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A Self-Adaptive Algorithm for Optimizing Random Early
Detection(RED) Dynamics

Sug-Won Hong' - Young-Suk You''

ABSTRACT

Recently many studies have been done on the Random Early Detection(RED) algorithm as an active queue
management and congestion avoidance scheme in the Internet. In this paper we first overview the characteristics of
RED and the modified RED algorithms in order to understand the current status of these studies. Then we analyze the
RED dynamics by investigating how RED parameters affect router queue behavior. We show the cases when RED fails
since it cannot react to queue state changes aggressively due to the deterministic use of its parameters. Based on the
RED parameter analysis, we propose a self-adaptive algorithm to cope with this RED weakness. In this algorithm we
make two parameters be adjusted themselves depending on the queue states. One parameter is the maximum probability
to drop or mark the packet at the congestion state. This parameter can be adjusted to react the long burst of traffic,
consequently reducing the congestion disaster. The other parameter is the queue weight which is also adjusted
aggressively in order for the average queue size to catch up with the current queue size when the queue moves from
the congestion state to the stable state.
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Saved Variables :
Qavg : average queue size
g_time : start of the queue idle time
count : packets since last marked packet
IsBurst : flag for burst state
IsNonBurst : flag for nonburst state
max, : maximum value for ps
wq © quete weight
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s_period . time interval to decrease max,

Fixed parameters:

ming - minimum threshold for queue

maxs, - maximum threshold for queue

min_s_period : minimum time to decrease max,
Other:

Do : curent packet-marking probability

g : current queue size

time : current time

fl) - a linear function of the time ¢

Initialization:
Qavg < 0
count < -1
IsBurst < FALSE
IsNonBurst — 0
for each packet arrival
calculate the new average queue size Qavg:
if the queue is nonempty
Qavg < (L-we)*Qavg + werq
else
m «— fltime-q_time)
Qavg — (g-we)™Qavg
if ming, = Qavg < maxy
increament count
/B T 27 ming, maxs AHoldl A2 W wes max,
z7 A/
if IsBurst == TRUE
IsBurst — FALSE
decrease wq
IsNonBurst < time
else if time-IsNonBurst > s_period
decrease max,
increase s_period

IsNonBurst < time
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=3 2/
calculate probability ps :
Do — max,(Qavg-ming)/(maxs-ming)
pa < p» / (1-count*py)
with probability pa :
mark the arriving packet
count — 0
else if maxs < Qavg
mark the arriving packet
count < 0
/BE T RN} maxnE

if IsBurst ==

HAE o wed max,) 24 A/
FALSE
increase maxy
increase wy
s_period < min_s_period
IsBurst < TRUE
IsNonBurst < (
/BT T AV mund AUE W west mad 24 E //
else count « -1
when queue becomes empty
g_time < time
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