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» 00000 (univariate analysis)
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» 00000 (multivariate analysis)
» DO0O0O000OO0o0o0aon

» DO0O0O0O00O0booog
» JO000000000 (DOOoooooo)
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goooood

» JO0000000 (oOooooogo)

» 1500 bytes at 10Mbps: 1.2 msec
» 1500 bytes at 100Mbps: 120 usec
» 1500 bytes at 1Gbps: 12 usec

» JO0O000000O0O0O: O 200,000 km/s

» 100km round-trip: 1 msec
» 20,000km round-trip: 200 msec

» OO0 RTT

» LEO (Low-Earth Orbit): 200 msec
» GEO (Geostationary Orbit): 600 msec
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pingER project

» the Internet End-to-end Performance Measurement (IEPM)
project by SLAC
» using ping to measure rtt and packet loss around the world

> http://www-iepm.slac.stanford.edu/pinger/
» started in 1995
» over 600 sites in over 125 countries
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pingER project monitoring sites

» monitoring (red), beacon (blue), remote (green) sites
» beacon sites are monitored by all monitors

from pingER web site
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pingER project monitoring sites in east asia

» monitoring (red) and remote (green) sites

Mongolia

" o

Chongaing Ghﬁ\aﬁs.

LB g% .

Kunging  Gyjieng. 3
[

) .

from pingER web site
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pingER packet

loss

» packet loss observed from N. Ameria

» exponential improvement in 10 years

7o 1055

Packet Loss Seen From N. America

100

00071 #
Mar-87 Jul-g8 Dec-93 Apr-01 Sep-02 Jan-04 May-05 Oct-06

from pingER web site
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pinger minimum rtt

» minimum rtts observed from N. America

» gradual shift from satellite to fiber in S. Asia and Africa
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Min RTT from N.America to World Regions
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From SLAC PingER Project
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from pingER web site
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0000 (linear regression)

» JOO0DOO00Dbooooooon

» 0000DO (least square method): 000000000000
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00000 (least square method)
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00000 (principal component analysis; PCA)
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Y=pP'X

000 cov(Y) 00000 (000000)000 POOOOOD (P-*=pPT)000000000OODO
YOooooooo

cov(Y) = E[YY]=E[PTX)PTX)T]=E]PTX)(X"P)
PTEXXTIP =P T cov(X)P
ooooo
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PO dx1 0000000
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O00cov(Y) 00000 (DOO0O0O0)000

A1 0
cov(Y) =
N
ooooo
[M1P1, A2P2, . .., AgPy] = [cov(X)P1, cov(X)Pa, . . ., cov(X)P4]

AiPi =cov(X)P; D00O0ODOP; 0 XODODOOODODOOODOOOODOOOOOOOOO
00O0000000000000000000000000 POOOOO
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Jol1dd: gdggoobobobobooobobooood

» 000: 000000000000
» JO00:2011000000000000O
> http://results.sportstats.ca/res2011/honolulu.htm
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gobbobobobobood
Doooooooo

Chip Pace Gender  Category @10km @21.1 @3
Place Time /mi # Name City ST CNT Plce/Tot Plc/Tot Category Splitl Split2 .
1 02:14:55 5:09 1 Chelimo, Nicholas Ngong Hills KEN 1/10191 1/11 MElite 31:25 1:07:46 1
2 02:14:58 5:10 4 Ivuti, Patrick Kangundo KEN 2/10191 2/11 MElite 31:25 1:07:47 1
3 02:15:40 5:11 11 Boit, Josphat Fayetteville AR USA 3/10191 3/11 MElite 31:24 1:07:46 1
4 02:18:12 5:17 9 Kimutai, Kiplimo Eldoret KEN 4/10191 4/11 MElite 31:24 1:07:46 1
5 02:19:21 5:20 5 Kiptoo Kolum, B Kapsabet KEN 5/10191 5/11  MElite 31:24 1:07:46 1
6 02:24:40 5:32 2 Mundi, Jimmy Kangundo KEN 6/10191 6/11  MElite 31:25 1:07:49 1:
7 02:31:41 5:48 104 Girma, Woynishet Addis Ababa ETH 1/9116 1/14 WElite 35:21 1:16:16 1:-
8 02:31:43 5:48 8189 Puzey, Thomas Laie HI USA 7/10191 1/1044 M25-29 35:20 1:16:14 1
9 02:31:53 5:48 106 Mekonnindemissie, M Albuqurque NM USA 2/9116 2/14 WElite 35:20 1:16:16 1
10 02:31:55 5:48 110 Galimova, Valentina Perm RUS 3/9116 3/14 WElite 35:21 1:16:15 1:.

» Chip Time: 0O OO

» Category: MElite, WElite, M15-19, M20-24, ..., W15-29, W20-24, ...
» "No Age" 00000000000 ODOO

» Country: 3-letter country code: e.g., JPN, USA
» "UK'000oooooooa

> JO0000000O00000DO0O0bO0OobOOoooOoooa
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Joldlgoooooooobobooon

» 000000 (Doooooooooooon)

» "No Age"0 000D O0OOOOODO

n mean stddev median

all 19,104 355.3 87.9 346
men 10,090 336.1 85.5 324
women 9,012 376.8 85.4 370
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goooobboogog

# regular expression to read chiptime and category from honolulu.htm

re = /\s*x\d+\s+(\d{2}:\d{2}:\d{2})\s+.*((7: [MW] (7:ELlite|\d{2}\-\d{2}) INo Age))/
filename = ARGV[0]

open(filename, ’r’) do |iol
io.each_line do |linel
if re.match(line)
puts "#{$1}\t#{$2}"
end
end
end
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dold2000000ooobobon

> 30000000000000000
> 0000 10000
> 3000000000000000O000O00O00OO
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goooto.ggggoon

» JO000000O00000O0OO
» correlation-data-1.txt, correlation-data-2.txt

80 100 120 140 160

data-1:r=0.87 (left),

100

80

60

a0

20

0

data-2:r=-0.60 (right)
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gooob.gogooobooood

#!/usr/bin/env ruby

# regular expression for matching 2 floating numbers
= /([-+12\d+(7:\ . \d+H) ) \s+([-+] ?\d+(7:\.\d+) ?) /

sum_x = 0.0 # sum of x
sum_y = 0.0 # sum of y
sum_xx = 0.0 # sum of x72
sum_yy = 0.0 # sum of y~2
sumxy=00# sum of xy

= 0 # the number of data

ARGF.each_line do |linel
if re.match(line)
= $1.to_f
= $2.to_f
sum_x += x
sum_y += y
sum_xx += x**2
sum_yy += y**2
sum_xy += X * y
n+=1
end
end

r = (sum_xy - sum_x * sum_y / n) /
Math.sqrt((sum_xx - sum_x**2 / n) * (sum_yy - sum_y**2 / n))

printf "n:%d r:%.3f\n", n, r

29 /36



oooobb: dd.org

goboooogd.org
> 0000 oooooooooooga
http://www.hondana.org/

RN | SREHEE | ZNEW/EGUS | SO | AL
WHEOFE

«Previous 123456789 5051 Next» | 57 - R4 - B2 | HEE- X0 - B2 | 7 TUR|- BE | Z=F VAL
(3042/1437)f

«Previous 123456789 5051 Next » | EH - b - B | FEMW - Kbl - B2 | HTIVUS) - BE | FT=FURb
Powsred by gtscan 30/36



http://www.hondana.org/

goooobb.:d0dgdd

oobob0: 00oerg000O0O0DOOOOOOODOODOOOO
oooOoOooooooDo
» 0O0O00O0O0DDO
http://wuw.pitecan.com/Enzan/
» 2007000000 wby0DOOOODODOOOO
» OO0O0O EUCDOOO
» 000000000 UnixMagazine O OO
www.pitecan.com/UnixMagazine/PDF/if0512.pdf
» MySQLOOOOODOOOOOO0O0

» J00000000O0O00DO (O 80MB)
» OOO0O00O0O UTE-8
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http://www.pitecan.com/Enzan/
www.pitecan.com/UnixMagazine/PDF/if0512.pdf

goooto.ggggoon

> JO000000000O00O0OO0O0O0OoOO
» correlation-data-1.txt, correlation-data-2.txt

100

5.75+0.45 " x

72.727038%x

80

60

a0

20

0
0 20 40 60 80 100 120 140 160 0

data-1:r=0.87 (left), data-2:r=-0.60 (right)
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Jd: obboooooobod

#!/usr/bin/env ruby

# regular expression for matching 2 floating numbers

re = /([-+]17\d+(?7:\.\d+) ?)\s+([-+]1?\d+(?:\.\d+)?)/

sum_x = sum_y = sum_xx = sum_xy = 0.0
n=0
ARGF.each_line do |linel|
if re.match(line)
x = $1.to_f
y = $2.to_f

sum_x += X
sum_y +=y
Sum_xx += X*k*2
sum_xy += x * y
n+=1
end
end

mean_x = Float(sum_x) / n
mean_y = Float(sum_y) / n
bl = (sum_xy - n * mean_x * mean_y) / (Sum_xx - n * mean_x**2)

b0 = mean_y - bl * mean_x

printf "b0:%.3f b1:%.3f\n", b0, bl
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Jd: obboooooobod

set xrange [0:160]
set yrange [0:80]

set xlabel "x"
set ylabel "y"

plot "correlation-data-1.txt" notitle with points, \
5.75 + 0.45 * x 1t 3
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