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Short vs. Long Lived FlowsShort vs. Long Lived Flows

LongLong--Lived (Elephants)Lived (Elephants)
Transmit large number of packetsTransmit large number of packets
Operate primarily in TCP Operate primarily in TCP 
congestion avoidancecongestion avoidance
TCP mechanisms designed for TCP mechanisms designed for 
longlong--lived flowslived flows

Example:Example:
FTPFTP

ShortShort--Lived (Mice)Lived (Mice)
Transmit small number of packetsTransmit small number of packets
Operate Primarily in slowOperate Primarily in slow--start start 
phasephase

Example:Example:
HTTP/1.0 transfersHTTP/1.0 transfers



HTTP/1.0HTTP/1.0



Web Traffic (HTTP/1.0)Web Traffic (HTTP/1.0)

Bruce Bruce Mah’sMah’s Statistics (HTTP/1.0; 1995)Statistics (HTTP/1.0; 1995)
!! HTTP Reply Lengths:HTTP Reply Lengths:

Max      = 1 MBMax      = 1 MB
Mean    = 8Mean    = 8--10 KB10 KB
Median = 2 KB   (50% send only 1 or 2 packets!!)Median = 2 KB   (50% send only 1 or 2 packets!!)

This paper uses BU Traces from 1995 This paper uses BU Traces from 1995 
(old data!)(old data!)
HTTP/1.0 reply lengths modeled using HTTP/1.0 reply lengths modeled using 
Pareto distribution.Pareto distribution.



ShortShort--Lived Flow Issues (1): Lived Flow Issues (1): 
SlowstartSlowstart

Transmission rate Transmission rate 
increases slowlyincreases slowly
Added delayAdded delay
Bad for flows that Bad for flows that 
don’t get out of the don’t get out of the 
early stages of early stages of 
slowstartslowstart..



ShortShort--Lived Flow Issues (2): Small Lived Flow Issues (2): Small 
cwndcwnd

Fast Retransmit Fast Retransmit 
needs three duplicate needs three duplicate 
acksacks
If one of the first three If one of the first three 
packets are dropped, packets are dropped, 
a TO occursa TO occurs
TO’sTO’s are BAD!!  (Web are BAD!!  (Web 
traffic is somewhat traffic is somewhat 
more sensitive to more sensitive to 
delays.)delays.)



ShortShort--Lived Flow Issues (3): Initial Lived Flow Issues (3): Initial 
Timeout ValueTimeout Value

Initial timeout value (ITO) is set to 3 Initial timeout value (ITO) is set to 3 
secondsseconds
If the SYN, SYNIf the SYN, SYN--ACK, or first data packet ACK, or first data packet 
is dropped, the flow must wait for the 3 is dropped, the flow must wait for the 3 
second TO before a retransmissionsecond TO before a retransmission



Related WorkRelated Work

Class Based Isolation of short, long, and Class Based Isolation of short, long, and 
UDP [UDP [YilmazYilmaz, Selma; , Selma; MattaMatta, , IbrahimIbrahim 2001]2001]
TCP Protocol Solutions:TCP Protocol Solutions:
!! Reduce ITOReduce ITO
!! Larger Initial CWNDLarger Initial CWND
“Size“Size--aware job scheduling” [aware job scheduling” [CrovellaCrovella et et 
al. 1999 and al. 1999 and BansalBansal et al. 2001]et al. 2001]
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Average Transmission TimeAverage Transmission Time



Transmission Time VarianceTransmission Time Variance



Comparison of Drop Tail, RED, Comparison of Drop Tail, RED, 
RIORIO--PSPS



GoodputGoodput
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RIORIO--PSPS



Edge Router FunctionsEdge Router Functions

Maintains per flow packet countsMaintains per flow packet counts
Labels the packet as “short” or “long” Labels the packet as “short” or “long” 
based on the following parameters:based on the following parameters:
!! LLtt -- threshold when exceeded packets are threshold when exceeded packets are 

labeled as long (Dynamic or Static)labeled as long (Dynamic or Static)
!! TTuu –– idle timer; if no packets are received idle timer; if no packets are received 

within time within time TTuu seconds, the flow is removed seconds, the flow is removed 
from the systemfrom the system



Edge Router Functions (cont)Edge Router Functions (cont)

Dynamic Dynamic LLtt parameters:parameters:
!! SLRSLR –– target ratio target ratio # short flows# short flows / / # long flows# long flows..
!! TTcc –– time between making additive time between making additive 

adjustments to adjustments to LLtt to achieve SLRto achieve SLR

All Long flows begin as ShortAll Long flows begin as Short



Core Router FunctionsCore Router Functions

Uses RIO MechanismUses RIO Mechanism
RIO (David Clark RIO (David Clark –– MIT and MIT and WenjiaWenjia Fang Fang 
–– Princeton University)Princeton University)
!! Sender or receiver classifies the packet as Sender or receiver classifies the packet as 

“in” or “out” of profile“in” or “out” of profile
(Profile example: transmission rate of 64K)(Profile example: transmission rate of 64K)

!! Basic idea Basic idea –– drop out of profile packets more drop out of profile packets more 
aggressively than in profile.aggressively than in profile.

!! Maintains 2 sets of RED parameters (Maintains 2 sets of RED parameters (minthminth, , 
maxthmaxth, , maxpmaxp, , wqwq, etc.), etc.)



Core Router Functions (cont)Core Router Functions (cont)
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RIO with preference to short flows





Average response time for different sized objects
Initial retransmission timer = 3 seconds



Average response time for different sized objects

Initial retransmission timer = 1 second



Instantaneous  Queue Size



Instantaneous Drop/Mark Rate



Fairness Index for Short Connections 



Fairness Index For Long Connections



Transmission Time For Short Connections



Transmission Time For Long Connections



Network Goodput Over The Last 2000 Seconds



Fairness Index of Short Connections 



Fairness Index For Long Connections 



Transmission Time For Short Connections



Transmission Time For Long Connections
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DiscussionDiscussion

1.   Simulation Model

- All TCP connections have similar end to end        
propagation delays. 

- Better performance obtained in the presence of reverse 
traffic.

2.    The Queue Management Policy

- RIO does not provide class based or flow guarantees.

- Other option could be  PI controlled RED queue.  



DiscussionDiscussion

3.  Deployment Issues

- Success of the scheme depends on how well the edge router 

can classify the traffic to be long or short.

4. Flow Classification

- Long connections initially are classified  as Short and so are 
treated with higher preference.



DiscussionDiscussion

5. Controller Design

- “SLR”  depends on 

Tc = time after which classification threshold  Lt

is updated.

Tu = time after which active flow table is updated.

6. Malicious Users

- Breaking long transmissions into short.

- Problem of overhead.
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ConclusionsConclusions

- Implementation of TCP service that classifies traffic

based on their Duration.

- Performance of Short TCP connections is Improved.

- Performance of first few Long connections is also  

improved. 

- Proposed Architecture is good in the terms of 

deployment. 


