 Telephone (212) 527-7770 . '('"""'1" L:.l-' 19 I\ (AttomevlAaentJ 

Signature '){ ra_/J\---, Date October 25, 2004 
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07278 Docket No.: 06727/0001145-US0 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In Application of: BRUCKMAN 

Serial No.: 09/756,946 Group 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: 

October 25, 2004 

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 RFEKADUt 00000122 09756946 

01 FC:1202 
02 FC:1201 

36.00 OP 
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 m the 

network to each of the nodes; 

receiving a request at the first node to alleeate use a portion of the oHe or mere 

resources iH the Hetwork so as to carry the data flow between the first and second aHeS 

ef-the nodes over one of a plurality of paths therebetween, each such path comprising_ 

a respective 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 f)reeess progress over the 

network; aHd 

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. 

2 
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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 1 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) fu a communication network that includes a plurality of 

nodes interconnected by links, a method aeeordiag to elaim 11, for routing a data 

flow, comprising: 

3 
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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 ~f 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 

preeess progress over the network and to select which of the paths is to carry the data 

4 
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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 configur.ed 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. 
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23. (Original) A network according to claim 15, wherein the dispatcher is 

configured to change an allocation to the first n~de 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 3L 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, 
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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 tµe 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 I 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 I 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 Al), 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. 
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m order to reduce the communication and computing burden that are involved in 

frequently changing allocations. The approach of <J1I1ended claim 1 is neither taught nor 

suggested by the 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. 

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. 

Darby & Darby P.C. 
805 Third Avenue 
New York, NY 10022 
(212) 527-7700 
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s. 
Regis a 10n 1 
Attorney for Applicant 
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Docket No.: 06727/000145-US0 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: 

Leon Bruckman 

Serial No.: 09/756,946 

January 9, 2001 Filed: 

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. 

is filed: 

I. This IDS should be considered, in accordance with 37 C.F.R. 1.97, as it 

(Check one of the boxes A-D) 

[]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. 

[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 l.56(c) more than three months prior 
to the filing of this IDS. 

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

[] D. after (A), (B) and (C) above, but before payment of the issue fee: 
Applicant petitions under 37 C.F.R. l .97(d) for the consideration of this 
IDS. Under 37 CFR l.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 (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.) 

[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. § l.98(a)(2)(i), a copy/copies of the United States Patent 
on PTO/SB08 is/are not being submitted. 

[] B. 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. 

[] C. 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]. 

2 
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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 l.98(d). Per 37 CFR l.98(d), copies of these documents need 

not be filed in this application. 

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

with l.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 , 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] 
[] 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 

3 
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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. 

DARBY & DARBY P.C. 
P.O. Box 5257 
New York, N.Y. 10150-5257 
(212) 527-7700 

Respectfully submitted, 

S. Pet 
Regis 
Attorney for Applicant(s) 
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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 

Page 2 

5 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 1 O, second to 

last paragraph. Therefore, claim 32 should be changed to depend from claim 31. 

Appropriate correction is required. 

10 

15 

20 

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. (Chikenji). 

Regarding claims 1 and 31, Drake discloses, "a communication network, 

25 comprising: a plurality of nodes, comprising at least first and second nodes (figure 1, 

elements 1 O 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 

5 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 

1 0 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 

15 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 allocation of the resources to the first node on the selected path by a predetermined 

20 quantum (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 

5 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, 

1 0 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, 

15 Drake explicitly lacks what Chikenji further discloses, "the n_etwork 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. 

20 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 

5 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. 

1 0 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 would have been obvious to one with ordinary skill in 

15 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 Chikenji disclose the method of claim 1. However, 

Chikenji lacks what Drake further discloses, "the one or more resources comprise a 

20 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 

5 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, 

1 0 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 

15 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 

20 the same reasons and motivation as in claim 1. 
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Regarding claim 8, Drake and Chikenji 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 

5 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 

1 O 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 Chikenji disclose the method of claim 1. 

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 4-1 O 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 

20 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 Chikenji further discloses, 

"selecting which of the paths is to carry the data flow comprises selecting the one of the 

5 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 

1 0 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 Chikenji disclose the method of claim 1. 

However, Chikenji lacks what Drake further discloses, "receiving the request comprises 

15 choosing a dispatcher within the network to manage allocation of the resources, 

20 

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 Chikenji 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. 

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 

1 0 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 

15 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 

20 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 

5 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 

1 0 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 

15 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). 

20 

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

comprising: a plurality of nodes (figure 1, elements 1 0 and 29 correspond to first and 
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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 

5 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 

1 0 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 

15 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 

20 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 (Chikenji, col. 11, 

lines 58-63 where it is implied that by selecting a path with the smallest capacity used, 

5 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 

1 o 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 

15 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). 

20 

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 

1 O 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 

15 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 

20 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. 

5 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) 

10 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 

15 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 

20 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 
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total of the resources allocated to the first node to exceed the budget (col. 11, lines 4-1 O 

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 

5 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 

10 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, 

15 lines 4-1 O 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 

20 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, 

5 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. 

1 0 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 

15 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 

20 

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 

5 include the dispatcher with the network of claim 15 for the same reasons and motivation 

as in claim 15. 

Regarding claim 28, Drake, Chikenji, and McNamara disclose the network of 

claim 27. However, Chikenji and McNamara lack what Drake further discloses, "wherein 

1 0 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. 

15 

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 

20 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 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 30 and 32 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Drake et al. and Chikenji 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 

1 o 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 

15 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 

20 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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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 

1 O 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. 

15 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 

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

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

,~v~ 4--7~ 
BOB PHUNKULH 

PRIMARY EXAMINER 

~ing 
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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 

Page2 

5 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. 

10 Claim Rejections - 35 use § 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 15 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. 

20 Claims 1-3, 5~8, 1, 11, 13, 14, 25, 29, and 31 are rejected under35 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 81, Chikenji et al. (Chikenji). 

Regarding claims 1 and 31, Drake discloses, "a communication network, 

'.5 comprising: a plurality of nodes, comprising at least first and second nodes (figure 1, 

elements 1 0 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 

5 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. 1 o, lines 43-46), to direct 

the data flow from the first node to the second node over one.of the paths if the 

10 resources already allocated to the first node on the one of the paths are sufficient (col. 

10, lines 46-51 where if there enough ;esources 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 

15 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 allocation of the resources to the first node on the selected path by a predetermined 

20 quantum (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 an the largest amount of free 

5 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 far the purpose of 

distributing data communications as evenly as possible across paths (Chikenji, col. 11, 

lines 58-63 where it is implied that by selE?cting a path with the smallest capacity used, 

1 o 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, 

15 Drake explicitly lacks what Chikenji further discloses, "the network comprises an 
Internet Protocol (IP} network (col. 26, lines 27-29). 1

' 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. 

~o 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 select/ng the first or the second path 
(figure 13 in combination with col. 11, lines 35-64 where are only the two paths to select 

5 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 
indude the first and second paths with the method of claim 1 for the same reasons and 
motivation as in claim 1. 

1 O 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 would have been obvious to one with ordinary skill in 

15 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 Chikenji disclose the method of claim 1. However, 
Chikenji lacks what Drake further discloses, "the one or more resources comprise a 

~o 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 

5 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, 

10 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, /ines 4-10 where Drake is 

15 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 

20 the same reasons and motivation as in claim 1. 
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Regarding claim 8, Drake and Chikenji 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 

5 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 4-1 o 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 

1 O 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 Chikenji disclose the method of claim 1. 
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 

~O 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 wilh 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 Chikenji further discloses, 

"selecting which of the paths is to carry the data flow comprises selecting the one of the 

5 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 

1 O 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 Chikenji disclose the method of claim 1. 

However, Chikenji lacks what Drake further discloses, "receiving the request comprises 
15 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 indude the dispatcher with the 

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

20 

Regarding claim 14, Drake and Chikenji 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. 

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 

10 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 

15 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 

20 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 
5 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 
10 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 

15 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, 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 4.3w46 where the allocator 26 is located in the dispatcher) so as to carry the data 

5 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 

1 O 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 35.53 (emphasis on 

15 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, Le. 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 

~o 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)." 

Ex.1002 
CISCO SYSTEMS, INC. / Page 164 of 224



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

Page 12 

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 (Chikenji, col. 11, 
lines 58-63 where it is implied that by selecting a path with the smallest capacity used, 

5 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 

1 o use of at least one of the requested resources, taken over a/I 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 
15 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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uthe 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 JP 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 

1 O 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 

15 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 

20 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. 

5 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) 

1 o 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 

15 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, Chlkenji, and McNamara disclose the network of 

claim 15. However, Chikenji and McNamara lack what Drake further discloses "wherein 

20 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 
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total of the resources allocated to the first node to exceed the budget (col. 11, lines 4-1 O 

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 

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

include the permitting the data ffow if the requested resources were within the resource 

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

Regarding claim 22, Drake, Chikenji, and McNamara disclose the network of 

1 O claim 21 _ However, Chikenjl 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, 

15 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 

W 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, 

5 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. 

1 O 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 4-1 O where determining if the 

15 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 fo 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 

5 include the dispatcher with the network of claim 15 for the same reasons and motivati.on 

as in claim 15. 

Regarding claim 28, Drake, Chikenji, and McNamara disclose the network of 

claim 27. However, Chikenji and McNamara lack what Drake further discloses, "wherein 
1 0 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 ttie 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. 

15 

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 (MPA). 

Regarding claim 18, Drake, Chikenji, and McNamara disclose the network of 

20 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 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 30 and 32 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Drake et al. and Chikenji 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 
10 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 (cot. 11, lines 33-40 where the tokens 
15 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 

20 this would be so that the resources are shared fairly among all nodes by not allowing a 
single node to use all the resources. 

Ex.1002 
CISCO SYSTEMS, INC. / Page 171 of 224



5 

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

Response to Arguments 

Page 19 

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 
10 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. 

15 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 

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

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

~ 
~osh~a Kading 
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(4) __________________ _ 

Type: □Telephonic DTelevideo Conference ~ersonal (copy Is given to □ applicant ~plicant's representative). 

Exhibit shown or demonstration conducted: 0 Yes- ~No If yes, brief description: __________________ _ 

Agreement *as reached. D was not reached. 

Claim(s) discussed: __ l"--t--_,__'2..-_________________________________ _ 
Identification of prior art discussed: _________________________________ _ 
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SUBSTANCE OF THE INTERVIEW. 
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Manual of.Patent Examining.Procedure, Section 713.04 Substance of Interview must Be Made of Record 

Except as otherwise provided, a complete written statement as to the subst!i~t~ of ~face-to-face or ieleplione interview with regard to an application~ 
made of record in the appljcation whether or not an agreement with the examiner was reached at the interview. 

(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 ~ by the applicant. An interview does not remove the necessity for reply to Office actiori as specified in §§ 1.111 
and 1.135. (35 U.S.C. 132) 

§ 1.2. Business to be transacted in writing. All• business wUh the Patent or Trademark Office should be transacted in writing. The personal attendance of 
applicants or their attorneys ·or·agehts at tne 'Patent and Trademark Office ·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. ........... . ~ ~· ... _ . .....,,. 

, .~ .. ·. ·• t·', .- r.i • ·.' · ,. ' · ... ·, , 

The action of the Patent·and.Traaemark'Ottice.cannot•be based exclusively on the written record In the Office if that record Is itself incomplete through the failure 
to record the substance of interviev.:s. · · · 

II 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. It is the examiner's responsibility to see.that.such a recprd is made and to correct material inaccuracies which bear directly on the question of 
patentabillty. · • · · · · · · .,. ' "· · - ':: : :; . .. ·;•·· , , , .•. •. :· . .. . . •. , •• 

Examiners must complete a two-sheet carbon lnterieaf 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 handwritt~n form using!'! l:>aU p~int pen. Discussions .regarding 
only procedural matters, directed solely to restriction requirements for which interview recordation Is otherwise provided for. in ·section 812.01 · <if ttie Manual of Patent'• 
Examining Procedure, pointing out typographical errors or unreadable script in Office actions or the like, or resulting In an examiner's amendment that fully sets forth 
the agreement are excluded from the interview recordation procedures below. 

The Interview Summaiy Fonm shall be given an appropriate paper number, placed In the right hand portion of the Ille, and listed on the "Contents· list on the Ille 
wrapper. In a personal interview, the duplicate copy of the Form is removed and given to the appli9.ant.(pratto1TJeyor agent) l:!I ttie.conclusion.ofthe.intervlew. In.the. 
case of a telephonic Interview, 'th·e -copy'is mailed to the 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 application 
- Name of applicant 
- Name of examiner 
-Date of interview .... :, .. "· ,:.: · • 
- Type of interview (pei'sonafor telephonic) 
-Name of particlpant(s)) (applicant, attorney 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 art discussed ·:~·:-, 
-An Indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be.by attai:::hment of a copy 

of amendments or claims agreed as being allowable). (Agreements as to allowability are tentative and do not restrict further acllop by the examiner to the 
contrary.) ·· · · · · · .. · 

- The signature of the examiner who conducted the interview 
-Names of other Patent a_nd Trademark pt11ce personnel present 

The Form also contains a statement reminding the applicant of his responsibility to record the substance of the interview. 
·-. . 

It Is deslreable 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 tf1at the exam[f)l:lr will recor.d sam.e. WJ1ere. the examiner agrees to record the substance .oUhe inter:view,·or when it is adequately recorded-on the 
Form or in an attachment to the Fonm, the examiner should check a box at the bottom of the Form informing the applicant that he need not supplement the Form by 
submitting a sep~rate record of the substance of the interview. 

It should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordatlon of the interview unle.ss it includes, 
or is supplemented bv the applicant or the examiner to include, a,11 of the ap~lica~l.e it~ms required below concem_ing the ~u,bst~nce of the inte_r:view: 

A complete and proper recordation of the substance of any interview should include at least the following applicable items: 

1) A brief description ofthe nature of any exhibit shown or any demonstration conducted; 
2) an identification of the claims discussed, 
3) an identification of specific prior art discussed, 
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these·are already described on ttie Interview Summary 

Fonm completed by the examiner, . ., , . . . . . . . _ 
5) a brief identification of the general thrust of the principal arguments presented to the examin.er. The identification of arguments need not qe lengthy or 

elaborate. A verbatim or highly detalled description of the arguments is 'not 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 cou·rse, 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 results or outcome of the interview unless already described in the Interview Summary Form completed by the examiner. 

' . . . :. . ,' . ' . ' ' 

Examiners are expected to carefully review the applicant's record of th!l substance ofan interview. If the rec'ord 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 place at the interview should be carefully checked to determi11e 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 patentability, it should be pointed out in the next Office letter. II 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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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 

Honorable Commissioner for Patents 

P.O. Box 1450 

Alexandria, Virginia 22313-1450 

AMENDMENT 

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. 

2 
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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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AMENDMENT TRANSMITTAL LETTER 
Application No. 

09/756,946 

Applicant(s): Leon Bruckman 

Filing Date 
January 9, 2001 

Invention: FLOW ALLOCATION IN A RING TOPOLOGY 

Examiner 
J. A. Kading 

TO THE COMMISSIONER FOR PATENTS 

Transmitted herewith is an amendment in the above-identified application. 

The fee has been calculated and is transmitted as shown below. 

CLAIMS AS AMENDED 
Claims Highest 

Remaining Number Number 
After Previously Extra Claims 

Amendment Paid Present Rate 

Total Claims 18 - 40 = X 

Independent 
Claims 2 - 6 = X 

Multiple Dependent Claims (check if applicable) □ 
Other fee (please specify): Extension for response within first month 

TOTAL ADDITIONAL FEE FOR THIS AMENDMENT: 

D Large Entity 0 Small Entity 

D No additional fee is required for this amendment. 

Docket No. 
06727 /000I145-US0 

Art Unit 
2661 

60.00 

60.00 

D Please charge Deposit Account No. _____ in the amount of$ _____ _ 

A duplicate copy of this sheet is enclosed. 

G:} A check in the amount of$ 60.00 to cover the filing fee is enclosed. 

D Payment by credit card. Form PTO-2038 is attached. 

G:} The Director is hereby authorized to charge and credit Deposit Account No. 04-0100 

as described below. A duplicate copy of this sheet is enclosed. 

GJ Credit any overpayment. 

x C or application processing fees required under 37 CFR 1.16 and 1.17. 

DARBY & DARBY P.C. 
P.O. Box 5257 
New York, New York 10150-5257 
(212) 527-7770 

Express Mail Label No. Dated: _______ _ 

{W:\06727\000l 145000\00467043.DOC 1mmunmllllllDWIHIHmlllllllUIIIIUIIII } 

Dated: July 5, 2005 
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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 

allocation 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). 
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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 

DARBY & DARBY, P.C. 

P.O. Box 5257 

New York, NY 10150-5257 

212-527-7700 

8 

Respectfully submitted, 

s~ 
Reg. No. 25,351 

Attorney for Applicants 
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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 cop_y of the form should be submitted. 

III. 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. 

IMPORT ANT 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: Mml Mail Sto~ ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 · 

or.Ell (571) 273-2885 
INSTRUCTIONS: This fonn should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I 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 I, 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 I for any change of address) 

7590 

DARBY & DARBY P.C. 
805 Third A venue 
New York, NY 10022 

I 1/22/2005 

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 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal js being deposited with the United 
States Postal Service with sufficient PQStage for first class mail in an envelope 
addressed to the Mail Stog ISSUE FEE address abovi or beinfc facsi1D1le 
transmitted to the USPTO (: 71) 273-2885, on the date in catedbe ow. 

(Depositors name) 

(Signature) 

(Date) 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

09/756,946 01/09/2001 

TITLE OF INVENTION: FLOW ALLOCATION IN A RING TOPOLOGY 

APPLN. TYPE SMALL ENTITY ISSUE FEE 

nonprovisional NO $1400 

EXAMINER ART UNIT 

PHAN, TRIH 2661 

I. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

Leon Bruckman 6727/01145 

PUBLICATION FEE TOTAL FEE(S) DUE 

$300 $1700 

CLASS-SUBCLASS 

370-460000 

2. For printing on the patent front page, list 

(I) the names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

6186 

DATE DUE 

02/22/2006 

0 Change of correspondence address ( or Change of Correspondence 
Address fonn PTO/SB/122) attached. 

D "Fee Address" indication (or "Fee Address" Indication fonn 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

(2) the name of a single finn (having as a member a 2 ____________ _ 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 3 
listed, no name will be printed. -------------

3. 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 fonn 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) : 0 Individual O Corporation or other private group entity O Government 

4a. The following fee(s) are enclosed: 4b. Payment ofFee(s): 

0 Issue Fee O A check in the amount of the fee(s) is enclosed. 

0 Publication Fee (No small entity discount permitted) 0 Payment by credit card. Form PTO-2038 is attached. 

D Advance Order - # of Copies_________ 0 The Director is hereby authorized by charge the required fee(s), or credit any overpayment, to 
Deposit Account Number (enclose an extra copy ofth1s form). 

5. Change in Entity Status (from status indicated above) 

0 a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. 0 b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR I .27(g)(2). 

The Director of the USPTO is requested to apply the Issue Fee and Publication Fee (if any) or to re-apply 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 apphcant; 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 Signature ---------------------
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. Confidentialil)' is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, prepanng, and 
submttting the completed application form to the USPTO. Time will vary dc:pending upon the individual case. Any comments on the amount of time you reguire to complete 
this fonn and/or suggestions for reducing this burde9.1 should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. 
Box 1450, Alexandria, Virginia 22313-1450. DO NuT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, 
Alexandria, Virginia 22313-1450. • 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

PTOL-85 (Rev. 07/05) Approved for use through 04/30/2007. 0MB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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UNITED STATES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

09/756,946, 01/09/2001 

7590 

DARBY & DARBY P.C. 
805 Third A venue 
New York, NY 10022 

11/22/2005 

FIRST NAMED INVENTOR 

Leon Bruckman 

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

P.O. Box 1450 
Alexandria, Virginia 223 I 3-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

6727/01145 6186 

EXAMINER 

PHAN, TRIH 

ART UNIT PAPER NUMBER 

2661 

DATE MAILED: I 1/22/2005 

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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Notice of Allowability 

Application No. 

09/756,946 
Examiner 

Tri H. Phan 

Applicant(s) 

BRUCKMAN, LEON 
Art Unit 

2661 

-- The MAILING DA TE 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. THIS 
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. [8] This communication is responsive to 6/6/2005. 

2. [8] The allowed claim(s) is/are 1-B, 10-11.13-14,25-26, and 29-32 (Now renumbered as 1-18). 

3. D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a) D All b) D Some• c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D 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" ofthis communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

4. 0 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. D CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) D including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1) D hereto or 2) D to Paper No./Mail Date __ . 

(b) D including changes required by the attached Examiner's Amendment I 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. D Notice of References Cited (PTO-892) 

2. D Notice of Draftperson's Patent Drawing Review (PTO-948) 

3. D Information Disclosure Statements (PTO-1449 or PTO/SB/08), 
Paper No./Mail Date __ 

4. D Examiner's Comment Regarding Requiremen r Deposit 
of Biological Material 

L-

5. D Notice of Informal Patent Application (PTO-152) 

6. D Interview Summary (PTO-413), 
Paper No./Mail Date __ . 

7. D Examiner's Amendment/Comment 

8. D Examiner's Statement of Reasons for Allowance 

9'. D Other __ . 

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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Search Notes 
Application/Control No. Applicant(s)/Patent under 

Reexamination 

1111 11 Ill I II 11 11 II II 
09/756,946 BRUCKMAN, LEON 
Examiner Art Unit 

Tri H. Phan 2661 

SEARCHED 
SEARCH NOTES 

(INCLUDING SEARCH STRATEGY) 

Class Subclass Date Examiner DATE EXMR 

389,406, 

370 
395.21, 

7/16/2004 JK 
395.41, 
395.42 EAST 7/16/2004 JK 

370 439,460 7/16/2004 JK 

Updated search 3/9/2005 JK < 

Updated search 11/1/2005 TP Consulted with Frank Duong (Pli) 10/31/2005 TP 

Consulted with Brian Nguyen (Pli) 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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'comple\~ a 

o' 

PART B- FEE(S) TRANSMITTAL G:J'Z..- Z... 5 -Ok> 

is form, t~gether with -cable fee(s),-to; M.!ill Mail StoP. ISSUE -
'4A Commissioner for Patents 
....,,.,. P.O. Box 1450 
~ Alexandria, Virginia 22313-1450 

;'\ 1.\\~; ·, or Eu (571) 273-2885 
Id be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I through 5 should be completed where 
ence including the Patent, advance orders and notification of maintenance fees will be mailed to the current corres_pondence address as 

or directed otheiwise in Block I, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 

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 
papers. Each additional paper, such as an assignment or formal drawing, must 

7590 EX~GSGQJlAIL CERrlFICATE have its own certificate of mailing or transmission. 

DARBY & DARBY P .c. Date a I~ ii o<o Laooit" 7 6 2 8 0 7 9 6 1 -. \A$ Ce'!ftlcate of Maili~g or. Tra~smlsslo~ . . 
805 Third Avenue I hereby certi~• that. on the date indicated above. this paper or I hereby certify th.at th,~ Fee(s) "fransm1ttal 1s bemg deposited. ~1th the Umted 

New York, Ny 10022 fee was deposited with th u s Postal Service & that It was States Postal Service ~1th sufficient postage for first class mat! "! an env~loP.e 
addressed foi delivery t~ the Commissioner for Patents, addressed to the Mail Stop ISSUE FEE address above, or bemfc facs1m1le 
P.O. "°' 1450. N°"'dria VA 2231> 1450 by~~ <nwsmi""' to tho USPTO (571) 273-2885, on d< """iruli°""' be ow. 

Post Office to Addressee· service. j, I (Deposi;:~~:: I 
Nam~;i~.(... .€.£. ~Si ... gn-.a•~""'~· ----- · · 

(Date) 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR I A ITORNEY DOCKET NO. CONFIRMATION NO. 

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. PUBLICATION FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional NO $1400 $300 $1700 02/22/2006 

EXAMINER ART UNIT CLASS-SUBCLASS 

PHAN, TRIH 2661 370-460000 

I. Change of correspondence address or indication of "Fee Address" (3 7 
CFR 1.363). 

2. For printing on the patent front page, list 

(I) the names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

1Darby & Darby 
0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

(2) the name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listeo, no name will be printed. 

2 __________ _ 

3 ____________ _ 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) R 4 / 26 / 0 2 R /F. 012 866 / 0880 
PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. It in• assignee is identified betow"i... the d.1>cvuu:n.t.lias been filed for 
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assign/Dent. 02/24/2006 l'IBERHE1 OOvOOOO:> IJ'U::Jb':1'1b 

(A) NAME OF ASSIGNEE (B) RESIDENCE; (CITY and sr1TE OlJl~Y) 

02 FC:1504 
1400.00 OP 
300.00 OP 

Corrigent Systems Ltd. TeiLAviv, Israel 
Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual Xlli Corporation or other private group entity O Government 

4a. The following fee(s) are enciosed: 4b. Payment of Fee(s): 

X XJ Issue Fee rx:::oo.. check in the amount of the fee(s) is enclosed. $170 0 • 00 
X XJ Publication Fee (No small entity discount permitted) . 0 Payment by credit card. Form PTO-2038 is attached. 

0 Advance Order - # of Copies_________ 129Xi-he Director is hereby authorized by charge the required fee(s), or credit any overpayment, to 
Deposit Account Number Q , A J A A (enclose an extra copy of this form). 

5. Change in Entity Status (from status indicated above) 

JI a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. 0 b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR l .27(g)(2). 

The Director of the USPTO is requested to a[lply the Issue Fee and Publication Fee (if any) or to re-apply 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 tlie applicant; a registered attorney or agent; or the assignee or other party in 
interest as shown by the records of the · States Pate and rademark Office. 

Date_~:,,,c..;:."----"---'----'"''--------

. Registration No. __ 2_5_,'_3_5_1 ______ _ 

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 governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, prepanng, and 
submitting the completed applicatJon form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you reguire 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, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, 
Alexandria, Virginia 22313-1450. · 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 
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Electronic Acknowledgement Receipt 

EFSID: 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 

DARBY & DARBY P.C. 

-

805 Third Avenue 

Correspondence Address: -

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 I no 

File Listing: 
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Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

347366 
1 Power of Attorney executedpoaTOFILE.pdf no 6 

df9ee8608d5bb0d5e838dff4303fbbb4d75 
77dc3 

Warnings: 

Information: 

Total Files Size (in bytes) 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 A~~lications 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 A~~lication 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 A~~lication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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 

CORRI GENT 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. As required by 37 CFR 3.73(b)(l)(i), for each of the patents and patent applications listed 

on the attached Schedule A the documentary evidence of the chain oftitle from the 

original owner to the assignee was, or concurrently is being, submitted for recordation 

pursuant to 37 CFR 3.1 t. 

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. 

' 

I 
I. 
I 
i 
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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. 

Slgnoture, ~ L r "" 
Printed Name: ' MI IL/A-M 
Title: f ft'{(:aj \ J+-<;~j f_ f__ 

Ex.1002 
CISCO SYSTEMS, INC. / Page 208 of 224



S
C

H
E

D
U

L
E

 A
 

M
at

te
r N

o.
 

P
at

en
t n

am
e 

A
i;m

lic
at

io
n 

N
r.

 R
ec

or
de

d 

M
ul

ti
pl

e 
D

at
a 

L
in

ks
 A

gg
re

ga
ti

on
 W

it
h 

A
ss

ig
nm

en
t 

fr
om

 I
nv

en
to

rs
 to

 C
or

ri
ge

nt
 S

ys
te

m
s 

L
td

. 
re

co
rd

ed
 7

/1
5/

20
03

 a
t 

40
55

2-
61

03
 N

es
te

d 
P

ac
ke

t 
In

te
rr

up
ti

on
 

09
/7

56
,5

53
 

01
42

74
/0

42
3 

A
ss

ig
nm

en
t 

fr
om

 I
nv

en
to

rs
 to

 O
rc

ki
t C

om
m

un
ic

at
io

ns
, 

L
td

. 
re

co
rd

ed
 3

/1
5/

20
01

 a
t 

D
yn

am
ic

 F
ra

gm
en

ta
ti

on
 in

 L
ow

 R
at

e 
01

15
93

/0
88

1;
 A

ss
ig

nm
en

t f
ro

m
 O

rc
ki

t C
om

m
un

ic
at

io
ns

 L
td

. 
to

 C
or

ri
ge

nt
 S

ys
te

m
s 

40
55

2-
61

00
 C

ha
nn

el
s 

09
/7

56
,5

54
 

L
td

. 
re

co
rd

ed
 4

/2
6/

20
02

 a
t 0

12
86

6/
08

80
 

A
ss

ig
ru

ne
nt

 f
ro

m
 I

nv
en

to
rs

 to
 O

rc
ki

t C
om

m
un

ic
at

io
ns

, L
td

. 
re

co
rd

ed
 1

/9
/2

00
1 

at
 

01
14

35
/0

01
5,

 A
ss

ig
ru

ne
nt

 fr
om

 O
rc

ki
t C

om
m

un
ic

at
io

ns
 L

td
. 

to
 C

or
ri

ge
nt

 S
ys

te
m

s 
40

55
2-

61
02

 F
lo

w
s 

A
ll

oc
at

io
n 

in
 I

P
 R

in
g 

T
op

ol
og

ie
s 

09
/7

56
,9

46
 

L
td

. 
re

co
rd

ed
 4

/2
6/

20
02

 a
t 

01
28

66
/0

88
0 

A
ss

ig
ru

ne
nt

 f
ro

m
 I

nv
en

to
rs

 to
 O

rc
ki

t C
om

m
un

ic
at

io
ns

, L
td

. 
re

co
rd

ed
 2

/2
6/

20
01

 a
t 

R
es

ou
rc

e 
R

es
er

va
ti

on
 i

n 
a 

R
in

g 
01

15
80

/0
89

3;
 A

ss
ig

nm
en

t f
ro

m
 O

rc
ki

t C
om

m
un

ic
at

io
ns

 L
td

. 
to

 C
or

ri
ge

nt
 S

ys
te

m
s 

40
55

2-
61

01
 

N
et

w
or

k 
09

/7
94

,8
98

 
L

td
. 

re
co

rd
ed

 4
/2

6/
20

02
 a

t 
01

28
66

/0
88

0 
A

ss
ig

nm
en

t 
fr

om
 I

nv
en

to
rs

 to
 C

or
ri

ge
nt

 S
ys

te
m

s 
L

td
. 

re
co

rd
ed

 6
/7

/2
00

1 
at

 
40

55
2-

61
04

 O
ne

 S
id

ed
 R

P
R

 
09

/8
76

,4
14

 
01

18
88

/0
02

8 
In

te
rc

on
ne

ct
 A

nd
 G

at
ew

ay
 P

ro
te

ct
io

n 
In

 
A

ss
ig

nm
en

t f
ro

m
 I

nv
en

to
rs

 to
 C

or
ri

ge
nt

 S
ys

te
m

s 
L

td
. 

re
co

rd
ed

 7
/2

4/
20

01
 a

t 
40

55
2-

61
07

 B
id

ir
ec

ti
on

al
 R

in
gs

 N
et

w
or

ks
 

09
/9

10
,7

90
 

01
20

17
/0

93
4 

A
ss

ig
ru

ne
nt

 f
ro

m
 I

nv
en

to
rs

 to
 C

or
ri

ge
nt

 S
ys

te
m

s 
L

td
. 

re
co

rd
ed

 8
/3

0/
20

01
 a

t 
40

55
2-

61
08

 F
as

t P
ro

te
ct

io
n 

in
 R

in
g 

T
op

ol
og

ie
s 

09
/9

41
,7

23
 

01
21

30
/0

60
8 

A
ss

ig
ru

ne
nt

 f
ro

m
 I

nv
en

to
rs

 to
 C

or
ri

ge
nt

 S
ys

te
m

s 
L

td
. 

re
co

rd
ed

 1
1/

29
/2

00
1 

at
 

40
55

2-
61

09
 L

at
en

cy
 e

va
lu

at
io

n 
in

 a
 r

in
g 

ne
tw

or
k 

09
/9

47
,1

83
 

01
23

36
/0

41
9 

A
ss

ig
nm

en
t f

ro
m

 I
nv

en
to

rs
 to

 C
or

ri
ge

nt
 S

ys
te

m
s 

L
td

. 
re

co
rd

ed
 1

0/
3/

20
01

 a
t 

40
55

2-
61

06
 S

el
ec

ti
ve

 p
ro

te
ct

io
n 

fo
r 

ri
ng

 t
op

ol
og

ie
s 

09
/9

69
,8

39
 

01
22

29
/0

83
2 

S
on

et
 c

ir
cu

it
 e

m
ul

at
io

n 
w

it
h 

V
T

 
A

ss
ig

nm
en

t 
fr

om
 I

nv
en

to
rs

 to
 C

or
ri

ge
nt

 S
ys

te
m

s 
L

td
. 

re
co

rd
ed

 1
0/

17
/2

00
1 

at
 0

12
27

0-
40

55
2-

61
10

 c
om

pr
es

si
on

 
09

/9
78

,3
42

 
01

65
 

C
on

fi
gu

ra
ti

on
 o

f n
et

w
or

k 
in

te
rf

ac
es

 in
 a

 
A

ss
ig

nm
en

t f
ro

m
 I

nv
en

to
rs

 to
 C

or
ri

ge
nt

 S
ys

te
m

s 
L

td
. 

re
co

rd
ed

 1
0/

16
/2

00
1 

at
 

40
55

2-
61

11
 

bi
di

re
ct

io
na

l 
ri

ng
 n

et
w

or
k 

09
/9

78
,6

42
 

01
22

74
/0

60
7 

G
en

er
ic

 F
ra

m
ew

or
k 

fo
r 

E
m

be
dd

ed
 

A
ss

ig
ru

ne
nt

 f
ro

m
 I

nv
en

to
rs

 to
 C

or
ri

ge
nt

 S
ys

te
m

s 
L

td
. 

re
co

rd
ed

 1
2/

3/
20

01
 a

t 
40

55
2-

61
17

 S
of

tw
ar

e 
D

ev
el

op
m

en
t 

10
/0

05
,0

30
 

01
23

58
/0

50
8 

F
as

t f
ai

lu
re

 p
ro

te
ct

io
n 

us
in

g 
re

du
nd

an
t 

A
ss

ig
ru

ne
nt

 f
ro

m
 I

nv
en

to
rs

 to
 C

or
ri

ge
nt

 S
ys

te
m

s 
L

td
. r

ec
or

de
d 

1/
7/

20
02

 a
t 

40
55

2-
61

18
 n

et
w

or
k 

ed
ge

 p
or

ts
 

10
/0

36
,5

18
 

01
24

42
/0

91
4 

A
 vo

id
in

g 
O

ve
rl

ap
pi

ng
 S

eg
m

en
ts

 I
n 

ri
ng

 
A

ss
ig

ru
ne

nt
 f

ro
m

 I
nv

en
to

rs
 to

 C
or

ri
ge

nt
 S

ys
te

m
s 

L
td

. 
re

co
rd

ed
 1

/2
5/

20
02

 a
t 

40
55

2-
61

14
 b

as
ed

 T
L

S
 

10
/0

54
,8

45
 

01
25

23
/0

69
1 

S
pa

nn
in

g 
T

re
e 

P
ro

to
co

l 
F

or
 T

ra
ns

pa
re

nt
 

A
ss

ig
ru

ne
nt

 f
ro

m
 I

nv
en

to
rs

 to
 C

or
ri

ge
nt

 S
ys

te
m

s 
L

td
. 

re
co

rd
ed

 1
/2

5/
20

02
 a

t 
40

55
2-

61
15

 L
A

N
 S

er
vi

ce
s 

10
/0

57
,3

32
 

01
25

35
/0

51
0 

P
ro

te
ct

in
g 

th
e 

F
il

te
ri

ng
 D

at
a 

B
as

e 
in

 
A

ss
ig

ru
ne

nt
 f

ro
m

 I
nv

en
to

rs
 to

 C
or

ri
ge

nt
 S

ys
te

m
s 

L
td

. 
re

co
rd

ed
 2

/1
/2

00
2 

at
 

40
55

2-
61

12
 V

ir
tu

al
 B

 r
id

ge
s 

10
/0

61
,7

21
 

01
25

68
/0

66
4 

P
ro

te
ct

in
g 

th
e 

fi
lt

er
in

g 
da

ta
ba

se
 i

n 
A

ss
ig

ru
ne

nt
 f

ro
m

 I
nv

en
to

rs
 to

 C
or

ri
ge

nt
 S

ys
te

m
s 

L
td

. 
re

co
rd

ed
 2

/1
/2

00
2 

at
 

40
55

2-
61

13
 

vi
rt

ua
l 

br
id

ge
s 

10
/0

61
,7

21
 

01
25

68
/0

66
4 

Ex.1002 
CISCO SYSTEMS, INC. / Page 209 of 224



P
er

fo
rm

an
ce

 m
on

it
or

in
g 

o
f m

ul
ti

pl
e 

ch
an

ne
ls

 in
 a

n 
au

to
m

at
ic

 p
ro

te
ct

io
n 

A
ss

ig
nm

en
t f

ro
m

 I
nv

en
to

rs
 to

 C
or

ri
ge

nt
 S

ys
te

m
s 

L
td

. 
re

co
rd

ed
 2

/2
5/

20
02

 a
t 

40
55

2-
61

21
 

sw
it

ch
ed

 n
et

w
or

k 
10

/0
82

,7
71

 
01

26
45

/0
02

9 
D

if
fe

re
nt

ia
te

d 
se

rv
ic

es
 w

it
h 

m
ul

ti
pl

e 
A

ss
ig

nm
en

t f
ro

m
 I

nv
en

to
rs

 to
 C

or
ri

ge
nt

 S
ys

te
m

s 
L

td
. 

re
co

rd
ed

 4
/2

4/
20

,0
2 

at
 

40
55

2-
61

20
 l

ag
gi

ng
 le

ve
ls

 
10

/1
28

,4
54

 
01

28
33

/0
04

9 
P

er
fo

rm
an

ce
 M

on
it

or
in

g 
o

f h
ig

h 
sp

ee
d 

A
ss

ig
nm

en
t f

ro
m

 I
nv

en
to

rs
 to

 C
or

ri
ge

nt
 S

ys
te

m
s 

L
td

. 
re

co
rd

ed
 4

/2
4/

20
02

 a
t 

40
55

2-
61

16
 c

om
m

un
ic

at
io

ns
 n

et
w

or
k 

10
/1

28
,4

59
 

01
28

32
/0

93
2 

A
ss

ig
nm

en
t 

fr
om

 I
nv

en
to

rs
 to

 C
or

ri
ge

nt
 S

ys
te

m
s 

L
td

. 
re

co
rd

ed
 5

/3
0/

20
02

 a
t 

40
55

2-
61

22
 H

id
de

n 
F

ai
lu

re
 D

et
ec

ti
on

 
10

/1
56

,8
51

 
01

29
54

/0
10

4 

E
qu

ip
m

en
t P

ro
te

ct
io

n 
U

si
ng

 a
 P

ar
ti

al
 

A
ss

ig
nm

en
t 

fr
om

 I
nv

en
to

rs
 to

 C
or

ri
ge

nt
 S

ys
te

m
s 

L
td

. 
re

co
rd

ed
 8

/2
/2

00
2 

at
 

40
55

2-
61

23
 

S
ta

r 
A

rc
hi

te
ct

ur
e 

10
/2

11
,0

65
 

01
31

70
/0

38
7 

T
ra

ff
ic

 E
ng

in
ee

ri
ng

s 
in

 B
i-

di
re

ct
io

na
l 

A
ss

ig
nm

en
t f

ro
m

 I
nv

en
to

rs
 to

 C
or

ri
ge

nt
 S

ys
te

m
s 

L
td

. 
re

co
rd

ed
 8

/2
/2

00
2 

at
 

40
55

2-
61

19
 R

in
g 

N
et

w
or

ks
 

10
/2

11
,0

66
 

01
31

72
/0

61
3 

A
ss

ig
nm

en
t f

ro
m

 I
nv

en
to

rs
 to

 C
or

ri
ge

nt
 S

ys
te

m
s 

L
td

. 
re

co
rd

ed
 8

/2
3/

20
02

 a
t 

40
55

2-
61

25
 V

P
L

S
 u

si
ng

 a
 m

ul
ti

ca
st

 p
ro

to
co

l 
10

/2
26

,5
25

 
01

32
42

/0
05

0 
A

ss
ig

nm
en

t f
ro

m
 I

nv
en

to
rs

 to
 C

or
ri

ge
nt

 S
ys

te
m

s 
L

td
. 

re
co

rd
ed

 1
/7

/2
00

3 
at

 
40

55
2-

61
26

 H
ie

ra
rc

hi
ca

l 
V

P
L

S
 p

ro
te

ct
io

n 
10

/3
37

,3
82

 
01

36
38

/0
97

5 
A

ss
ig

nm
en

t 
fr

om
 I

nv
en

to
rs

 to
 C

or
ri

ge
nt

 S
ys

te
m

s 
L

td
. 

re
co

rd
ed

 2
/2

0/
20

03
 a

t 
40

55
2-

61
24

 M
P

L
S

 s
ig

na
li

ng
 o

ve
r 

R
P

R
 

10
/3

69
,9

53
 

01
38

07
/0

90
3 

A
ss

ig
nm

en
t f

ro
m

 I
nv

en
to

rs
 to

 C
or

ri
ge

nt
 S

ys
te

m
s 

L
td

. 
re

co
rd

ed
 3

/1
2/

20
03

 a
t 

40
55

2-
61

30
 R

in
g 

ne
tw

or
k 

w
it

h 
va

ri
ab

le
 r

at
e 

10
/3

87
,6

57
 

01
38

84
/0

50
5 

A
ss

ig
nm

en
t f

ro
m

 I
nv

en
to

rs
 to

 C
or

ri
ge

nt
 S

ys
te

m
s 

L
td

. 
re

co
rd

ed
 3

/2
4/

20
03

 a
t 

40
55

2-
61

28
 E

ff
ic

ie
nt

 T
ra

ns
po

rt
 o

fT
D

M
 S

er
vi

ce
s 

10
/3

96
,0

08
 

01
39

15
/0

07
7 

B
an

dw
id

th
 A

ll
oc

at
io

ns
 f

or
 L

in
k 

A
ss

ig
nm

en
t f

ro
m

 I
nv

en
to

rs
 to

 C
or

ri
ge

nt
 S

ys
te

m
s 

L
td

. 
re

co
rd

ed
 5

/1
3/

20
03

 a
t 

40
55

2-
61

31
 

A
gg

re
ga

ti
on

 
10

/4
36

,5
16

 
01

40
72

/0
52

4 
A

ss
ig

nm
en

t f
ro

m
 I

nv
en

to
rs

 to
 C

or
ri

ge
nt

 S
ys

te
m

s 
L

td
. 

re
co

rd
ed

 6
/1

3/
20

03
 a

t 
40

55
2-

61
32

 M
ul

ti
pr

ot
oc

ol
 m

ed
ia

 c
on

ve
rs

io
n 

10
/4

61
,8

07
 

01
41

90
/0

32
6 

; 

L
ay

er
 3

 n
et

w
or

k 
ro

ut
in

g 
w

it
h 

R
P

R
 

A
ss

ig
nm

en
t 

fr
om

 I
nv

en
to

rs
 to

 C
or

ri
ge

nt
 S

ys
te

m
s 

L
td

. 
re

co
rd

ed
 3

/2
9/

20
04

 a
t 

40
55

2-
61

33
 

L
ay

er
 2

 v
is

ib
il

it
y 

I 0
/8

12
,3

21
 

0I
5I

61
/0

65
5 

W
ei

gh
t c

al
cu

la
ti

on
 f

or
 t

ra
ff

ic
 

A
ss

ig
nm

en
t 

fr
om

 I
nv

en
to

rs
 to

 C
or

ri
ge

nt
 S

ys
te

m
s 

L
td

. 
re

co
rd

ed
 6

/3
/2

00
4 

at
 

40
55

2-
61

34
 m

an
ag

em
en

t 
10

/8
61

,2
72

 
01

54
44

/0
17

8 
M

ul
ti

po
in

t t
o 

m
ul

ti
po

in
t 

A
ss

ig
nm

en
t f

ro
m

 I
nv

en
to

rs
 to

 C
or

ri
ge

nt
 S

ys
te

m
s 

L
td

. 
re

co
rd

ed
 I

 l/
17

 /2
00

4 
at

 
40

55
2-

61
35

 c
om

m
un

ic
at

io
n 

ov
er

 r
in

g 
to

po
lo

gi
es

 
10

/9
33

,5
72

 
01

53
89

/0
64

4 
S

yn
ch

ro
ni

ze
d 

R
in

g 
S

of
tw

ar
e 

D
ow

nl
oa

d 
A

ss
ig

nm
en

t f
ro

m
 I

nv
en

to
rs

 to
 C

or
ri

ge
nt

 S
ys

te
m

s 
L

td
. 

re
co

rd
ed

 9
/2

7/
20

04
 a

t 
40

55
2-

61
37

 (
S

R
D

L
) 

10
/9

51
,5

75
 

01
58

44
/0

42
8 

A
ss

ig
nm

en
t f

ro
m

 I
nv

en
to

rs
 to

 C
or

ri
ge

nt
 S

ys
te

m
s 

L
td

. 
re

co
rd

ed
 1

1/
19

/2
00

4 
at

 
40

55
2-

61
36

 V
P

L
S

 o
ve

r 
ri

ng
 n

et
w

or
ks

 
10

/9
93

,8
82

 
01

60
19

/0
42

5 
A

ss
ig

nm
en

t f
ro

m
 I

nv
en

to
rs

 to
 C

or
ri

ge
nt

 S
ys

te
m

s 
L

td
. 

re
co

rd
ed

 5
/6

/2
00

5 
at

 
40

55
2-

61
38

 L
in

k 
ag

gr
eg

at
io

n 
W

it
h 

T
un

ne
li

ng
 

11
/1

23
,8

01
 

0 
I 6

54
5/

08
76

 
A

ss
ig

nm
en

t f
ro

m
 I

nv
en

to
rs

 to
 C

or
ri

ge
nt

 S
ys

te
m

s 
L

td
. 

re
co

rd
ed

 4
/7

/2
00

6 
at

 
40

55
2-

61
40

 T
w

o 
W

ay
 L

in
k 

A
gg

re
ga

ti
on

 
11

/2
79

,0
45

 
01

74
41

/0
88

1 

Ex.1002 
CISCO SYSTEMS, INC. / Page 210 of 224



R
es

ou
rc

e 
S

ha
ri

ng
 A

m
on

g 
N

et
w

or
k 

A
ss

ig
nm

en
t 

fr
om

 I
nv

en
to

rs
 to

 C
or

ri
ge

nt
 S

ys
te

m
s 

L
td

. 
re

co
rd

ed
 1

/1
1/

20
06

 a
t 

40
55

2-
61

42
 T

un
ne

ls
 

11
/3

05
48

6 
01

70
01

/0
16

7 
V

P
L

S
 F

al
iu

re
 P

ro
te

ct
io

n 
In

 R
in

g 
A

ss
ig

nm
en

t f
ro

m
 I

nv
en

to
rs

 to
 C

or
ri

ge
nt

 S
ys

te
m

s 
L

td
. 

re
co

rd
ed

 1
/1

8/
20

06
 a

t 
40

55
2-

61
44

 N
et

w
or

ks
 

11
/3

35
,7

70
 

01
75

02
/0

05
5 

R
ou

te
 S

el
ec

ti
on

 w
it

h 
B

an
dw

id
th

 
A

ss
ig

nm
en

t f
ro

m
 I

nv
en

to
rs

 to
 C

or
ri

ge
nt

 S
ys

te
m

s 
L

td
. 

re
co

rd
ed

 1
/2

4/
20

06
 a

t 
40

55
2-

61
43

 
S

ha
ri

ng
 O

pt
im

az
at

io
n 

O
ve

r 
R

in
gs

 
11

/3
39

,1
48

 
01

75
04

/0
80

2 
A

ss
ig

nm
en

t f
ro

m
 I

nv
en

to
rs

 to
 C

or
ri

ge
nt

 S
ys

te
m

s 
L

td
. 

re
co

rd
ed

 3
/2

/2
00

{,
 a

t 
01

76
51

/0
35

9;
 c

or
re

ct
iv

e 
as

si
gn

m
en

t t
o 

ad
d 

th
e 

ad
di

ti
on

al
 n

am
e 

o
f a

 c
on

ve
yi

ng
 p

ar
ty

 
H

ig
h 

ca
pa

ci
ty

 r
in

g 
co

m
m

un
ic

at
io

n 
re

co
rd

ed
 6

/2
7/

20
06

 a
t 

01
78

68
/0

54
4;

 c
or

re
ct

iv
e 

as
si

gn
m

en
t t

o 
co

rr
ec

t t
he

 5
th

 
40

55
2-

61
45

 
ne

tw
or

k 
11

/3
67

,2
31

 
as

si
gn

or
's

 n
am

e 
pr

ev
io

us
ly

 r
ec

or
de

d,
 r

ec
or

de
d 

7/
31

/2
00

6 
at

 O
 18

03
5/

01
63

 
M

A
C

 a
dd

re
ss

 l
ea

rn
in

g 
in

 a
 d

is
tr

ib
ut

ed
 

A
ss

ig
nm

en
t f

ro
m

 I
nv

en
to

rs
 to

 C
or

ri
ge

nt
 S

ys
te

m
s 

L
td

. 
re

co
rd

ed
 7

/1
0/

20
06

 a
t 

40
55

2-
61

46
 b

ri
dg

e 
11

/4
19

,4
44

 
01

79
04

/0
31

1 

T
ra

ns
pa

re
nt

 T
ra

ns
po

rt
 o

f F
ib

re
 C

ha
nn

el
 

A
ss

ig
nm

en
t f

ro
m

 I
nv

en
to

rs
 to

 C
or

ri
ge

nt
 S

ys
te

m
s 

L
td

. 
re

co
rd

ed
 6

/2
9/

20
06

 a
t 

40
55

2-
61

39
 T

ra
ff

ic
 O

ve
r 

P
ac

ke
t-

S
w

it
ch

ed
 N

et
w

or
ks

 
11

/4
79

,5
95

 
01

80
34

/0
19

5 
C

on
ne

ct
iv

it
y 

F
au

lt
 M

an
ag

em
en

t 
(C

F
M

) 
In

 N
et

w
or

ks
 W

it
h 

L
in

k 
A

gg
re

ga
ti

on
 

A
ss

ig
nm

en
t f

ro
m

 I
nv

en
to

rs
 to

 C
or

ri
ge

nt
 S

ys
te

m
s 

L
td

. 
re

co
rd

ed
 7

/1
1/

20
06

 a
t 

40
55

2-
61

49
 G

ro
up

 C
on

ne
ct

io
ns

 
11

/4
83

,6
50

 
01

81
03

/0
49

0 
P

oi
nt

-t
o-

m
ul

ti
po

in
t f

un
ct

io
na

li
ty

 i
n 

a 
A

ss
ig

nm
en

t f
ro

m
 I

nv
en

to
rs

 to
 C

or
ri

ge
nt

 S
ys

te
m

s 
L

td
. 

re
co

rd
ed

 8
/2

2/
20

06
 a

t 
40

55
2-

61
50

 b
ri

dg
ed

 n
et

w
or

k 
11

/5
08

,5
99

 
01

82
22

/0
83

4 
F

au
lt

-t
ol

er
an

t m
ed

iu
m

 a
cc

es
s 

co
nt

ro
l 

(M
A

C
) 

ad
dr

es
s 

as
si

gn
m

en
t i

n 
ne

tw
or

k 
A

ss
ig

nm
en

t f
ro

m
 I

nv
en

to
rs

 to
 C

or
ri

ge
nt

 S
ys

te
m

s 
L

td
. 

re
co

rd
ed

 9
/2

2/
20

06
 a

t 
40

55
2-

61
51

 
el

em
en

ts
 

11
/5

34
,5

36
 

01
82

92
/0

82
3 

A
ss

ig
nm

en
t f

ro
m

 I
nv

en
to

rs
 to

 C
or

ri
ge

nt
 S

ys
te

m
s 

L
td

. 
re

co
rd

ed
 1

2/
27

/2
00

7 
at

 
40

55
2-

61
54

 H
as

h-
ba

se
d 

m
ul

ti
-h

om
in

g 
11

/5
59

,0
37

 
02

02
92

/0
12

8 
F

or
w

ar
di

ng
 M

ul
ti

ca
st

 T
ra

ff
ic

 O
ve

r 
li

nk
 

A
ss

ig
nm

en
t 

fr
om

 I
nv

en
to

rs
 to

 C
or

ri
ge

nt
 S

ys
te

m
s 

L
td

. 
re

co
rd

ed
 1

2/
21

/2
00

6 
at

 
40

55
2-

61
52

 A
gg

re
ga

ti
on

 P
or

ts
 

11
/6

44
,7

73
 

01
87

43
/0

39
6 

rr
am

e 
co

nc
at

en
at

10
n 

w
ith

 u
ro

p
 

,A
ss

ig
nm

en
t 

tr
om

 1
nv

en
to

rs
 to

 c
o

m
g

en
t 

:s
ys

te
m

s 
L

ta
. 

re
co

ra
ea

 2
/"

6
/L

.U
U

/ 
at

 
40

55
2-

61
55

 P
re

ce
de

nc
e 

A
ss

ig
nm

en
t 

11
/7

04
,6

15
 

01
89

86
/0

08
2 

M
A

C
 A

D
D

R
E

S
S

 S
C

A
L

A
B

IL
IT

Y
 I

N
 

A
ss

ig
nm

en
t f

ro
m

 I
nv

en
to

rs
 to

 C
or

ri
ge

nt
 S

ys
te

m
s 

L
td

. 
re

co
rd

ed
 6

/1
8/

20
07

 a
t 

40
55

2-
61

53
 

IN
T

E
R

C
O

N
N

E
C

T
E

D
 R

IN
G

S
 

11
/7

64
,7

64
 

01
94

59
/0

80
6 

P
re

ve
nt

io
n 

O
f F

ra
m

e 
D

up
li

ca
ti

on
 I

n 
A

ss
ig

nm
en

t f
ro

m
 I

nv
en

to
rs

 to
 C

or
ri

ge
nt

 S
ys

te
m

s 
L

td
. 

re
co

rd
ed

 3
/7

/2
00

8 
at

 
40

55
2-

61
56

 I
nt

er
co

nn
ec

te
d 

R
in

g 
N

et
w

or
k 

12
/0

44
,1

58
 

02
06

15
/0

33
9 

A
ss

ig
nm

en
t f

ro
m

 I
nv

en
to

rs
 to

 C
or

ri
ge

nt
 S

ys
te

m
s 

L
td

. 
re

co
rd

ed
 7

/2
2/

20
08

 a
t 

40
55

2-
61

41
 

V
P

L
S

 r
em

ot
e 

fa
il

ur
e 

in
di

ca
to

r 
12

/0
93

,8
24

 
02

12
69

/0
63

3 
A

 D
ev

ic
e 

M
et

ho
d 

an
d 

S
ys

te
m

 f
or

 
A

ss
ig

nm
en

t f
ro

m
 I

nv
en

to
rs

 to
 C

or
ri

ge
nt

 S
ys

te
m

s 
L

td
. 

re
co

rd
ed

 2
/2

/2
00

9 
at

 
40

55
2-

61
58

 p
ro

vi
di

ng
 a

 m
ed

ia
 s

tr
ea

m
 

12
/1

43
,9

44
 

02
21

86
/0

53
7 

Ex.1002 
CISCO SYSTEMS, INC. / Page 211 of 224



E
ff

ic
ie

nt
 F

ul
l 

M
es

h 
L

oa
d 

T
es

ti
ng

 o
f 

A
ss

ig
nm

en
t f

ro
m

 I
nv

en
to

rs
 to

 C
or

ri
ge

nt
 S

ys
te

m
s 

L
td

. 
re

co
rd

ed
 1

0/
30

/2
00

8 
at

 
40

55
2-

61
59

 P
ac

ke
t b

as
ed

 C
om

m
un

ic
at

io
n 

S
ys

te
m

s 
12

/2
61

,0
72

 
02

17
59

/0
43

8 
A

ss
ig

nm
en

t f
ro

m
 I

nv
en

to
rs

 to
 C

or
ri

ge
nt

 S
ys

te
m

s 
L

td
. 

re
co

rd
ed

 1
/5

/2
00

9 
at

 
40

55
2-

61
62

 R
in

g 
N

et
w

or
k 

A
gg

re
ga

te
 R

at
es

 
12

/3
48

,3
61

 
02

20
53

/0
65

0 
H

ig
h-

S
pe

ed
 P

ro
ce

ss
in

g 
o

f M
ul

ti
ca

st
 

A
ss

ig
nm

en
t f

ro
m

 I
nv

en
to

rs
 to

 C
or

ri
ge

nt
 S

ys
te

m
s 

L
td

. 
re

co
rd

ed
 2

/1
1/

20
09

 a
t 

40
55

2-
61

60
 C

on
te

nt
 R

eq
ue

st
s 

12
/3

69
,0

11
 

02
22

38
/0

79
1 

E
ff

ic
ie

nt
 tr

an
sp

or
t o

fT
D

M
 s

er
vi

ce
s 

A
ss

ig
nm

en
t 

fr
om

 I
nv

en
to

rs
 to

 C
or

ri
ge

nt
 S

ys
te

m
s 

L
td

. 
re

co
rd

ed
 3

/1
7/

20
09

 a
t 

40
55

2-
61

29
 o

ve
r 

pa
ck

et
 n

et
w

or
ks

 
12

/4
04

,4
44

 
02

24
05

/0
54

1 
M

et
ho

d 
fo

r 
un

ic
as

t 
st

re
am

in
g 

o
f 

A
ss

ig
nm

en
t 

fr
om

 I
nv

en
to

rs
 to

 C
or

ri
ge

nt
 S

ys
te

m
s 

L
td

. 
re

co
rd

ed
 1

2/
1/

20
09

 a
t 

40
55

2-
61

61
 

m
ul

ti
ca

st
 c

on
te

nt
 

12
/6

28
,2

47
 

02
35

82
/0

53
3 

Ex.1002 
CISCO SYSTEMS, INC. / Page 212 of 224



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

09/756,946 01/09/2001 

57449 
SHEEHAN PHINNEY BASS & GREEN, PA 
c/o PETER NIEVES 
1000 ELM STREET 
MANCHESTER, NH 03105-3701 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Leon Bruckman 6727/01145 
CONFIRMATION NO. 6186 

POA ACCEPTANCE LETTER 

111111111111111111111111]~!1]!~1!~1!~11~~ 11i1~1 ~] 111111111111111 IIII 1111 

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 

APPLICATION NUMBER 

09/756,946 

DARBY & DARBY P.C. 
805 Third Avenue 
New York, NY 10022 

FILING OR 3 71 (C) DATE 

01/09/2001 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Leon Bruckman 6727/01145 
CONFIRMATION NO. 6186 

POWER OF ATTORNEY NOTICE 

111111111111111111111111]~!1]!~1!~1!~11~~ 11i111111] 111111111111111 IIII IIII 

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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~t~ ~ / 
1 UN1TED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

09/756,946 

DARBY & DARBY P.C. 
805 Third Avenue 
New York, NY 10022 

FILING OR 371(C) DATE 

01/09/2001 

UNl'l'EU S'l'A'l'ES UEl'AH'l'MENT OF COJIIMEIWE 
United States Patent nnd Trademark Office 
Addms: COMMISSIONER FOR PATENTS 

P.O. Box I 4l0 , 
Ale<andria. Vlf!Ollia 22313•1450 
www.uspto.gov 

FIRST NAMED APPLICANT I. AnY. DOCKET NO.rrl"_!'L~ 

Leon Bruckman 6727/01145 

CONFIRMATION NO. 6186 
POWER OF ATTORNEY NOTICE 

1111111111111 ~II 11111 ll~»!W!W!W!Wi~ l~~!l~lj 111111111111111111111 

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 

EFSID: 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 I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

137789 

1 Power of Attorney Signed-POA.pdf no 2 
03199d6fc253Sea8201418fc7d2606b 12fce 

fb97 

Warnings: 

Information: 
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139264 

2 
Assignee showing of ownership per 37 

SIGNED-sb0096-50.pdf no 2 
CFR 3.73 

c93c94ed7e904 73e22fd45e8a4e617a75cb 
bf8f 

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 Agglications 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 Agglication 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 Agglication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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 11/3012011. 0MB 0651-0035 

U.S. Patent and Trademark Offtce; 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 0MB 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. 
I hereby appoint: 

[l] 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 attomey(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection with 
any and all patent applications assigned .Q.[!)y to the undersigned according to the USPTO assignment records or assignment documents 
attached to this fonn 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 addre~ ~s<>c;arted wUh Custome, N,mbec I 131926 I 
LJ Firm or 

Individual Name 
Address 

City 
J State I Zip 

Country 

Telephone I 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 identi the a lication in which this Power of Attorne is to b le 

Signature 

Name 

Title 

SIGNAT 
The individual whose signature and title is ,, 

Yehuda Bind 

June 5, 2016 

phone +972-54-4444577 

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. Paten! 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, ca/11-800-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. 

2. 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. 

3. 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. 

·4. 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). 

5. 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. 

6. 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)). 

7. 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. 

8. 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. 

9. 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/96 (07-09) 
Approved for use through 07/31/2012. 0MB 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 tt displays a valid 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(b\ 

Applicant/Patent Owner: _L_e_o_n_B_r_u_c_k_m_a_n __________________________________ _ 

Application No./Patent No.: _0_9_17_5_6_,_9_4_6 __________ _ Filed/Issue Date: _0_1-_0_9_-2_0_0_1 __________ _ 

Titled: 
FLOW ALLOCATION IN A RING TOPOLOGY 

_O_R_C_K_IT_IP_,_L_L_C ___________ ,a Limited Liability Company 
(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc. 

states that it is: 

1. (81 the assignee of the entire right, title, and interest in; 

2. □ an assignee of less than the entire right, title, and interest in 
(The extent (by percentage) of its ownership interest is _____ %); or 

3. D 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 □ 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. (81 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 Frame 0015 or for 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 sup0RCKJT3rf1Sto r [ ealf of the assignee. 

/Yehuda Binder/ ' 

Yehuda Binde 

Printed or Typed Name 

51 
831 Beacon St.# 307 

Newton, MA 02459-1840 

June 19, 2016 

Date 

cG c) and Owner of Orckit IP LLfi 
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 US PTO. 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 fonn, ca/I 1-B00-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. 

2. 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. 

3. 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. 

4. 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). 

5. 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. 

6. 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)). 

7. 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. 

8. 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. 

9. 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 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

09/756,946 01/09/2001 

57449 
SHEEHAN PHINNEY BASS & GREEN, PA 
c/o PETER NIEVES 
1000 ELM STREET 
MANCHESTER, NH 03105-3701 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Leon Bruckman 

CONFIRMATION NO. 6186 
POWER OF ATTORNEY NOTICE 

111111111111111111111111]~!1]i~1i~1i~u,ium11111111111111111111111111 

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 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

09/756,946 01/09/2001 

131926 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Leon Bruckman 

CONFIRMATION NO. 6186 
POA ACCEPTANCE LETTER 

May Patents Ltd. c/o Dorit Shem-Tov 
P.O.B 7230 11111111111111111 lllll ll]~!l]!~l!~l!~HllUUII 111111111111111 IIII IIII 

Ramat-Gan, 5217102 
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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