PingER VM Comparative analysis of significant statistical
difference with non VM

Introduction

This is a study of the differences (if any) of the measurements from pinger.slac.stanford.edu (a single (bare hardware non-virtual) Linux host (Dell
PowerEdge 2650) running the PingER Measurement Agent (MA) and pingervm (AKA dhcp-nebula-124-66.slac.stanford.edu a Nebula KVM Virtual

Machine with floating addresses) MA measuring the ping Round Trip Times (RTTs) to hosts worldwide and between pinger and pingervm. Hencefiorth
we refer to ping requests from pinger to pingervm as pinger to pingervm or pinger>pingervm and ping requests from
pingervm to pinger as pinger to pingervm or pingervm>pinger. Both pinger and pingervm are located on the second
floor of Building 50 (the computer center) at SLAC. The traceroutes between the two machines are seen here.

The measurements were made from February 26th 2015 and March 3rd 2015. Every ~30 minutes a burst of 10-30
(10 if no loss else up to 30 until 10 ping responses were received) ping requests was sent by the MA to the target.
The ping packet size was 100Bytes, the ping requests in the burst were separated by 1 second. The humber of
pings between pinger and pingervm was ~6000.

Below we look at a statistical analysis of the results for pings from pinger and pingervm to the World, to N.
America, Europe and between pinger and pingervm.

To World (excluding SLAC targets).
The following tables are from pingtable.pl
PingER non VM measurement agent

Tick min 25th% avg median 75th% 90th% 95th% max iqr std dev # pairs

Mar2015 23.312  178.346 239.329 211.152 293.499 339.425 379.947 780.659 115.153 104.510 107

Feb2015 | 22.689 | 176.167 | 241.608 | 212.435 295.448 | 326.637 | 362.350 | 803.815 119.281 110.212 112
NB. February data is incomplete for the VM, so leave out
PingER VM measurement agent

Tick min 25th% avg median 75th% 90th% 95th% max iqr std dev # pairs

Mar2015 | 23.698 @ 176.221 238.352  213.278 294.279 340.938 381.412 796.140 118.058 109.834 107
Feb2015 22.515 178.790 239.368  210.327 301.033 329.510 369.066 807.798 1 122.243 110.401 110

To Europe

PingER non VM Measurement agent

Tick min 25th% avg median 75th% 90th% 95th% max iqr std dev # pairs

Mar2015 ' 150.996 K 162.944 175.858  173.632 186.939 201.843 204.698 204.698 1 23.995 17.131 14

PingER VM Measurement agent

To Europe
Tick min 25th% avg median 75th% 90th% 95th% max iqr std dev # pairs
Mar2015 ' 151.017 | 162.965 176.121  173.904 185.921 199.620 | 208.584 | 208.584 22.956 17.586 14

To N. America
PingER non VM measurement agent

Tick min 25th% avg median 75th% 90th% 95th% max iqr std dev # pairs

Mar2015 ' 23.312 . 54.890 62.042 79.315 79.315 79.315 79.315 . 28.678 3


http://www-iepm.slac.stanford.edu/pinger/
https://www.nebula.com/
http://www.linux-kvm.org/page/Main_Page
https://confluence.slac.stanford.edu/display/IEPM/Pinger+VM+traceroutes
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+23.312+22.689+23.083+24.974+24.247+24.228+23.629+22.092+22.679+21.993+28.593+24.010
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+178.346+176.167+181.557+183.783+184.452+184.315+184.795+182.303+183.425+188.286+186.775+186.619
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=0.000+239.329+241.608+243.784+250.588+247.133+254.199+250.161+253.159+260.421+260.609+259.214+257.486
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+211.152+212.435+220.360+227.569+230.016+224.271+221.985+219.760+215.314+217.594+213.743+216.333&fromto=pinger.slac.stanford.edu-www.bankofbotswana.bw
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+293.499+295.448+294.522+303.836+300.244+302.375+299.805+292.645+294.628+307.249+297.153+294.173
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+339.425+326.637+349.635+345.885+338.477+363.052+349.782+349.029+347.989+355.119+369.088+361.420
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+379.947+362.350+380.640+461.411+413.800+476.225+376.496+520.930+681.592+578.640+553.378+567.301
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+780.659+803.815+776.583+793.266+784.021+813.740+749.377+1220.663+1488.117+1220.227+1050.869+1031.903
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+115.153+119.281+112.965+120.053+115.792+118.060+115.010+110.342+111.203+118.963+110.378+107.554
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+104.510+110.212+104.323+113.879+110.077+126.843+118.306+146.382+171.389+154.790+145.976+147.562
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+0.302+0.326+.+.+.+.+.+.+.+.+.+.
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+176.221+178.790+.+.+.+.+.+.+.+.+.+.
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=0.000+238.352+239.368+0.000+0.000+0.000+0.000+0.000+0.000+0.000+0.000+0.000+0.000
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+213.278+210.327+.+.+.+.+.+.+.+.+.+.&fromto=pinger.slac.stanford.edu-www.bankofbotswana.bw
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+294.279+301.033+.+.+.+.+.+.+.+.+.+.
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+340.938+329.510+.+.+.+.+.+.+.+.+.+.
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+381.412+369.066+.+.+.+.+.+.+.+.+.+.
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+796.140+807.798+.+.+.+.+.+.+.+.+.+.
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+118.058+122.243+.+.+.+.+.+.+.+.+.+.
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+109.834+110.401+.+.+.+.+.+.+.+.+.+.
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+150.996+152.253+.+.+.+.+.+.+.+.+.+.
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+162.944+162.963+.+.+.+.+.+.+.+.+.+.
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=0.000+175.858+174.090+0.000+0.000+0.000+0.000+0.000+0.000+0.000+0.000+0.000+0.000
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+173.632+172.093+.+.+.+.+.+.+.+.+.+.&fromto=pinger.slac.stanford.edu-www.bankofbotswana.bw
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+186.939+185.740+.+.+.+.+.+.+.+.+.+.
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+201.843+192.442+.+.+.+.+.+.+.+.+.+.
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+204.698+200.498+.+.+.+.+.+.+.+.+.+.
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+204.698+200.498+.+.+.+.+.+.+.+.+.+.
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+23.995+22.777+.+.+.+.+.+.+.+.+.+.
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+17.131+14.585+.+.+.+.+.+.+.+.+.+.
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+151.017+152.269+152.647+161.054+158.545+158.709+158.674+158.063+159.209+166.773+158.264+152.200
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+162.965+163.080+163.626+173.257+170.055+171.433+171.897+170.911+170.819+181.816+174.890+177.110
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=0.000+176.121+175.114+179.078+182.632+185.980+184.909+186.264+181.273+182.734+189.177+186.063+188.007
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+173.904+172.213+177.052+177.309+184.706+186.706+185.139+181.371+183.837+187.838+184.857+190.927&fromto=pinger.slac.stanford.edu-www.bankofbotswana.bw
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+185.921+186.739+185.344+187.643+199.865+196.045+197.654+192.996+193.183+192.920+202.330+201.116
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+199.620+197.838+208.782+198.987+205.119+203.979+209.444+199.477+204.287+207.590+204.633+205.442
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+208.584+198.789+213.375+249.304+230.150+206.155+211.852+202.592+207.250+208.946+206.804+216.333
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+208.584+198.789+213.375+249.304+230.150+206.155+211.852+202.592+207.250+208.946+206.804+216.333
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+22.956+23.659+21.718+14.386+29.810+24.612+25.757+22.085+22.364+11.104+27.440+24.006
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+17.586+15.666+18.054+22.290+19.790+15.076+15.918+13.743+15.117+12.440+15.830+17.763
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+23.312+22.689+23.083+24.974+24.247+24.228+23.629+22.092+22.679+21.993+28.593+24.010
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+.+.+.+.+24.247+.+.+.+.+.+28.593+24.010
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=0.000+54.890+55.243+54.935+55.899+96.748+58.382+59.020+57.106+57.938+57.682+95.420+92.285
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+62.042+63.675+62.314+63.019+71.144+71.340+73.703+70.251+72.014+71.566+75.285+71.243&fromto=pinger.slac.stanford.edu-www.bankofbotswana.bw
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+79.315+79.365+79.409+79.703+79.536+79.579+79.727+78.974+79.122+79.486+79.029+79.392
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+79.315+79.365+79.409+79.703+220.455+79.579+79.727+78.974+79.122+79.486+202.515+202.644
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+79.315+79.365+79.409+79.703+220.455+79.579+79.727+78.974+79.122+79.486+202.515+202.644
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+79.315+79.365+79.409+79.703+220.455+79.579+79.727+78.974+79.122+79.486+202.515+202.644
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+.+.+.+.+55.289+.+.+.+.+.+50.436+55.382
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+28.678+29.264+28.879+28.051+85.658+29.864+30.797+30.635+30.742+31.160+74.775+77.156

PingER VM measurement agent

Tick min 25th% avg median 75th% 90th% 95th% max iqr std dev # pairs

Mar2015 ' 23.095 41.357  42.888 62.077 79.350 79.350 79.350 | 61.775 4

Correlation plots of pinger vs pingervm for hourly measurements

Below are correlation plots of hourly PingER measurements between pinger.slac.stanford.edu and pingervm.slac.stanford.edu between Feb 26 and March
3rd, 2015.
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Time series

If one compares the average and median statistics for the tow sets of data, one gets the tables below:

pinger>pingervm | min_RTT(ms) = avg_RTT(ms) max_RTT(ms)

Average 0.304368 0.385107 0.50461
standard deviation | 0.045313 0.054924 0.272844
median 0.297 0.385 0.471
IgR 0.07625 0.0635 0.08075
Count 272 272 272

pingervm>pinger = min_RTT(ms) ' avg_RTT(ms) max_RTT(ms)

Average 0.245923 0.310827 0.392096
stdev 0.040275 0.03718 0.052863
Median 0.237 0.315 0.386
IQR 0.06425 0.04925 0.077
Count 272 272 272

And plots of the time series appears as below (spreadsheet)


http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+0.302+0.326+.+.+.+.+.+.+.+.+.+.
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+0.302+0.326+.+.+.+.+.+.+.+.+.+.
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=0.000+41.357+41.189+0.000+0.000+0.000+0.000+0.000+0.000+0.000+0.000+0.000+0.000
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+42.888+42.573+.+.+.+.+.+.+.+.+.+.&fromto=pinger.slac.stanford.edu-www.bankofbotswana.bw
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+62.077+62.631+.+.+.+.+.+.+.+.+.+.
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+79.350+79.286+.+.+.+.+.+.+.+.+.+.
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+79.350+79.286+.+.+.+.+.+.+.+.+.+.
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+79.350+79.286+.+.+.+.+.+.+.+.+.+.
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+61.775+62.305+.+.+.+.+.+.+.+.+.+.
http://www-wanmon.slac.stanford.edu/cgi-wrap/pingtable.pl?format=summary_tsv&dates=?+Mar2015+Feb2015+Jan2015+Dec2014+Nov2014+Oct2014+Sep2014+Aug2014+Jul2014+Jun2014+May2014+Apr2014&data=.+35.917+36.192+.+.+.+.+.+.+.+.+.+.
https://confluence.slac.stanford.edu/download/attachments/188678607/pinge-vs-pingervm.xlsx?version=3&modificationDate=1425576850000&api=v2
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Looking at the above manually scaled plots of pinger>pingervm and pingervm>pinger it is apparent the RTTs from pinger to pingervm are > pingervm to
pinger. Looking at the average, standard deviation, median and IQR tables and the differences between pinger as the monitoring site and pingervm as the
monitoring site, we see in tabular form (where the average errors are +- (stdev(pinger>pingervm)+stdev(pingervm>pinger)) and the median errors are +-_
(IQR(pinger>pingervm) + IQR(pingervm>pinger)). the Probabilities are those that the pinger>pingervm and pingervm>pinger distributions are the same
(assuming normal distributions).

Diff (pinger-pingervm) = min_RTT(ms) = +- Probability | avg_RTT(ms) | +- Probability | max_RTT(ms) = +- Probability
Average 0.058445 0.085588 | 0.682689 | 0.074279 0.092104 | 0.682689 | 0.112515 0.325707 | -0.99405
stdev 0.005037 0.017744 0.21998

median 0.06 0.1405 0.07 0.11275 0.085 0.15775

IgR 0.012 0.01425 0.00375

It appears that the min_rtts, avg_rtts and max_rtts are within 1 standard deviation (better than 68% assuming a normal distribution) of one another.

By looking at the cumulative distributions we can get the Median differences probability.

Minimum RTT distributions between pinger and pingervm

We focus on the minimum RTT since that is least affected by queuing etc.
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