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Homework 1  
Due: 12th September 2022 in-class 

 

Problem #1 (25%) 
Consider an on-chip network (OCN) between two devices with a link operating at 1 Ghz. The 
packet size is 64 bits (Pf) and the link width is 64 bits (lw). At the destination, the packet is 
processed and it takes two cycles to process the packet. The buffer Bf size is 64 bits. 
 
Suppose we want to make sure that low-level flow control mechanisms do not create needless 
delays, i.e. we want the packets to be continuously transmitted, then what should be the 
minimum size of the receiver buffer under the following conditions: 

(a) Xon/Xoff flow control (also determine what should be Xon and Xoff thresholds) 
(b) Credit-based flow control 

 
Problem #2 (25%) 

(a) Calculate the total packet latency for interconnect distances of 0.5 cm, 5 m, 5,000 m and 
5,000 km. Assume a dedicated link with a bandwidth of 8 Gbps with credit-based flow 
control. Device A sends 100-byte packet (header included). The sending overheads are 
x + 0.05 nsec/byte and receiving overhead is 4/3(x) + 0.05 nsec/byte, where x is 0 µsec 
for OCN, 0.3 µsec for SAN, 3 µsec for LAN and 30 µsec for WAN networks. Assume that 
time of flight consists of only link propagation delays. 

(b) What is the effective bandwidth for various networks for packet sizes of 4 bytes, 200 
bytes and 1000 bytes? What can you state about effective bandwidth for these packet 
sizes? 

 
Problem #3 (30%) 
Consider switched and shared-media with the same overheads (sending/receiving), link 
bandwidth (8 Gbps) and distances (0.5cm, 5 m) from the above problem. Assume the packet 
size of 100 bytes. For shared media, assume the following: TR = 2.5 nsec, TA = 2.5(N) nsec and 
TS = 2.5 nsec; for the switched media, assume the following: TR = TA = TS = 2.5 (log2N) nsec. 

Assume  = N-1 (shared) and  = (log2N)-1/4 (switched). 
(a) Draw a plot of latency for nodes, N = 4, 8, 16, 32, 64, 128, 256, 512 and 1024 for OCNs 

and SANs with switched and shared media. Make conclusions on what is the dominating 
factor 

(b) Draw a plot of effective bandwidth for N = 4 to 1024 for OCNs and SANs with switched 
and shared media. 

 
 
Problem #4 (20%) 
Consider a ACK/NACK flow control scheme. With ack/nack flow control, there is no state kept in 
the upstream node to indicate buffer availability. The upstream node optimistically sends 
packets whenever they become available. If the downstream node has a buffer available, it 
accepts the packet and sends an acknowledge (ack) to the upstream node. If no buffers are 
available when the packet arrives, the downstream node drops the packet and sends a negative 
acknowledgment (nack). The upstream node holds onto each packet until it receives an ack. If it 
receives a nack, it retransmits the packet. Are there any advantages of ACK/NACK over 
Stop/Go or credit based flow control? Does ACK/NACK improve flow control efficiency? 


