EE 7725 Homework 3 & 4 (20pts) Due: 20 Oct. 1997

In a honeycomb network nodes have degree three and are connected so that when drawn properly the links form a honeycomb pattern:^1

The network does not have wrap-around connections. The honeycomb network will be used for the following two problems:

Problem 1: Devise a labeling scheme for the nodes in this network.

Problem 2: Devise a deadlock-free routing scheme for this network, possibly using virtual channels. The routing scheme need not be adaptive. Hint: Base it on the dimension-ordered routing used for meshes.

Problem 3: Consider a (5, 6) omega network. (One with 6 stages of 5 � 5 cells.) Find a request that passes through cell 341_{10} (02331_5) in stage 2 and cell 2289_{10} (33124_5) in stage 4. The answer may be given in radix 5, 10, or any other radix.

How many distinct requests pass through those cells?

Problem 4: Show the similarities and differences in the path taken for request (u, v) through an (m, n) shuffle-exchange network, an (m, n) de-Bruijn network, and an (m, n) omega network. (Choose the path through the shuffle-exchange and de-Bruijn networks that corresponds to the one through the omega network.) Considering the similarities in the paths, compare these networks considering the cost, path length, and performance under heavy traffic.

Note: the following problem could be solved using course materials from previous semesters, however it’s designed to be solved without those materials. Those foolish enough to use that material rather than making any effort to solve the problem should provide a reference rather than copying the solution, for example: See 1996 slide set X page Y or perhaps See John Doe’s (a classmate) solution. If the reference is correct full credit will be given (for this problem only).

Problem 5: Consider an (m, n) omega network with an extra stage added, for a total of n + 1 stages but still having mn inputs and outputs. Number the stages starting at zero, so that the last stage is numbered n. The network will be used for top-secret, but low-budget, communications. Suppose the enemy has tapped (can eavesdrop on) cell x in stage y and that encryption technology is too expensive for this project (because of the low budget). Show how to determine whether request (u, v) may pass through the tapped cell, and if so, how to avoid it.

1 This network is presented by Ivan Stojmenovic in the October 1997 issue of IEEE Transactions on Computers, (vol. 6, no. 10, pp. 1036–1042). The solution to the first problem can be (but shouldn’t be) taken from the paper. The second problem is left as an open question, so if your solution is good it might be publishable. The solution implied in the hint however would not be publishable in a so-called archival-quality (worth saving) journal.

EE 7725 Homework 3 & 4 (20pts) Due: 20 Oct. 1997

In a honeycomb network nodes have degree three and are connected so that when drawn properly the links form a honeycomb pattern:^1

The network does not have wrap-around connections. The honeycomb network will be used for the following two problems:

Problem 1: Devise a labeling scheme for the nodes in this network.

Problem 2: Devise a deadlock-free routing scheme for this network, possibly using virtual channels. The routing scheme need not be adaptive. Hint: Base it on the dimension-ordered routing used for meshes.

Problem 3: Consider a (5, 6) omega network. (One with 6 stages of 5 � 5 cells.) Find a request that passes through cell 341_{10} (02331_5) in stage 2 and cell 2289_{10} (33124_5) in stage 4. The answer may be given in radix 5, 10, or any other radix.

How many distinct requests pass through those cells?

Problem 4: Show the similarities and differences in the path taken for request (u, v) through an (m, n) shuffle-exchange network, an (m, n) de-Bruijn network, and an (m, n) omega network. (Choose the path through the shuffle-exchange and de-Bruijn networks that corresponds to the one through the omega network.) Considering the similarities in the paths, compare these networks considering the cost, path length, and performance under heavy traffic.

Note: the following problem could be solved using course materials from previous semesters, however it’s designed to be solved without those materials. Those foolish enough to use that material rather than making any effort to solve the problem should provide a reference rather than copying the solution, for example: See 1996 slide set X page Y or perhaps See John Doe’s (a classmate) solution. If the reference is correct full credit will be given (for this problem only).

Problem 5: Consider an (m, n) omega network with an extra stage added, for a total of n + 1 stages but still having mn inputs and outputs. Number the stages starting at zero, so that the last stage is numbered n. The network will be used for top-secret, but low-budget, communications. Suppose the enemy has tapped (can eavesdrop on) cell x in stage y and that encryption technology is too expensive for this project (because of the low budget). Show how to determine whether request (u, v) may pass through the tapped cell, and if so, how to avoid it.

1 This network is presented by Ivan Stojmenovic in the October 1997 issue of IEEE Transactions on Computers, (vol. 6, no. 10, pp. 1036–1042). The solution to the first problem can be (but shouldn’t be) taken from the paper. The second problem is left as an open question, so if your solution is good it might be publishable. The solution implied in the hint however would not be publishable in a so-called archival-quality (worth saving) journal.

EE 7725 Homework 3 & 4 (20pts) Due: 20 Oct. 1997

In a honeycomb network nodes have degree three and are connected so that when drawn properly the links form a honeycomb pattern:^1

The network does not have wrap-around connections. The honeycomb network will be used for the following two problems:

Problem 1: Devise a labeling scheme for the nodes in this network.

Problem 2: Devise a deadlock-free routing scheme for this network, possibly using virtual channels. The routing scheme need not be adaptive. Hint: Base it on the dimension-ordered routing used for meshes.

Problem 3: Consider a (5, 6) omega network. (One with 6 stages of 5 � 5 cells.) Find a request that passes through cell 341_{10} (02331_5) in stage 2 and cell 2289_{10} (33124_5) in stage 4. The answer may be given in radix 5, 10, or any other radix.

How many distinct requests pass through those cells?

Problem 4: Show the similarities and differences in the path taken for request (u, v) through an (m, n) shuffle-exchange network, an (m, n) de-Bruijn network, and an (m, n) omega network. (Choose the path through the shuffle-exchange and de-Bruijn networks that corresponds to the one through the omega network.) Considering the similarities in the paths, compare these networks considering the cost, path length, and performance under heavy traffic.

Note: the following problem could be solved using course materials from previous semesters, however it’s designed to be solved without those materials. Those foolish enough to use that material rather than making any effort to solve the problem should provide a reference rather than copying the solution, for example: See 1996 slide set X page Y or perhaps See John Doe’s (a classmate) solution. If the reference is correct full credit will be given (for this problem only).

Problem 5: Consider an (m, n) omega network with an extra stage added, for a total of n + 1 stages but still having mn inputs and outputs. Number the stages starting at zero, so that the last stage is numbered n. The network will be used for top-secret, but low-budget, communications. Suppose the enemy has tapped (can eavesdrop on) cell x in stage y and that encryption technology is too expensive for this project (because of the low budget). Show how to determine whether request (u, v) may pass through the tapped cell, and if so, how to avoid it.

1 This network is presented by Ivan Stojmenovic in the October 1997 issue of IEEE Transactions on Computers, (vol. 6, no. 10, pp. 1036–1042). The solution to the first problem can be (but shouldn’t be) taken from the paper. The second problem is left as an open question, so if your solution is good it might be publishable. The solution implied in the hint however would not be publishable in a so-called archival-quality (worth saving) journal.

EE 7725 Homework 3 & 4 (20pts) Due: 20 Oct. 1997

In a honeycomb network nodes have degree three and are connected so that when drawn properly the links form a honeycomb pattern:^1

The network does not have wrap-around connections. The honeycomb network will be used for the following two problems:

Problem 1: Devise a labeling scheme for the nodes in this network.

Problem 2: Devise a deadlock-free routing scheme for this network, possibly using virtual channels. The routing scheme need not be adaptive. Hint: Base it on the dimension-ordered routing used for meshes.

Problem 3: Consider a (5, 6) omega network. (One with 6 stages of 5 � 5 cells.) Find a request that passes through cell 341_{10} (02331_5) in stage 2 and cell 2289_{10} (33124_5) in stage 4. The answer may be given in radix 5, 10, or any other radix.

How many distinct requests pass through those cells?

Problem 4: Show the similarities and differences in the path taken for request (u, v) through an (m, n) shuffle-exchange network, an (m, n) de-Bruijn network, and an (m, n) omega network. (Choose the path through the shuffle-exchange and de-Bruijn networks that corresponds to the one through the omega network.) Considering the similarities in the paths, compare these networks considering the cost, path length, and performance under heavy traffic.

Note: the following problem could be solved using course materials from previous semesters, however it’s designed to be solved without those materials. Those foolish enough to use that material rather than making any effort to solve the problem should provide a reference rather than copying the solution, for example: See 1996 slide set X page Y or perhaps See John Doe’s (a classmate) solution. If the reference is correct full credit will be given (for this problem only).

Problem 5: Consider an (m, n) omega network with an extra stage added, for a total of n + 1 stages but still having mn inputs and outputs. Number the stages starting at zero, so that the last stage is numbered n. The network will be used for top-secret, but low-budget, communications. Suppose the enemy has tapped (can eavesdrop on) cell x in stage y and that encryption technology is too expensive for this project (because of the low budget). Show how to determine whether request (u, v) may pass through the tapped cell, and if so, how to avoid it.

1 This network is presented by Ivan Stojmenovic in the October 1997 issue of IEEE Transactions on Computers, (vol. 6, no. 10, pp. 1036–1042). The solution to the first problem can be (but shouldn’t be) taken from the paper. The second problem is left as an open question, so if your solution is good it might be publishable. The solution implied in the hint however would not be publishable in a so-called archival-quality (worth saving) journal.

EE 7725 Homework 3 & 4 (20pts) Due: 20 Oct. 1997

In a honeycomb network nodes have degree three and are connected so that when drawn properly the links form a honeycomb pattern:^1

The network does not have wrap-around connections. The honeycomb network will be used for the following two problems:

Problem 1: Devise a labeling scheme for the nodes in this network.

Problem 2: Devise a deadlock-free routing scheme for this network, possibly using virtual channels. The routing scheme need not be adaptive. Hint: Base it on the dimension-ordered routing used for meshes.

Problem 3: Consider a (5, 6) omega network. (One with 6 stages of 5 � 5 cells.) Find a request that passes through cell 341_{10} (02331_5) in stage 2 and cell 2289_{10} (33124_5) in stage 4. The answer may be given in radix 5, 10, or any other radix.

How many distinct requests pass through those cells?

Problem 4: Show the similarities and differences in the path taken for request (u, v) through an (m, n) shuffle-exchange network, an (m, n) de-Bruijn network, and an (m, n) omega network. (Choose the path through the shuffle-exchange and de-Bruijn networks that corresponds to the one through the omega network.) Considering the similarities in the paths, compare these networks considering the cost, path length, and performance under heavy traffic.

Note: the following problem could be solved using course materials from previous semesters, however it’s designed to be solved without those materials. Those foolish enough to use that material rather than making any effort to solve the problem should provide a reference rather than copying the solution, for example: See 1996 slide set X page Y or perhaps See John Doe’s (a classmate) solution. If the reference is correct full credit will be given (for this problem only).

Problem 5: Consider an (m, n) omega network with an extra stage added, for a total of n + 1 stages but still having mn inputs and outputs. Number the stages starting at zero, so that the last stage is numbered n. The network will be used for top-secret, but low-budget, communications. Suppose the enemy has tapped (can eavesdrop on) cell x in stage y and that encryption technology is too expensive for this project (because of the low budget). Show how to determine whether request (u, v) may pass through the tapped cell, and if so, how to avoid it.

1 This network is presented by Ivan Stojmenovic in the October 1997 issue of IEEE Transactions on Computers, (vol. 6, no. 10, pp. 1036–1042). The solution to the first problem can be (but shouldn’t be) taken from the paper. The second problem is left as an open question, so if your solution is good it might be publishable. The solution implied in the hint however would not be publishable in a so-called archival-quality (worth saving) journal.

EE 7725 Homework 3 & 4 (20pts) Due: 20 Oct. 1997

In a honeycomb network nodes have degree three and are connected so that when drawn properly the links form a honeycomb pattern:^1

The network does not have wrap-around connections. The honeycomb network will be used for the following two problems:

Problem 1: Devise a labeling scheme for the nodes in this network.

Problem 2: Devise a deadlock-free routing scheme for this network, possibly using virtual channels. The routing scheme need not be adaptive. Hint: Base it on the dimension-ordered routing used for meshes.

Problem 3: Consider a (5, 6) omega network. (One with 6 stages of 5 � 5 cells.) Find a request that passes through cell 341_{10} (02331_5) in stage 2 and cell 2289_{10} (33124_5) in stage 4. The answer may be given in radix 5, 10, or any other radix.

How many distinct requests pass through those cells?

Problem 4: Show the similarities and differences in the path taken for request (u, v) through an (m, n) shuffle-exchange network, an (m, n) de-Bruijn network, and an (m, n) omega network. (Choose the path through the shuffle-exchange and de-Bruijn networks that corresponds to the one through the omega network.) Considering the similarities in the paths, compare these networks considering the cost, path length, and performance under heavy traffic.

Note: the following problem could be solved using course materials from previous semesters, however it’s designed to be solved without those materials. Those foolish enough to use that material rather than making any effort to solve the problem should provide a reference rather than copying the solution, for example: See 1996 slide set X page Y or perhaps See John Doe’s (a classmate) solution. If the reference is correct full credit will be given (for this problem only).

Problem 5: Consider an (m, n) omega network with an extra stage added, for a total of n + 1 stages but still having mn inputs and outputs. Number the stages starting at zero, so that the last stage is numbered n. The network will be used for top-secret, but low-budget, communications. Suppose the enemy has tapped (can eavesdrop on) cell x in stage y and that encryption technology is too expensive for this project (because of the low budget). Show how to determine whether request (u, v) may pass through the tapped cell, and if so, how to avoid it.

1 This network is presented by Ivan Stojmenovic in the October 1997 issue of IEEE Transactions on Computers, (vol. 6, no. 10, pp. 1036–1042). The solution to the first problem can be (but shouldn’t be) taken from the paper. The second problem is left as an open question, so if your solution is good it might be publishable. The solution implied in the hint however would not be publishable in a so-called archival-quality (worth saving) journal.

EE 7725 Homework 3 & 4 (20pts) Due: 20 Oct. 1997

In a honeycomb network nodes have degree three and are connected so that when drawn properly the links form a honeycomb pattern:^1

The network does not have wrap-around connections. The honeycomb network will be used for the following two problems:

Problem 1: Devise a labeling scheme for the nodes in this network.

Problem 2: Devise a deadlock-free routing scheme for this network, possibly using virtual channels. The routing scheme need not be adaptive. Hint: Base it on the dimension-ordered routing used for meshes.

Problem 3: Consider a (5, 6) omega network. (One with 6 stages of 5 � 5 cells.) Find a request that passes through cell 341_{10} (02331_5) in stage 2 and cell 2289_{10} (33124_5) in stage 4. The answer may be given in radix 5, 10, or any other radix.

How many distinct requests pass through those cells?

Problem 4: Show the similarities and differences in the path taken for request (u, v) through an (m, n) shuffle-exchange network, an (m, n) de-Bruijn network, and an (m, n) omega network. (Choose the path through the shuffle-exchange and de-Bruijn networks that corresponds to the one through the omega network.) Considering the similarities in the paths, compare these networks considering the cost, path length, and performance under heavy traffic.

Note: the following problem could be solved using course materials from previous semesters, however it’s designed to be solved without those materials. Those foolish enough to use that material rather than making any effort to solve the problem should provide a reference rather than copying the solution, for example: See 1996 slide set X page Y or perhaps See John Doe’s (a classmate) solution. If the reference is correct full credit will be given (for this problem only).

Problem 5: Consider an (m, n) omega network with an extra stage added, for a total of n + 1 stages but still having mn inputs and outputs. Number the stages starting at zero, so that the last stage is numbered n. The network will be used for top-secret, but low-budget, communications. Suppose the enemy has tapped (can eavesdrop on) cell x in stage y and that encryption technology is too expensive for this project (because of the low budget). Show how to determine whether request (u, v) may pass through the tapped cell, and if so, how to avoid it.

1 This network is presented by Ivan Stojmenovic in the October 1997 issue of IEEE Transactions on Computers, (vol. 6, no. 10, pp. 1036–1042). The solution to the first problem can be (but shouldn’t be) taken from the paper. The second problem is left as an open question, so if your solution is good it might be publishable. The solution implied in the hint however would not be publishable in a so-called archival-quality (worth saving) journal.

EE 7725 Homework 3 & 4 (20pts) Due: 20 Oct. 1997

In a honeycomb network nodes have degree three and are connected so that when drawn properly the links form a honeycomb pattern:^1

The network does not have wrap-around connections. The honeycomb network will be used for the following two problems:

Problem 1: Devise a labeling scheme for the nodes in this network.

Problem 2: Devise a deadlock-free routing scheme for this network, possibly using virtual channels. The routing scheme need not be adaptive. Hint: Base it on the dimension-ordered routing used for meshes.

Problem 3: Consider a (5, 6) omega network. (One with 6 stages of 5 � 5 cells.) Find a request that passes through cell 341_{10} (02331_5) in stage 2 and cell 2289_{10} (33124_5) in stage 4. The answer may be given in radix 5, 10, or any other radix.

How many distinct requests pass through those cells?

Problem 4: Show the similarities and differences in the path taken for request (u, v) through an (m, n) shuffle-exchange network, an (m, n) de-Bruijn network, and an (m, n) omega network. (Choose the path through the shuffle-exchange and de-Bruijn networks that corresponds to the one through the omega network.) Considering the similarities in the paths, compare these networks considering the cost, path length, and performance under heavy traffic.

Note: the following problem could be solved using course materials from previous semesters, however it’s designed to be solved without those materials. Those foolish enough to use that material rather than making any effort to solve the problem should provide a reference rather than copying the solution, for example: See 1996 slide set X page Y or perhaps See John Doe’s (a classmate) solution. If the reference is correct full credit will be given (for this problem only).

Problem 5: Consider an (m, n) omega network with an extra stage added, for a total of n + 1 stages but still having mn inputs and outputs. Number the stages starting at zero, so that the last stage is numbered n. The network will be used for top-secret, but low-budget, communications. Suppose the enemy has tapped (can eavesdrop on) cell x in stage y and that encryption technology is too expensive for this project (because of the low budget). Show how to determine whether request (u, v) may pass through the tapped cell, and if so, how to avoid it.

1 This network is presented by Ivan Stojmenovic in the October 1997 issue of IEEE Transactions on Computers, (vol. 6, no. 10, pp. 1036–1042). The solution to the first problem can be (but shouldn’t be) taken from the paper. The second problem is left as an open question, so if your solution is good it might be publishable. The solution implied in the hint however would not be publishable in a so-called archival-quality (worth saving) journal.

EE 7725 Homework 3 & 4 (20pts) Due: 20 Oct. 1997

In a honeycomb network nodes have degree three and are connected so that when drawn properly the links form a honeycomb pattern:^1

The network does not have wrap-around connections. The honeycomb network will be used for the following two problems:

Problem 1: Devise a labeling scheme for the nodes in this network.

Problem 2: Devise a deadlock-free routing scheme for this network, possibly using virtual channels. The routing scheme need not be adaptive. Hint: Base it on the dimension-ordered routing used for meshes.

Problem 3: Consider a (5, 6) omega network. (One with 6 stages of 5 � 5 cells.) Find a request that passes through cell 341_{10} (02331_5) in stage 2 and cell 2289_{10} (33124_5) in stage 4. The answer may be given in radix 5, 10, or any other radix.

How many distinct requests pass through those cells?

Problem 4: Show the similarities and differences in the path taken for request (u, v) through an (m, n) shuffle-exchange network, an (m, n) de-Bruijn network, and an (m, n) omega network. (Choose the path through the shuffle-exchange and de-Bruijn networks that corresponds to the one through the omega network.) Considering the similarities in the paths, compare these networks considering the cost, path length, and performance under heavy traffic.

Note: the following problem could be solved using course materials from previous semesters, however it’s designed to be solved without those materials. Those foolish enough to use that material rather than making any effort to solve the problem should provide a reference rather than copying the solution, for example: See 1996 slide set X page Y or perhaps See John Doe’s (a classmate) solution. If the reference is correct full credit will be given (for this problem only).

Problem 5: Consider an (m, n) omega network with an extra stage added, for a total of n + 1 stages but still having mn inputs and outputs. Number the stages starting at zero, so that the last stage is numbered n. The network will be used for top-secret, but low-budget, communications. Suppose the enemy has tapped (can eavesdrop on) cell x in stage y and that encryption technology is too expensive for this project (because of the low budget). Show how to determine whether request (u, v) may pass through the tapped cell, and if so, how to avoid it.

1 This network is presented by Ivan Stojmenovic in the October 1997 issue of IEEE Transactions on Computers, (vol. 6, no. 10, pp. 1036–1042). The solution to the first problem can be (but shouldn’t be) taken from the paper. The second problem is left as an open question, so if your solution is good it might be publishable. The solution implied in the hint however would not be publishable in a so-called archival-quality (worth saving) journal.

EE 7725 Homework 3 & 4 (20pts) Due: 20 Oct. 1997

In a honeycomb network nodes have degree three and are connected so that when drawn properly the links form a honeycomb pattern:^1

The network does not have wrap-around connections. The honeycomb network will be used for the following two problems:

Problem 1: Devise a labeling scheme for the nodes in this network.

Problem 2: Devise a deadlock-free routing scheme for this network, possibly using virtual channels. The routing scheme need not be adaptive. Hint: Base it on the dimension-ordered routing used for meshes.

Problem 3: Consider a (5, 6) omega network. (One with 6 stages of 5 � 5 cells.) Find a request that passes through cell 341_{10} (02331_5) in stage 2 and cell 2289_{10} (33124_5) in stage 4. The answer may be given in radix 5, 10, or any other radix.

How many distinct requests pass through those cells?

Problem 4: Show the similarities and differences in the path taken for request (u, v) through an (m, n) shuffle-exchange network, an (m, n) de-Bruijn network, and an (m, n) omega network. (Choose the path through the shuffle-exchange and de-Bruijn networks that corresponds to the one through the omega network.) Considering the similarities in the paths, compare these networks considering the cost, path length, and performance under heavy traffic.

Note: the following problem could be solved using course materials from previous semesters, however it’s designed to be solved without those materials. Those foolish enough to use that material rather than making any effort to solve the problem should provide a reference rather than copying the solution, for example: See 1996 slide set X page Y or perhaps See John Doe’s (a classmate) solution. If the reference is correct full credit will be given (for this problem only).

Problem 5: Consider an (m, n) omega network with an extra stage added, for a total of n + 1 stages but still having mn inputs and outputs. Number the stages starting at zero, so that the last stage is numbered n. The network will be used for top-secret, but low-budget, communications. Suppose the enemy has tapped (can eavesdrop on) cell x in stage y and that encryption technology is too expensive for this project (because of the low budget). Show how to determine whether request (u, v) may pass through the tapped cell, and if so, how to avoid it.

1 This network is presented by Ivan Stojmenovic in the October 1997 issue of IEEE Transactions on Computers, (vol. 6, no. 10, pp. 1036–1042). The solution to the first problem can be (but shouldn’t be) taken from the paper. The second problem is left as an open question, so if your solution is good it might be publishable. The solution implied in the hint however would not be publishable in a so-called archival-quality (worth saving) journal.