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Simulation Scenario(1)

Bottleneck Link

 

• Topology: Dumb-bell
• Metrics: throughput, loss rate

Senders Receivers

15M 20ms

100M 2ms 100M 2ms



window size effect on Bandwidth
utilization of TCP(1,1/2)



Bandwidth utilization of TCP(1,1/2)



Bandwidth utilization & lossrate
comparison



Comparison of Throughput and
Smoothness

• TCP(1/5,1/8) Vs TCP(1,1/2)
• TCP(3/7,1/4) Vs TCP(1,1/2)
• TCP(1/5,1/8) Vs TFRC
• TCP(1,1/2) Vs TFRC
• TCP(3/7,1/4) Vs TFRC
• TCP(3/7,1/4) Vs TFRC



TCP(1,1/2)(1/5,1/8) Vs TCP(1,1/2)(1,1/2)



TCP(1,1/2)(3/7,1/4) Vs TCP(1,1/2)(1,1/2)



TCP(1,1/2)(1/5,1/8) Vs TFRC



TCP(1,1/2) Vs TFRC



TCP(3/7,1/4) Vs TFRC



Comparison of different bottleneck
bandwidth effects

• Bottleneck bandwidth: 15Mbps

• Bottleneck bandwidth: 60Mbps



TCP(1,1/2) Vs  TCP(1/5, 1/8)

Trunk link capacity:15Mbps



TCP(1,1/2) Vs TCP(1/5, 1/8)

Trunk link capacity:60Mbps



TFRC Vs TCP(1/5, 1/8)

Trunk link capacity:15Mbps



TFRC Vs TCP(1/5,1/8)

Trunk link capacity:60Mbps



Comparison of different queuing effects

• Drop-tail

• RED (Random Early Drop)



Drop-tail(TCP compares with
TCP(1,1/2))



Drop-tail(TFRC compares with
TCP(1,1/2))



Drop-tail(TFRC Vs TCP)



RED(TFRC Vs TCP(1,1/2))



RED(TFRC Vs TCP)



RED(TCP Vs TCP(1,1/2))



Effects of ECN in RED queuing



Comparison of transmission
delay effect

• TCP(1/5,1/8) Vs TCP(1,1/2)
• TCP(3/7,1/4) Vs TCP(1,1/2)
• TCP(1/5,1/8) Vs TFRC
• TCP(1,1/2) Vs TFRC



Simulation Scenario(2)

Bottleneck Link

 

• Topology: Dumb-bell
• Metrics: throughput, loss rate
• n: number of flows

Senders Receivers

15M 20ms

100M 2ms 100M 2ms
100M (2+2.5)ms 100M (2+2.5)ms

100M (2+2.5n)ms 100M (2+2.5n)ms



TCP(1/5,1/8) Vs TCP(1,1/2)



TCP(3/7,1/4) Vs TCP(1,1/2)



TCP(1/5,1/8) Vs TFRC



TCP(1,1/2) Vs TFRC



Conclusions

• Windowsize affect the throughput and lossrate of flows
• TCP(3/7, 1/4) and TCP(1,1/2)(1/5, 1/8) flows are smoother than the

TCP(1,1/2) flows, but less smooth than the TFRC flows
• Throughput of  TCP(1,1/2)(1/5, 1/8) is smaller than TCP(1,1/2)(3/7,

1/4) but smoother than the latter
• Comparing TCP(1,1/2)(3/7, 1/4) and TCP(1,1/2)(1/5, 1/8) with

TCP(1,1/2),  throughput of TCP(1,1/2) is higher
• TCP(1/5, 1/8) and TCP(3/7, 1/4) compete fairly with TCP(1,1/2)

and with TFRC , while avoiding TCP(1,1/2)’s reduction of the
sending rate in half in response to a single packet drop

• Different Queuing algorithms have different effects on throughput,
RED better than Droptail.

• Transmission Delay affects the bandwidth utilization of flows
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