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Study on the Parameter Setting of PI Controller in
Active Queue Management

LIU Ming DOU Wen-hua ZHANG He-ying ZHANG Meng
College of Computer National Univ. of Defense Technology Changsha 410073 China
Abstract Active Queue Management AQM is an effective method to improve the performance of end-to-end congestion control. PI
controller is a popular AQM scheme having good steady-state properties. We present the guidelines for setting parameters of PI controller
using thé'  second-order optimization model” instead of the margin of stability to improve transient behavior. The performance of PI
controller with new parameters is verified and compared with that of default ns parameters using ns simulations. The results show that the
dynamic behavior of PI controller is improved. We present several future directions in the end.
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Fig.3  Evolution of the queue length with FTP flows in Simulation 1
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Fig.4  Evolution of the queue length with FTP flows in Simulation 2
1 1.01
Tab.1 Packet drops ratio 1.00 | :é(***%***X)ﬁ)ﬁ%***X***xxxx%%x**3‘(
0.99 1
N=50 N =200 % 098
] —X— PARAMI
1 4.59% 12.4% = 0y I3 Ay
& 056 # —x— PARAMS
2 4.55% 12.3% # 95 ]
N 0.94 - +
3 4.54% 12.3% 0.93 1 Y
092 l r ‘ - . . .
0 50 100 150 200 25 300
PI ‘ BHiE] /5
5
Fig.5 The link utilization
Ko
T()S +1
H Ko Ko>1 t,~3To/K PI K, 1
= . ~ +
s T()S + 1 + K() 0>> § 0 P
1
H ~ o
1/T;s K,>1 KKpy>1 Ti>Ty/ KK, s Tos/ KKo +1
= 3 T()/ K[,K() PI

1 Floyd S Jacobson V. Random Early Detection Gateways for Congestion Avoidance J . IEEE/ACM Transactions on Networking 1993 1 4 397 -
413.

2 Hollot C Misra V. Towsley D et al. On Designing Improved Controllers for AQM Routers Supporting TCP Flows A . Proceedings of INFOCOM
2001 C  Anchorage Alaska 2001 1726 - 1734.

3 LeL Aikat ] Jeffay K et al. The Effects of Active Queue Management on Web Performance A . Proceedings of ACM SIGCOMM 2003 C
Karlsruhe Germany 2003.

4  Misra V. Gong W B Towsley D. Fluid-based Analysis of a Network of AQM Routers Supporting TCP Flows with an Application to RED A .
Proceedings of ACM SIGCOMM 2000 C  Stockholm Sweden 2000.

5 . P I 2003 26 10 .

6 . bsocc J. 2004 26 3 .





http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200503025.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%98%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%aa%a6%e6%96%87%e5%8d%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e9%b9%a4%e9%a2%96%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e9%94%b0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Ming%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22DOU+Wen-hua%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+He-ying%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Meng%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%9b%bd%e9%98%b2%e7%a7%91%e6%8a%80%e5%a4%a7%e5%ad%a6%2c%e8%ae%a1%e7%ae%97%e6%9c%ba%e5%ad%a6%e9%99%a2%2c%e6%b9%96%e5%8d%97%2c%e9%95%bf%e6%b2%99%2c410073%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Floyd+S%3bJacobson+V%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QK.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Hollot+C%3bMisra+V%3bTowsley+D%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLHY_NSTL_HY.aspx
http://d.g.wanfangdata.com.cn/NSTLHY_NSTL_HY.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Le+L%3bAikat+J%3bJeffay+K%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200503025%5e3.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Misra+V%3bGong+W+B%3bTowsley+D%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200503025%5e4.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200503025%5e4.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%ab%a0%e6%b7%bc%3b%e5%90%b4%e5%bb%ba%e5%b9%b3%3b%e6%9e%97%e9%97%af%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_jsjxb200310011.aspx
http://c.g.wanfangdata.com.cn/periodical-jsjxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e6%98%8e%e6%9d%b0%3b%e6%9c%b1%e5%9f%b9%e6%a0%8b%3b%e5%8d%a2%e9%94%a1%e5%9f%8e%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200403007.aspx
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%ab%a0%e6%b7%bc%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e5%bb%ba%e5%b9%b3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9e%97%e9%97%af%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_jsjxb200310011&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_jsjxb200310011.aspx
http://c.g.wanfangdata.com.cn/periodical-jsjxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e9%b9%a4%e9%a2%96%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%aa%a6%e6%96%87%e5%8d%8e%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_jsjkx200404015&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_jsjkx200404015.aspx
http://c.g.wanfangdata.com.cn/periodical-jsjkx.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%98%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%aa%a6%e6%96%87%e5%8d%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e9%b9%a4%e9%a2%96%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200605010.aspx
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bd%ad%e4%ba%a6%e9%a3%9e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e8%8b%b1%e6%9d%b0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%91%e9%87%91%e5%8d%8e%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_xtdx200803021.aspx
http://c.g.wanfangdata.com.cn/periodical-xtdx.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bd%ad%e4%ba%a6%e9%a3%9e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%93%b6%e4%b8%bd%e8%90%8d%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e8%8b%b1%e6%9d%b0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%84%e5%90%8c%e5%9f%8e%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_jsjgcykx200809007.aspx
http://c.g.wanfangdata.com.cn/periodical-jsjgcykx.aspx
http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200503025.aspx

