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Simulation Setup
• 16 ports, single-stage
• Load = 85%
• Uniform destination distribution
• 1500 B frames
• Partitioned memory
• Lossless operation

– PAUSE applied on a per input basis based on local high/low watermarks
– watermarkhigh = M – rtt*bw
– watermarklow = watermarkhigh / 2

• W = 2.0
• M = 300 KB
• Qeq = M/4
• Qsc = (watermarkhigh + watermarklow)/2
• Gd0 = 1 / ((2W+1) *Qeq) = 4/(5*Qeq)
• Gi = 400*Gd
• Ru = Rmin = 10 Mb/s
• No BCN(0,0), no self-increase
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BCN-MAX: Single-stage IG hotspot, N = 16 (PM)
Throughput hot portAggregate throughput

Congested queue length
Ps = 2%, Gd = 2.5*Gd0, BCN-MAX off
Ps = 2%, Gd = 2.5*Gd0, BCN-MAX on
Ps = 2%, Gd = 0.5*Gd0, BCN-MAX off
Ps = 2%, Gd = 0.5*Gd0, BCN-MAX on

Faster initial response due to BCN-MAX

Underutilization

Congestion under control in all cases

Large oscillations (large Gd)

Small oscillations (small Gd)

Underutilization
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BCN-MAX: Single-stage IG hotspot, N = 16 (SM)
Throughput hot portAggregate throughput

Congested queue length
Ps = 2%, Gd = 2.5*Gd0, BCN-MAX off
Ps = 2%, Gd = 2.5*Gd0, BCN-MAX on
Ps = 2%, Gd = 0.5*Gd0, BCN-MAX off
Ps = 2%, Gd = 0.5*Gd0, BCN-MAX on
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BCN-MAX: Single-stage OG hotspot, N = 16 (PM)
Throughput hot portAggregate throughput

Congested queue length
Ps = 2%, Gd = 2.5*Gd0, BCN-MAX off
Ps = 2%, Gd = 2.5*Gd0, BCN-MAX on
Ps = 2%, Gd = 0.5*Gd0, BCN-MAX off
Ps = 2%, Gd = 0.5*Gd0, BCN-MAX on

Faster initial response

Underutilization

Congestion not controlled

Long transient response

Congestion under control

Oscillations

Inadequate response
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Dynamic range: Single-stage OG hotspot, N = 16, DRF = 1
Throughput hot portAggregate throughput

Congested queue length
Ps = 2%, Gd = 2.5*Gd0/DRF, BCN-MAX on
Ps = 2%, Gd = 2.5*Gd0/DRF BCN-MAX off

Underutilization

Large oscillations

Congestion under control

DRF = dynamic range factor
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Dynamic range: Single-stage OG hotspot, N = 16, DRF = 2
Throughput hot portAggregate throughput

Congested queue length
Ps = 2%, Gd = 2.5*Gd0/DRF, BCN-MAX on
Ps = 2%, Gd = 2.5*Gd0/DRF, BCN-MAX off

Initial undershoot,
underutilization

Large oscillations

Congestion under control

Occasional underutilization

Minor oscillations around stable point;
Red responds faster than green due to BCN-MAX

Initial transient (smaller Gd)
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Dynamic range: Single-stage OG hotspot, N = 16, DRF = 4
Throughput hot portAggregate throughput

Congested queue length
Ps = 2%, Gd = 2.5*Gd0/DRF, BCN-MAX on
Ps = 2%, Gd = 2.5*Gd0/DRF BCN-MAX off

Occasional
underutilization

Large oscillations

Congestion under control
Stable

Minor oscillations around stable point;
Red responds faster than green due to BCN-MAX,

but suffers from severe initial undershoot

Significant initial transient (smaller Gd)
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