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Abstract

With the increase of various user's requirements, lots of interesting applications on the Internet have been emerging
recently. However, Internet has many limitations for providing upcoming new services because it was only designed to
provide basic connectivity between research networks and simplified forwarding functions at the first time. Internet has
many problems in the aspects of routing scalability, mobhility, security and QoS, so lots of researches are being actively
performed in many countries to solve these problems. In this paper, we implement RED(Random Early Detection) scheduler
using NetFPGA platform and local testbed to provide active queue management. Using the implemented RED scheduler,
packets are dropped according to the specified drop probability, so Global Synchronization coming from simultaneous TCP
segment losses in a congestion condition can be prevented. With the comparison to the Drop-Tail scheme in the basic
router, we show TCP performance can be enhanced in the congestion situation using the NetFPGA-based RED scheduler.

Keywords : RED, TCP, Congestion Avoidance, Scheduler, NetFPGA
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Avg < 0
Count < -1
# {710 =g U OfCh B2 FALOIZ avg A4t
If the queue is nonempty
Avg + (1-wq) (m)avg + wq
Else
M « f(time-q_time)
Avg +(1-wq)mavg
If minth £ avg < maxth
# Count F7FA|Z| 2, PaH At
Pb « maxp(avg- minth) / (maxth — minth)
Pa « Pb /(1-count- Pb)
# ZagEo o
Count + 0
Else count « -1
#77h HIOIRUE o

q_time + time

Saved Variables:
avg: 2 F MO|=
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¥ 2. Drop Tail(zhet RED(®)2l Sender1 Throughput ¥ 3. RED 2#HZE2{9 ujztolE
Table 2. Sendert’s throughput for Drop Tail and RED. Table 3. The parameters of the RED on NetFPGA
Drop Tail RED ojajo| g Aoy ZF
Buffer | Throughpu| Tx Ratio . Buffer | Throughput| Tx Ratio h — -
oo | tmps) | 0 | MM G| ames | 99 Min g7 7ol AaelA 6
24 1 12359% | 4| 8| 24 172 |17.30332 Max W Fo| xcfelAH x| 12
30 105 |1166329 | 5| 10] 30 183 | 1837349 — -
3% 132 | 13373% | 6 | 12| 36 192 | 1995842 Wy Hue "B 7 75X 0.002
42 139 | 140546 7] | 20 [1992032 W =o| X0 ==
48 144 | 1453078 | 8 | 16| 48 189 | 1905242 Max, g 7ol Al =58 0.02
5 155 | 1573604 | 9 | 18| 54 179 |178%212 Buffer(pkts) 6 x Minth 36
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