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What is “peering”? 
  Peering is the exchange of customer traffic between 

neighboring networks 

Network A 

Network C Network B 

X 



TransitRail/Commodity Peering Service Is... 
  NATIONAL 

  Colocated within the commercial exchanges; 
  Robust and reliable architecture; 
  Connected to multiple public exchange locations around the US; 
  Private connections up to 10Gbps; 
  Focused on needs of Research & Education community; 

  PEERING 
  Direct network-to-network bilateral IP Packet exchange; 
  Typically a ‘handshake’ agreement, no contracts 
  Selected peers for optimum benefit 

  Content providers 
  Home service providers 



TR/CPS is NOT: 
  Research & Education Network Peering 
  Replacement for regional/local peering 
  Replacement for 100% of your commodity transit 

needs 
  Replacement for a National Research & Education 

backbone 



Premise behind peering 
  Successful large-scale commodity peering can... 

  Decrease commodity costs and result in overall savings 
  Reduce reliance on commercial vendors 
  Increase routing efficiency and flexibility 
  Improve performance to your customers 



About TR/CPS 
  TR/CPS is a joint project of CENIC and Internet2 
  Finances, Governance under Internet2 
  Operations under Internet2 NOC (GRNOC) 
  Engineering, Peering Coordination under CENIC 
  Architecture sponsored by Internet2, NLR, CENIC 

and PNWGP 
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TR/CPS Architecture 
  Internet2: 

  Use of IP network for MPLS VLANs from connectors to 
TR/CPS routers 

  TR/CPS backbone circuits SEA-CHI, CHI-NY, NY-WDC 
  NLR (via CENIC): 

  Use of FrameNet for VLANs from members to TR/CPS 
routers 

  TR/CPS backbone circuits CHI-WDC, WDC-LA (southern 
route) 

  Use of five TR routers through May 2011 
  CENIC/PNWGP: 

  TR/CPS backbone circuits LA-SVL, SVL-SEA 



What to Expect 
  TR/CPS participants are likely to experience 

anywhere from a 50% to 75%+ reduction in the 
overall traffic that normally goes over their 
commodity ISP circuits 



Why Peering?  CENIC Experience 
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Why Peering?  CENIC Experience 

CENIC Commodity Aggregate for May 2010

24 Month Historical Usage Graphs
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Summary of Commodity Activity by Group
Last Year This Year Last Yr This Yr

Site Name 95th in 95th out TB in TB out 95th in 95th out TB in TB out Billed Billed Change

University of California
CPeer 1,221.2 392.1 198.1 75.4 2,266.8 321.5 394.4 56.5 1,230.0 2,277.1 85.1%

ISP 1,752.2 654.1 297.5 137.7 1,522.7 931.1 256.7 196.0 1,772.6 1,553.2 -12.4%
TR 3,658.6 1,746.4 670.7 373.9 4,793.2 2,023.7 869.9 417.3 3,692.9 4,838.7 31.0%

TOTAL 6,632.0 2,792.6 1,166.3 587.0 8,582.7 3,276.3 1,520.9 669.8 6,695.5 8,669.0 n/a

K-12 Consortium
CPeer 1,020.7 116.3 70.2 11.6 1,298.6 124.9 96.6 12.1 1,023.2 1,298.6 26.9%

ISP 1,575.7 189.0 124.7 21.1 1,739.8 286.8 131.6 31.7 1,577.6 1,741.5 10.4%
TR 3,137.1 495.9 233.2 61.7 4,500.9 678.5 339.8 88.6 3,157.0 4,503.9 42.7%

TOTAL 5,733.5 801.2 428.1 94.4 7,539.3 1,090.2 568.0 132.3 5,757.8 7,544.0 n/a

California State University
CPeer 717.2 191.0 86.7 27.8 1,302.8 209.2 178.2 26.5 732.5 1,303.4 77.9%

ISP 982.6 350.8 135.9 56.4 1,101.4 515.4 147.1 87.1 985.3 1,114.2 13.1%
TR 2,179.5 877.3 294.9 143.1 2,709.6 1,176.6 371.2 190.6 2,195.3 2,760.5 25.7%

TOTAL 3,879.3 1,419.1 517.5 227.3 5,113.8 1,901.2 696.6 304.3 3,913.1 5,178.1 n/a

California Community Colleges
CPeer 440.7 118.1 35.0 12.3 793.0 118.1 63.2 10.9 457.0 808.3 76.9%

ISP 663.2 147.0 56.4 14.3 805.7 227.6 66.4 22.6 668.7 812.8 21.5%
TR 1,834.0 422.4 143.8 51.4 2,333.7 579.4 186.9 72.0 1,840.3 2,341.1 27.2%

TOTAL 2,937.9 687.5 235.2 78.0 3,932.4 925.1 316.5 105.5 2,966.0 3,962.2 n/a

CENIC/CalREN
CPeer 28.0 98.4 3.3 6.0 31.3 17.8 3.6 2.1 99.4 31.3 -68.5%

ISP 322.1 32.0 47.0 3.8 651.5 53.2 86.2 6.3 322.2 651.8 102.3%
TR 105.1 44.6 11.4 5.0 380.3 61.5 54.1 7.7 105.3 381.0 261.8%

TOTAL 455.2 175.0 61.6 14.8 1,063.1 132.5 143.9 16.0 526.9 1,064.1 n/a

USC/Los Nettos
CPeer 97.1 205.2 10.6 38.9 68.5 107.9 9.2 16.6 213.9 112.0 -47.6%

ISP 205.6 76.6 25.4 13.3 171.7 139.8 20.6 24.2 218.6 221.9 1.5%
TR 186.0 668.2 25.5 132.1 289.3 676.5 37.8 132.9 686.6 708.1 3.1%

TOTAL 488.7 950.0 61.5 184.3 529.5 924.2 67.5 173.8 1,119.1 1,042.0 n/a

Stanford University
CPeer 289.8 49.1 52.3 9.4 287.1 89.7 55.0 17.9 289.8 287.1 -0.9%

ISP 116.6 12.2 20.4 2.8 110.4 14.9 19.0 2.0 116.6 110.4 -5.3%
TR 318.8 308.0 67.2 65.7 435.7 301.9 87.5 73.7 318.8 435.7 36.7%

TOTAL 725.2 369.3 139.9 77.9 833.2 406.5 161.5 93.6 725.2 833.2 n/a

University of San Francisco
CPeer 36.8 8.3 4.9 1.3 56.4 14.9 7.9 1.7 36.8 56.4 53.3%

ISP 38.1 15.5 5.7 2.6 28.6 14.8 4.1 2.3 38.1 28.6 -24.9%
TR 72.5 29.1 10.6 5.3 110.1 33.1 15.8 5.4 72.5 110.1 51.9%

TOTAL 147.4 52.9 21.2 9.3 195.1 62.8 27.8 9.5 147.4 195.1 n/a

Nevada System of Higher Education/SCS
CPeer 30.0 3.9 3.4 0.6 34.2 8.5 3.5 1.0 30.0 34.2 14.0%

ISP 104.8 27.5 11.4 4.6 60.2 38.3 5.8 5.1 104.8 60.2 -42.6%
TR 224.3 19.9 23.0 2.7 30.3 22.0 3.0 2.8 224.3 30.3 -86.5%

TOTAL 359.1 51.3 37.7 7.9 124.7 68.8 12.4 8.9 359.1 124.7 n/a

Chapman University
CPeer 7.0 0.0 0.4 0.0 34.8 6.7 4.5 0.9 7.0 34.8 397.1%

ISP 0.1 0.0 0.0 0.0 1.9 0.0 0.2 0.0 0.1 1.9 1800.0%
TR 20.6 0.2 2.6 0.0 80.5 36.7 11.3 5.6 20.6 80.5 290.8%

TOTAL 27.7 0.2 3.1 0.0 117.2 43.4 15.9 6.4 27.7 117.2 n/a

Naval Postgraduate School
CPeer 18.3 2.6 1.5 0.2 14.5 2.3 1.4 0.3 18.3 14.5 -20.8%

ISP 17.3 7.2 1.9 1.0 19.3 8.7 1.9 1.3 17.3 19.3 11.6%
TR 19.8 12.4 2.0 2.1 29.3 19.1 3.0 3.3 19.8 29.3 48.0%

TOTAL 55.4 22.2 5.4 3.2 63.1 30.1 6.3 4.8 55.4 63.1 n/a

Pepperdine University
CPeer 2.3 0.2 0.1 0.0 2.2 1.0 0.1 0.1 2.3 2.2 -4.3%

ISP 41.9 0.3 6.6 0.0 49.8 0.2 7.7 0.0 41.9 49.8 18.9%
TR 5.0 3.5 0.4 0.5 8.5 2.3 1.0 0.3 5.0 8.5 70.0%

TOTAL 49.2 4.0 7.2 0.5 60.5 3.5 8.8 0.4 49.2 60.5 n/a

University of San Diego
CPeer 12.0 8.2 1.4 1.1 15.9 3.4 1.6 0.4 12.0 15.9 32.5%

ISP 35.4 10.4 4.4 1.4 1.9 5.6 0.2 0.8 35.4 5.6 -84.2%
TR 78.2 29.1 11.3 4.1 8.4 19.6 0.7 2.7 78.2 19.6 -74.9%

TOTAL 125.6 47.7 17.2 6.6 26.2 28.6 2.5 3.8 125.6 41.1 n/a

MBARI
CPeer 1.2 0.1 0.1 0.0 1.6 0.3 0.1 0.0 1.2 1.6 33.3%

ISP 1.5 0.6 0.2 0.1 1.6 0.7 0.2 0.1 1.5 1.6 6.7%
TR 3.2 3.2 0.3 0.4 4.9 4.3 0.6 0.5 3.2 4.9 53.1%

TOTAL 5.9 3.9 0.6 0.5 8.1 5.3 0.9 0.6 5.9 8.1 n/a

The Chicago School of Psychology
CPeer 2.0 0.0 0.2 0.0 0.2 0.0 0.0 0.0 2.0 0.2 -90.0%

ISP 0.5 0.2 0.0 0.0 0.4 0.1 0.0 0.0 0.5 0.4 -20.0%
TR 0.5 0.1 0.0 0.0 1.0 0.1 0.1 0.0 0.5 1.0 100.0%

TOTAL 3.0 0.3 0.3 0.0 1.6 0.2 0.1 0.0 3.0 1.6 n/a

National University
CPeer 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 -100.0%

ISP 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 n/a
TR 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 n/a

TOTAL 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 n/a
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Summary of Commodity Activity by Group
Last Year This Year Last Yr This Yr

Site Name 95th in 95th out TB in TB out 95th in 95th out TB in TB out Billed Billed Change

University of California
CPeer 1,221.2 392.1 198.1 75.4 2,266.8 321.5 394.4 56.5 1,230.0 2,277.1 85.1%

ISP 1,752.2 654.1 297.5 137.7 1,522.7 931.1 256.7 196.0 1,772.6 1,553.2 -12.4%
TR 3,658.6 1,746.4 670.7 373.9 4,793.2 2,023.7 869.9 417.3 3,692.9 4,838.7 31.0%

TOTAL 6,632.0 2,792.6 1,166.3 587.0 8,582.7 3,276.3 1,520.9 669.8 6,695.5 8,669.0 n/a

K-12 Consortium
CPeer 1,020.7 116.3 70.2 11.6 1,298.6 124.9 96.6 12.1 1,023.2 1,298.6 26.9%

ISP 1,575.7 189.0 124.7 21.1 1,739.8 286.8 131.6 31.7 1,577.6 1,741.5 10.4%
TR 3,137.1 495.9 233.2 61.7 4,500.9 678.5 339.8 88.6 3,157.0 4,503.9 42.7%

TOTAL 5,733.5 801.2 428.1 94.4 7,539.3 1,090.2 568.0 132.3 5,757.8 7,544.0 n/a

California State University
CPeer 717.2 191.0 86.7 27.8 1,302.8 209.2 178.2 26.5 732.5 1,303.4 77.9%

ISP 982.6 350.8 135.9 56.4 1,101.4 515.4 147.1 87.1 985.3 1,114.2 13.1%
TR 2,179.5 877.3 294.9 143.1 2,709.6 1,176.6 371.2 190.6 2,195.3 2,760.5 25.7%

TOTAL 3,879.3 1,419.1 517.5 227.3 5,113.8 1,901.2 696.6 304.3 3,913.1 5,178.1 n/a

California Community Colleges
CPeer 440.7 118.1 35.0 12.3 793.0 118.1 63.2 10.9 457.0 808.3 76.9%

ISP 663.2 147.0 56.4 14.3 805.7 227.6 66.4 22.6 668.7 812.8 21.5%
TR 1,834.0 422.4 143.8 51.4 2,333.7 579.4 186.9 72.0 1,840.3 2,341.1 27.2%

TOTAL 2,937.9 687.5 235.2 78.0 3,932.4 925.1 316.5 105.5 2,966.0 3,962.2 n/a

CENIC/CalREN
CPeer 28.0 98.4 3.3 6.0 31.3 17.8 3.6 2.1 99.4 31.3 -68.5%

ISP 322.1 32.0 47.0 3.8 651.5 53.2 86.2 6.3 322.2 651.8 102.3%
TR 105.1 44.6 11.4 5.0 380.3 61.5 54.1 7.7 105.3 381.0 261.8%

TOTAL 455.2 175.0 61.6 14.8 1,063.1 132.5 143.9 16.0 526.9 1,064.1 n/a

USC/Los Nettos
CPeer 97.1 205.2 10.6 38.9 68.5 107.9 9.2 16.6 213.9 112.0 -47.6%

ISP 205.6 76.6 25.4 13.3 171.7 139.8 20.6 24.2 218.6 221.9 1.5%
TR 186.0 668.2 25.5 132.1 289.3 676.5 37.8 132.9 686.6 708.1 3.1%

TOTAL 488.7 950.0 61.5 184.3 529.5 924.2 67.5 173.8 1,119.1 1,042.0 n/a

Stanford University
CPeer 289.8 49.1 52.3 9.4 287.1 89.7 55.0 17.9 289.8 287.1 -0.9%

ISP 116.6 12.2 20.4 2.8 110.4 14.9 19.0 2.0 116.6 110.4 -5.3%
TR 318.8 308.0 67.2 65.7 435.7 301.9 87.5 73.7 318.8 435.7 36.7%

TOTAL 725.2 369.3 139.9 77.9 833.2 406.5 161.5 93.6 725.2 833.2 n/a

University of San Francisco
CPeer 36.8 8.3 4.9 1.3 56.4 14.9 7.9 1.7 36.8 56.4 53.3%

ISP 38.1 15.5 5.7 2.6 28.6 14.8 4.1 2.3 38.1 28.6 -24.9%
TR 72.5 29.1 10.6 5.3 110.1 33.1 15.8 5.4 72.5 110.1 51.9%

TOTAL 147.4 52.9 21.2 9.3 195.1 62.8 27.8 9.5 147.4 195.1 n/a

Nevada System of Higher Education/SCS
CPeer 30.0 3.9 3.4 0.6 34.2 8.5 3.5 1.0 30.0 34.2 14.0%

ISP 104.8 27.5 11.4 4.6 60.2 38.3 5.8 5.1 104.8 60.2 -42.6%
TR 224.3 19.9 23.0 2.7 30.3 22.0 3.0 2.8 224.3 30.3 -86.5%

TOTAL 359.1 51.3 37.7 7.9 124.7 68.8 12.4 8.9 359.1 124.7 n/a

Chapman University
CPeer 7.0 0.0 0.4 0.0 34.8 6.7 4.5 0.9 7.0 34.8 397.1%

ISP 0.1 0.0 0.0 0.0 1.9 0.0 0.2 0.0 0.1 1.9 1800.0%
TR 20.6 0.2 2.6 0.0 80.5 36.7 11.3 5.6 20.6 80.5 290.8%

TOTAL 27.7 0.2 3.1 0.0 117.2 43.4 15.9 6.4 27.7 117.2 n/a

Naval Postgraduate School
CPeer 18.3 2.6 1.5 0.2 14.5 2.3 1.4 0.3 18.3 14.5 -20.8%

ISP 17.3 7.2 1.9 1.0 19.3 8.7 1.9 1.3 17.3 19.3 11.6%
TR 19.8 12.4 2.0 2.1 29.3 19.1 3.0 3.3 19.8 29.3 48.0%

TOTAL 55.4 22.2 5.4 3.2 63.1 30.1 6.3 4.8 55.4 63.1 n/a

Pepperdine University
CPeer 2.3 0.2 0.1 0.0 2.2 1.0 0.1 0.1 2.3 2.2 -4.3%

ISP 41.9 0.3 6.6 0.0 49.8 0.2 7.7 0.0 41.9 49.8 18.9%
TR 5.0 3.5 0.4 0.5 8.5 2.3 1.0 0.3 5.0 8.5 70.0%

TOTAL 49.2 4.0 7.2 0.5 60.5 3.5 8.8 0.4 49.2 60.5 n/a

University of San Diego
CPeer 12.0 8.2 1.4 1.1 15.9 3.4 1.6 0.4 12.0 15.9 32.5%

ISP 35.4 10.4 4.4 1.4 1.9 5.6 0.2 0.8 35.4 5.6 -84.2%
TR 78.2 29.1 11.3 4.1 8.4 19.6 0.7 2.7 78.2 19.6 -74.9%

TOTAL 125.6 47.7 17.2 6.6 26.2 28.6 2.5 3.8 125.6 41.1 n/a

MBARI
CPeer 1.2 0.1 0.1 0.0 1.6 0.3 0.1 0.0 1.2 1.6 33.3%

ISP 1.5 0.6 0.2 0.1 1.6 0.7 0.2 0.1 1.5 1.6 6.7%
TR 3.2 3.2 0.3 0.4 4.9 4.3 0.6 0.5 3.2 4.9 53.1%

TOTAL 5.9 3.9 0.6 0.5 8.1 5.3 0.9 0.6 5.9 8.1 n/a

The Chicago School of Psychology
CPeer 2.0 0.0 0.2 0.0 0.2 0.0 0.0 0.0 2.0 0.2 -90.0%

ISP 0.5 0.2 0.0 0.0 0.4 0.1 0.0 0.0 0.5 0.4 -20.0%
TR 0.5 0.1 0.0 0.0 1.0 0.1 0.1 0.0 0.5 1.0 100.0%

TOTAL 3.0 0.3 0.3 0.0 1.6 0.2 0.1 0.0 3.0 1.6 n/a

National University
CPeer 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 -100.0%

ISP 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 n/a
TR 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 n/a

TOTAL 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 n/a
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Why Peering?  CENIC Example 
  Purchased Transit (Quilt rates, 5/2009-4/2010): 

  52,002M  $719,072 
  Peered Volume over same period: 

  206,526M 
  At transit rates that would have cost: 

  ~$2,855,795 
  Actual cost: 

  ~$600,000 
  Savings of approximately $2.2M in one year 



Lessons Learned 
  Introducing 250,000+ routes into your network must 

be done carefully 
  Tune network to manage traffic loads 
  Effective use of peering requires monitoring and 

understanding traffic profiles 
  Think about failure scenarios 

  Do you need backup connections? 
  Do you have sufficient headroom? 



Questions? 

Thank you!! 


