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Overview of prior results for IW10



Our proposal: Increase TCP's IW to 10 MSS IW10 improves average TCP latency by ~10% Large scale data-center experiments demonstrate latency improves across network and traffic properties: varying network bandwidths, flow RTTs, bandwidthdelay products, HTTP response sizes, mobile networks small overall increase in retransmission rate (~0.5%), with most from multiple connections Prior work: http://www.ietf.org/proceedings/10mar/slides/tcpm-4.pdf http://ccr.sigcomm.org/online/?q=node/621



New contributions and the questions addressed A framework for running experiments with different IWs in the same data-center Primary concern from IETF-77: how does IW10 perform on highly multiplexed links such as in Africa and South America? What is the impact on latency due to losses in the initial window? Evaluated the impact of different IWs [3, 10, 16] on latency and retransmission rate Reinforced the prior experiment results with IW10 Testbed experiments for IW study in controlled environment Preliminary results on fairness



Improved methodology for experiments Previous methodology: Change IW for entire data-center every week Less apples-to-apples: changes in server software and user base Takes weeks to collect data New methodology: Serve different IWs based on IP address in one data-center simultaneously for weeks Same IW for connections from the same IP/browser More apples-to-apples: free from binary/config changes



Analysis of IW10 on Africa traffic



Experiment for 1 week in June 2010



Impact of IW10 on Africa traffic Web Search latency (ms) and retransmission rate % All of Africa Percentile



Avg.



50



75



90



99



IW=10



988.4



503



795



1467



5042



IW=3



1123.9



538



878



1710



5923



IW=10



3.77%



Impr.



135.5



35



83



243



881



IW=3



3.35%



% Impr.



12%



6.5%



9.5%



14.2%



14.9%



Increase



0.42



Retrans. %



Africa with low QPS Percentile



Avg.



50



75



90



99



IW=10



1870.5



733



1363



3146



11579



IW=3



2340.7



857



1773



4110



14414



IW=10



6.71%



Impr.



470.2



124



410



964



2835



IW=3



5.83%



14.5%



23.1%



23.5%



19.7%



Increase



0.87



% Impr. 20.1%



Retrans. %



Why does latency improve in Africa?



Large network round-trip time Larger IW helps faster recovery of packet losses Experiments on testbed demonstrate latency improves in spite of increased packet losses



Why does latency improve in Africa? Testbed experiment: 20Mbps, RTT 300ms, BDP buffer, offered load 0.95, 50KB response size Motivating example: Makerere University, Uganda Completion time



Retransmission rate



Analysis of IW10 on South America traffic



Experiment for 1 week in June 2010



South America latency with IW10 Web Search latency (ms) and retransmission rate % All of South America Percentil e



IW=10



Avg. 919.7



50 540



75 1245



90 1970



99 4059



IW=3



1018.6



578



1399



2257



4620



Impr.



98.8



38



154



287



561



% Impr.



9.7%



6.6%



11%



12.7%



12.1%



Retrans. % IW=10



2.81%



IW=3



2.3%



Increase



0.51



Latency improvement across services in South America Latency improves across a variety of services Services with multiple connections experience: Least latency benefits Most increase in retransmission rate Percentile



iGoogle



News



Blogger Photos (multiple connections)



10



30 [10%]



4 [2.5%]



2 [1.1%]



6 [3.8%]



50



198 [26%]



45 [9.9%]



98 [12.7%]



12 [3.2%]



90



430 [16%]



336 [15%]



251 [4.5%]



37 [2.6%]



99



986 [9.7%]



1827 [19%]



691 [2.9%]



134 [2.9%]



Delta in Retrans %



0.52



0.35



2.93



1.28



entry: latency improvement (ms) [% improvement]



Maps (multiple connections)



Retransmission of IW3 vs IW10 IW10 has no significant increase in timeouts, but has more fast-retransmit post-RTO retransmits



Impact of latency under packet losses Latency of traffic with retransmissions > 0 improves with IW10 as compared to IW3 % traffic with rexmit > 0 IW3



IW10



All



6.6%



6.8%



Web Search



6.11%



6.57%



Experiments with higher IWs Does higher IW show better latency? What is the "sweet spot" of IW? Client IP based IW Experiments: DC 1 20% in US east coast (RTT < 100ms) 80% in south America (RTT > 100ms) DC 2 97% in Europe (RTT < 100ms)



Comparison of IW = 3, 10, 16 (DC 1) Small improvement for larger IWs (>10); mostly for mid-size flows



static-content



Small/Mid: 0-64KB



Large: >64KB



Comparison of IW = 3, 10, 16 (DC 2) Small improvement for larger IWs (>10); mostly for mid-size flows static-content



Fairness between IW10 and IW3 flows Testbed experiment: 20Mbps, 300ms, BDP buffer, load 0.95, 15KB response size, mix of IW3 and IW10 traffic



Conclusion Take away summary IW10 improves latency even in Africa and South America IW10 helps in quicker recovery from packet losses A higher retransmission rate does not necessarily translate to a longer Web transfer latency IW16 shows a small latency improvement over IW10 Next steps Adoption of IW10 proposal as TCPM WG item Ongoing work: fairness between IW3 and IW10 in the transition phase For any pending issues with IW10, join us in solving the problems!



Steps to configure IW on Linux Changing TCP IW on Linux (kernel version >= 2.6.30) On your server, do $ ip route show select the outgoing route then do $ ip route change default via  dev eth0 initcwnd  If the server process explicitly set SNDBUF, then SNDBUF value >= IW*MSS. Otherwise increase the initial socket buffer if IW*MSS > /proc/sys/net/ipv4/tcp_wmem[1] $ cat /proc/sys/net/ipv4/tcp_wmem 4096 16384 4194304 $ echo '4096 IW*MSS 4194304' > /proc/sys/net/ipv4/tcp_wmem $ must restart server process to use new tcp_wmem[1]



Acknowledgements



We acknowledge the following people at Google for their contributions towards the large scale IW experiments: Ethan Solomita Elliott Karpilovsky John Reese Yaogong Wang Roberto Peon Arvind Jain



Testbed topology



Why does latency improve in Africa? (Contd') Tesbed experiment results Utilization



Timeouts



Fast Retransmits



Spurious Timeouts



























[image: Increasing TCP's Initial Window  Developers]
Increasing TCP's Initial Window Developers












[image: RFC 6928 - Increasing TCP's Initial Window - Research at Google]
RFC 6928 - Increasing TCP's Initial Window - Research at Google












[image: An Argument for Increasing TCP's Initial Congestion Window]
An Argument for Increasing TCP's Initial Congestion Window












[image: An Argument for Increasing TCP's Initial ...  Developers]
An Argument for Increasing TCP's Initial ... Developers












[image: An Argument for Increasing TCP's Initial ...  Developers]
An Argument for Increasing TCP's Initial ... Developers












[image: An Argument for Increasing TCP's Initial ...  Developers]
An Argument for Increasing TCP's Initial ... Developers












[image: TCP Initial Window: A Study]
TCP Initial Window: A Study












[image: An Argument for Increasing TCP's Initial ... - Research at Google]
An Argument for Increasing TCP's Initial ... - Research at Google












[image: Characterizing the Effects of TCP's Initial Window]
Characterizing the Effects of TCP's Initial Window












[image: Evolution of TCP's Initial Window Size]
Evolution of TCP's Initial Window Size












[image: Increasing participation.pdf]
Increasing participation.pdf












[image: Initial pages]
Initial pages












[image: Contract Advisory Systems Developers and Systems Developers ...]
Contract Advisory Systems Developers and Systems Developers ...












[image: Exterminating inefficiencies, increasing ROI]
Exterminating inefficiencies, increasing ROI












[image: One Window Service.pdf]
One Window Service.pdf












[image: overton window pdf]
overton window pdf












[image: Window Notes Freebie.pdf]
Window Notes Freebie.pdf












[image: X Window System Protocol - XFree86]
X Window System Protocol - XFree86












[image: ipad initial setup.pdf]
ipad initial setup.pdf












[image: TCPS Controller Design Using Fuzzy Logic Controller for Power ...]
TCPS Controller Design Using Fuzzy Logic Controller for Power ...












[image: Increasing cost pressure]
Increasing cost pressure












[image: lockaire window brochure.pdf]
lockaire window brochure.pdf












[image: window comparator pdf]
window comparator pdf















Increasing TCP's Initial Window Developers






Jul 30, 2010 - Less apples-to-apples: changes in server software and user base. Takes weeks to collect data. New methodology: Serve different IWs based ... 






 Download PDF 



















 519KB Sizes
 2 Downloads
 292 Views








 Report























Recommend Documents







[image: alt]





Increasing TCP's Initial Window Developers 

Experiments with larger IW in several data centers over past ... Results from two representative data centers for .... We would like to call for volunteers to help out!














[image: alt]





RFC 6928 - Increasing TCP's Initial Window - Research at Google 

improves the overall performance of many web services without resulting in a congestion ..... 2 in [Duk10]), effectively limiting how much window a remote host may use. In order to ... initial window will help to stop this trend and provide the best.














[image: alt]





An Argument for Increasing TCP's Initial Congestion Window 

mining flow completion time. Our premise is that the initial congestion window should ... per domain, partly to increase parallelism and avoid head-of- line blocking of independent HTTP requests/responses, ... spread content over multiple domains so 














[image: alt]





An Argument for Increasing TCP's Initial ... Developers 

page [16] showed Firefox 2.0 opened 24 connections and IE8 opened 180 ..... TCP connections, and iGoogle or Blogger photos that have relatively large ...














[image: alt]





An Argument for Increasing TCP's Initial ... Developers 

bandwidth networks also improved by a significant amount in our experiments. .... as shown in the response size distribution of Figure 1. The distribution also ...














[image: alt]





An Argument for Increasing TCP's Initial ... Developers 

cations devised their own mechanisms for faster download of. Web pages. ... (4) Allow faster recovery from losses. ..... http://code.google.com/speed/articles/.














[image: alt]





TCP Initial Window: A Study 

Nearly 90% of the Internet traffic volume is carried by TCP, the transmission control ... LAS (Least Attained Service) and PS+PS scheduling algorithms improve the ... improves the response time of small flows by avoiding slow-start penalty.














[image: alt]





An Argument for Increasing TCP's Initial ... - Research at Google 

3rd Quarter 2009. http://www.akamai.com/stateoftheinternet, 2009. [5] M. Allman, S. Floyd, and C. Partridge. Increasing TCP's. Initial Window. RFC 3390, 2002.














[image: alt]





Characterizing the Effects of TCP's Initial Window 

Email: [email protected]. Michael Welzl ... Email: [email protected] ... to a TCP sender, and timeouts significantly increase the completion time of ...














[image: alt]





Evolution of TCP's Initial Window Size 

size of 10 segments to make it a default value in the Internet hosts. They studied the performance of web traffic with larger. IW-sizes, and showed that the response times of flows are ... of flows, for deciding the best response strategy for a given














[image: alt]





Increasing participation.pdf 

critically judge the ideas as you approach a solution. 9) Clustering is an alternative to brainstorming. To do. this, begin with a word, name, or concept written in ...














[image: alt]





Initial pages 

May 30, 2014 - Narayana Murthy of Infosys. Unit II Wit and Humour. Wit and humour are indispensible though some consider these two are distinct entities. Wit is the ability to say or write things that are both clever and amusing. Sometimes it is foun














[image: alt]





Contract Advisory Systems Developers and Systems Developers ... 

Conducts and/or participates in Operability and System Integration testing of ... Contract Advisory Systems Developers and Systems Developers 2015.pdf.














[image: alt]





Exterminating inefficiencies, increasing ROI 

The ability to report and optimize based on the offline impact of paid search is important for ... specific keyword by search engine in almost real time. The ability to ...














[image: alt]





One Window Service.pdf 

Sign in. Loadingâ€¦ Whoops! There was a problem loading more pages. Whoops! There was a problem previewing this document. Retrying... Download. Connect ...














[image: alt]





overton window pdf 

File: Overton window pdf. Download now. Click here if your download doesn't start automatically. Page 1. overton window pdf. overton window pdf. Open. Extract.














[image: alt]





Window Notes Freebie.pdf 

Page 1 of 6. Window Notes. on Spring Weather. Facts about spring weather: What does the idiom: â€œIn like a lion, out. like a lambâ€� mean to you? Hurtful Spring Weather: Helpful Spring Weather: Name__________. While reading the article on Spring wea














[image: alt]





X Window System Protocol - XFree86 

standards, such as the Inter-Client Communication Conventions Manual and the X Logical Font. Description .... the depth, in which case the least significant bits are used to hold the pixmap data, and the values of the unused ...... True and the bytes














[image: alt]





ipad initial setup.pdf 

Loadingâ€¦ Whoops! There was a problem loading more pages. Retrying... Whoops! There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. ipad initial setup.pdf. ipad 














[image: alt]





TCPS Controller Design Using Fuzzy Logic Controller for Power ... 

For economic and ecological reasons, the building of new transmission lines and expansion of existing transmission systems are becoming more and more difficult. In this new situation, it is necessary to utilize the existing power transmission system 














[image: alt]





Increasing cost pressure 

Rail rings an alarm. SMRT's rail operations recorded its first ever loss in 4QFY15, due mainly to increased R&M cost. Management highlighted the need to ..... 21. 21. Total Non-current Assets. 2,132. 2,143. 1,889. 1,898. Short-term Debt. 9. 9. 9. 9. 














[image: alt]





lockaire window brochure.pdf 

Retrying... lockaire window brochure.pdf. lockaire window brochure.pdf. Open. Extract. Open with. Sign In. Main menu. Displaying lockaire window brochure.pdf.














[image: alt]





window comparator pdf 

Page 1. Whoops! There was a problem loading more pages. window comparator pdf. window comparator pdf. Open. Extract. Open with. Sign In. Main menu.


























×
Report Increasing TCP's Initial Window Developers





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















