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TCP Modeling - SIGCOMM ‘13
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TCP Modeling



TCP Modeling - Hotnets ‘13

“The traffic matrix is 
generated as follows: 
each end host 
generates flows with 
Poisson arrivals. Flow 
sizes are drawn from an 
empirical traffic 
distribution [3].”
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Goals

• Create a TCP connection classification scheme 

• Empirically inform our mental model of TCP usage
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Data
CCZ 

Cleveland, OH 
ICSI 

Berkeley, CA
Type Residential Research Lab

# Users 200-300 ~100

# Months 15 7

Conns. 
Considered

3.9M 27.6M

(Additional details in the paper)
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Methodology

• Split connections into 4 types of time periods: 

• Local - Only local host transmits data 

• Remote - Only remote host transmits data 

• Both - Both hosts transmit data 

• None - Neither host transmits data
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Methodology
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Methodology

(Additional details in the paper)
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Types of Silence
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Results - Silence in Connections
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CCZ ICSI

No Silence/ 
Initial Only

31% 51%

Trailing Only 32% 21%

Internal Only 15% 18%

Both 22% 10%



Results - Trailing Silence
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Results - Trailing Silence

• > 75% of connections with trailing silence are HTTP(S) 

• Other  heavy-hitter applications vary by location 

• CCZ: P2P 

• ICSI: SMTP, DNS



Results - Internal Silence
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Results - Internal Silence
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Results - Internal Silence

• > 65% of connections are HTTP(S). 

• Individual heavy-hitter applications match the overall 

distribution for number of internal silence periods.
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Results - Internal Silence

• Internal silence length varies across heavy-hitter 

applications. 

• Example: 

• HTTP(S) median ranges from 0.5 sec. - 3 sec. 

• SMTP has only internal silence < 3 sec. 

• For both datasets, HTTPS has longer internal N 

periods than HTTP.



Results - Long Internal Silence
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Number of N Periods > RTO Per Connection



Results - Application Complexity
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• Active: 

!
• Simple: 

!
• Complex:

Results - Application Complexity
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Results - Application Complexity

Class Med. 
# Time 

Periods

Mean 
# Time 

Periods

Std. Dev. % Conns.

CCZ Active 2 2.8 1.13 3%

CCZ Simple 3 3.45 1.34 62%

CCZ Complex 8 20.0 199 35%
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 Conclusions and Contributions

• Provide a methodology for studying application patterns 

from the transport layer. 

• Confirm TCP is used for other than bulk transfers. 

• Show that silence in connections is largely short. 

• Show complexity in TCP traffic not captured by the 

current model.
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Future Work

• Track usage of TCP by various applications over time. 

• Empirically develop a more detailed TCP model. 

• Examine what insight a new model provides.
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Questions?
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