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Experiment setting

• TCP: Reno
• No ECN. No pacing. No limit on congestion window size.

• Traffic shaping using Linux Traffic Control (TC) on some hosts
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• Data Collection:
• Coarse-grained: mostly aggregated over a few minutes

• SNMP and our collection pipelines

• direct collection on boxes
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• 3GB buffer 

• Buffering mostly on ingress linecards

• Buffer shared among all input ports and VoQs

• One VoQ for each pair of (output port, traffic class)

• Default VoQ limit = 500,000 packets 

https://code.fb.com/data-center-engineering
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Plane A. Buffer size = 500,000 pkt

Plane B. Buffer size =  2,000 pkt

Plane C. Buffer size =  200 pkt
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• How does buffer size affect 

1. drop rate

2. link utilization

3. individual flows
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Experiments in the Backbone



Link utilization
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Q1. Packet drops 

March 5, 2019 9

0.0000

0.0005

0.0010

0.0015

0.4 0.6 0.8 1.0
Link Utilization

P
ac

ke
t D

ro
p 

R
at

e

0.0000

0.0005

0.0010

0.0015

0.4 0.6 0.8 1.0
Link Utilization

P
ac

ke
t D

ro
p 

R
at

e

0.0000

0.0005

0.0010

0.0015

0.4 0.6 0.8 1.0
Link Utilization

P
ac

ke
t D

ro
p 

R
at

e

0.4                              0.6                            0.8                             1.0              
Link Utilization

0.0015

0.0010

0.0005

0.0000

Pa
ck

et
 D

ro
p 

Ra
te

Plane A, 500,000-packet    –––
Plane B, 2,000-packet      –––
Plane C, 200-packet            –––



Q2. Link utilization
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Plane A. Buffer size = 500,000 pkt

Plane B. Buffer size =  2,000 pkt

Plane C. Buffer size =  200 pkt
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Q3. Individual flows

0.00

0.25

0.50

0.75

1.00

1000 3000 10000
Flow Completion Time (ms)

Fr
ac

tio
n 

of
 fl

ow
s

500,000-packet    –––
2,000-packet      –––
200-packet            –––

Buffer Size (pkt) Mean FCT (ms) SD (ms)

500,000 1142.28 1168.67

2,000 958.03 635.76

200 1135.55 872.71

10MB flows



Next steps

• Better understanding of buffer size impact on different applications

• Throughput-bound, delay-sensitive, user-facing, machine-to-machine

• Using fine-grained packet capturing tools for better analysis of traffic
• packet size distributions
• packet pace statistics
• flow and TCP-session distributions

• Exploring network-assisted congestion control mechanisms using programmable ASICs

• Exploring congestion control mechanisms such as BBR
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Questions?
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