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CLAIMS: 

 

1. An apparatus comprising: 

 a plurality of network interfaces including at least a first network interface, and a second 

network interface, 

wherein the first network interface is adapted to be connected to a first 

network, and 

wherein the second network interface is adapted to be connected to a 

second network, and  

a plurality of processors including at least a first processor, and a second processor for at 

least transmitting the translated data by the first processor, 

 wherein the first processor is configurable to: 

obtain data received from the first network via the first network 

interface, perform network address translation on the data such that the 

data has an address on the second network, and communicate to the 

second processor the data the first processor has translated from the first 

network to the second network, and  

obtain from the second processor data the second processor has 

received from the second network via the second network interface, 

perform network address translation on the data such that the data has an 

address on the first network, and communicate the data to the first network 

via the first network interface,  

wherein the first processor obtains data received from the first 

network work via the first network interface, and communicates data to 

the first network via the first network interface; and 

 wherein the second processor is configurable to: 

 obtain from the first processor the data the first processor has 

translated from the first network to the second network and communicate 

the data to the second network via the second network interface; and 

obtain data received from the second network via the second 

network interface and communicate the data to the first processor for the 
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first processor to perform network address translation on such that the data 

has an address on the first network, 

wherein the second processor obtains data received from the 

second network work via the second network interface, and communicates 

data to the second network via the second network interface. 

 

2. The apparatus of claim 1, further comprising at least a third network interface adapted to be 

connected to a third network, and at least a third a third processor, 

wherein the third processor is configurable to: 

 obtain data received from the third network via the third network 

interface, perform network address translation on the data such that the 

data has an address on the second network, and communicate to the 

second processor the data the third processor has translated from the third 

network to the second network, and  

obtain from the second processor data the second processor has 

received from the second network via the second network interface, 

perform network address translation on the data such that the data has an 

address on the third network, and communicate the data to the third 

network via the third network interface,  

wherein the third processor obtains data received from the third 

network work via the third network interface, and communicates data to 

the third network via the third network; and 

wherein the second processor is further configurable to: 

 obtain from the third processor the data the third processor has 

translated from the third network to the second network and communicate 

the data to the second network via the second network interface; and 

obtain data received from the second network via the second 

network interface and communicate the data to the third processor for the 

third processor to perform network address translation on such that the 

data has an address on the third network, 
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wherein the second processor obtains data received from the 

second network work via the second network interface, and communicates 

data to the second network via the second network. 

 

3. The apparatus of claim 2, wherein the apparatus is configurable such that: 

 all data received by the first network interface from the first network is 

communicated from the first network interface only to the first processor; and 

all data received by the third network interface from the third network is 

communicated from the third network interface only to the third processor. 

 

4. The apparatus of claim 3, wherein the apparatus is re-configurable such that: 

all data received by the first network interface from the first network is 

communicated from the first network interface only to the third processor; and 

all data received by the third network interface from the third network is 

communicated from the third network interface only to the first processor. 

 

5. The apparatus of claim 1, wherein the first processor is further configured to perform port 

translation on data. 

 

6. The apparatus of claim 1,  

wherein a shared memory circular queue is associated with the first processor and the 

second processor, the shared memory access queue having indexes associated therewith 

wherein to communicate by the first processor to the second processor the data the first 

processor has translated from the first network to the second network incudes to place by the first 

processor the data into the shared memory access queue,   

wherein to obtain by the second processor from the first processor the data the first 

processor has translated from the first network to the second network includes to read by the 

second processor  the data from shared memory access queue, and  

wherein the first and second processors update the indexes associated with the shared 

memory access queue to reflect data being placed into and read out of the shared memory access 

queue. 
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7. The apparatus of claim 6,  

wherein another shared memory circular queue is associated with the first processor and 

the second processor, the another shared memory access queue having indexes associated 

therewith, 

wherein to communicate by the second processor to the first processor the data the 

second processor has received from the second network via the second network interface incudes 

to place by the second processor the data into the another shared memory access queue,   

wherein to obtain by the first processor from the second processor the data the second 

processor has received from the second network via the second network interface includes to 

read by the first processor  the data from the another shared memory access queue, and  

wherein the first and second processors update the indexes associated with the another 

shared memory access queue to reflect data being placed into and read out of the another shared 

memory access queue. 

 

8. The apparatus of claim 3,  

wherein for all data received by the first network interface from the first network to be 

communicated from the first network interface only to the first processor, and for all data 

received by the third network interface from the third network to be communicated from the 

third network interface only to the third processor includes to: 

configure interrupts such that the first processor receives interrupts from the first network 

interface but not the third network interface, and 

configure interrupts such that the third processor receives interrupts from the third 

network interface but not the first network interface. 

 

9. The apparatus of claim 1, further comprising a semiconductor chip that has a plurality of 

cores, wherein a first of the cores comprises the first processor, and a second different one of the 

cores comprises the second processor. 

 

 10. The apparatus of claim 1 further comprising: 

 a third first network interface adapted to be connected to a third network, 
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a forth network interface adapted to be connected to a fourth network,  

a third processor, and  

a fourth processor, 

 wherein the third processor is configurable to: 

 obtain data received from the third network via the third network 

interface, perform network address translation on the data such that the 

data has an address on the fourth network, and communicate to the fourth 

processor the data the third processor has translated from the third network 

to the fourth network, and  

obtain from the fourth processor data the fourth processor has 

received from the fourth network via the fourth network interface, perform 

network address translation on the data such that the data has an address 

on the third network, and communicate the data to the third network via 

the third network interface,  

wherein the third processor obtains data received from the third 

network work via the third network interface, and communicates data to 

the third network via the third network; and 

 wherein the fourth processor is configurable to: 

 obtain from the third processor the data the third processor has 

translated from the third network to the fourth network and communicate 

the data to the fourth network via the fourth network interface; and 

obtain data received from the fourth network via the fourth 

network interface and communicate the data to the third processor for the 

third processor to perform network address translation on such that the 

data has an address on the third network, 

wherein the fourth processor obtains data received from the fourth 

network work via the fourth network interface, and communicates data to 

the fourth network via the fourth network. 

 

 11. The apparatus of claim 10, further comprising a first and a second semiconductor chip each 

of which has a plurality of cores, wherein a first of the cores of the first chip comprises the first 
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processor, a second different one of the cores of the first chip comprises the second processor, a 

first of the cores of the second chip comprises the third processor, a second different one of the 

cores of the second chip comprises the fourth processor. 

 

12. A non-transitory computer-readable medium having instructions stored thereon that when 

executed by at least one processor comprising a scheduling processor and a network processor, 

direct: 

  a network processor to at least translate data and a scheduling processor to at least 

transmit the translated data by the network processor,  

the network processor is configured to:  

   obtain data received from a first network via a first network interface of a 

plurality of network interfaces, perform network address translation on the data 

such that the data has an address on a second network, and communicate to the 

scheduling processor the data the network processor has translated from the first 

network to the second network, and  

  obtain from the scheduling processor data the scheduling processor has 

received from the second network via a second network interface of the plurality 

of network interfaces, perform network address translation on the data such that 

the data has an address on the first network, and communicate the data to the first 

network via the first network interface,   

  wherein the network processor obtains data received from the first 

network via the first network interface, and communicates data to the first 

network via the first network interface;   

 the scheduling processor is configured to: 

   obtain from the network processor the data the network processor has 

translated from the first network to the second network and communicate the data 

to the second network via the second network interface; and 

  obtain data received from the second network via the second network 

interface and communicate the data to the network processor for the network 

processor to perform network address translation on such that the data has an 

address on the first network, 
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  wherein the scheduling processor obtains data received from the second 

network work via the second network interface, and communicates data to the 

second network via the second network, 

  wherein the first network interface is configured to be connected to a respective first 

network and the second network interface is configured to be connected to a respective second 

network. 

 

13. The non-transitory computer-readable medium of claim 12, further comprising instructions 

stored thereon that when executed by at least one processor comprising a scheduling processor 

and a network processor, direct: 

at least a third network interface configured to a third network, and at least a third 

processor, 

wherein the third processor is configured to: 

 obtain data received from the third network via the third network 

interface, perform network address translation on the data such that the 

data has an address on the second network, and communicate to the 

scheduling processor the data the third processor has translated from the 

third network to the second network, and  

obtain from the scheduling processor data the scheduling processor 

has received from the second network via the second network interface, 

perform network address translation on the data such that the data has an 

address on the third network, and communicate the data to the third 

network via the third network interface,  

wherein the third processor obtains data received from the third 

network work via the third network interface, and communicates data to 

the third network via the third network; and 

wherein the scheduling processor is further configured to: 

 obtain from the third processor the data the third processor has 

translated from the third network to the second network and communicate 

the data to the second network via the second network interface; and 
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obtain data received from the second network via the second 

network interface and communicate the data to the third processor for the 

third processor to perform network address translation on such that the 

data has an address on the third network, 

wherein the scheduling processor obtains data received from the second 

network work via the second network interface, and communicates data to 

the second network via the second network. 

 

14. The non-transitory computer-readable medium of claim 13, wherein the medium having 

instructions stored thereon that when executed by at least one processor comprising a scheduling 

processor and a network processor, direct:: 

 all data received by the first network interface from the first network is 

communicated from the first network interface only to the network processor; and 

all data received by the third network interface from the third network is 

communicated from the third network interface only to the third processor. 

 

15. The non-transitory computer-readable medium of claim 14, wherein the medium having 

instructions stored thereon that when executed by at least one processor comprising a scheduling 

processor and a network processor, direct: 

all data received by the first network interface from the first network is 

communicated from the first network interface only to the third processor; and 

all data received by the third network interface from the third network is 

communicated from the third network interface only to the network processor. 

 

16. The non-transitory computer-readable medium of claim 12, wherein the medium having 

instructions stored thereon that when executed by at least one processor comprising a scheduling 

processor and a network processor, direct: 

the network processor is further configured to perform port translation on data. 
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17. The non-transitory computer-readable medium of claim 12, wherein the medium having 

instructions stored thereon that when executed by at least one processor comprising a scheduling 

processor and a network processor, direct: 

a shared memory circular queue is associated with the network processor and the 

scheduling processor, the shared memory access queue having indexes associated therewith 

wherein to communicate by the network processor to the scheduling processor the data 

the network processor has translated from the first network to the second network incudes to 

place by the network processor the data into the shared memory access queue,   

wherein to obtain by the scheduling processor from the network processor the data the 

network processor has translated from the first network to the second network includes to read 

by the scheduling processor  the data from shared memory access queue, and  

wherein the network and scheduling processors update the indexes associated with the 

shared memory access queue to reflect data being placed into and read out of the shared memory 

access queue. 

 

18. The non-transitory computer-readable medium of claim 17, the medium having instructions 

stored thereon that when executed by at least one processor comprising a scheduling processor 

and a network processor, direct: 

another shared memory circular queue is associated with the network processor and the 

scheduling processor, the another shared memory access queue having indexes associated 

therewith, 

wherein to communicate by the scheduling processor to the network processor the data 

the scheduling processor has received from the second network via the second network interface 

incudes to place by the scheduling processor the data into the another shared memory access 

queue,   

wherein to obtain by the network processor from the scheduling processor the data the 

scheduling processor has received from the second network via the second network interface 

includes to read by the network processor  the data from the another shared memory access 

queue, and  
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wherein the network and scheduling processors update the indexes associated with the 

another shared memory access queue to reflect data being placed into and read out of the another 

shared memory access queue. 

 

19. (New) The non-transitory computer-readable medium of claim 14, the medium having 

instructions stored thereon that when executed by at least one processor comprising a scheduling 

processor and a network processor, direct: 

  wherein for all data received by the first network interface from the first network to be 

communicated from the first network interface only to the network processor, and for all data 

received by the third network interface from the third network to be communicated from the 

third network interface only to the third processor includes to: 

configure interrupts such that the network processor receives interrupts from the first 

network interface but not the third network interface, and 

configure interrupts such that the third processor receives interrupts from the third 

network interface but not the first network interface. 

 

 20. The non-transitory computer-readable medium of claim 12, the medium having instructions 

stored thereon that when executed by at least one processor comprising a scheduling processor 

and a network processor, direct: 

 a third first network interface configured to a third network, 

a forth network interface configured to a fourth network,  

a third processor, and  

a fourth processor, 

 wherein the third processor is configured to: 

 obtain data received from the third network via the third network 

interface, perform network address translation on the data such that the 

data has an address on the fourth network, and communicate to the fourth 

processor the data the third processor has translated from the third network 

to the fourth network, and  

obtain from the fourth processor data the fourth processor has 

received from the fourth network via the fourth network interface, perform 
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network address translation on the data such that the data has an address 

on the third network, and communicate the data to the third network via 

the third network interface,  

wherein the third processor obtains data received from the third 

network work via the third network, and communicates data to the third 

network via the third network; and 

 wherein the fourth processor is configured to: 

 obtain from the third processor the data the third processor has 

translated from the third network to the fourth network and communicate 

the data to the fourth network via the fourth network interface; and 

obtain data received from the fourth network via the fourth 

network interface and communicate the data to the third processor for the 

third processor to perform network address translation on such that the 

data has an address on the third network, 

wherein the fourth processor obtains data received from the fourth 

network work via the fourth network interface, and communicates data to 

the fourth network via the fourth network. 
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