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0000 (power-law distribution)
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Exponential Scale-free

source: Error and attack tolerance of complex networks. R. Albert, H. Jeong, A. Barabasi. Nature 406, July 2000.
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CAIDA AS CORE MAP 2009/03
» ASODO0OO0OD0OO0OOASO out-degree

1Pv4
INTERNET TOPOLOGY MAP
JANUARY 2009

AS-level INTERNET GRAPH

copyright © 2009 UC Regents. all rights reserved.

http://www.caida.org/research/topology/as_core network/
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0000 (binomial distribution)
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0000 (normal distribution) 2/2
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Complementary Cumulative Distribution Function (CCDF)
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CCDF: xOOOOoUOOooOoooooooooooo
F(x)=1-P[X <= x]
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O0000: box-muller0O00O0O0OOOOOO

basic form: creates 2 normally distributed random variables, z, and
z1, from 2 uniformly distributed random variables, ug and uq, in
(0,1]

zp = Rcos(f) = v/—2In ug cos(2muy)
z1 = Rsin(0) = v/ —2Inugsin(2muy)

polar form: OO O OOOOOOOO
up and uq: uniformly distributed random variables in [—1,1],
s=ud+u? (ifs=0ors>1, reselect ug,ur)

—2Ins

Zp = Up
S

—2Ins

Z1 = U1
S
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OO0O000: box-muller 000 O0DO0O0O0ODOOOOO

# usage: box-muller.rb [n [m [s]]]
n = 1 # number of samples to output
mean = 0.0

stddev = 1.

n = ARGV[O0].to_i if ARGV.length >= 1
mean = ARGV[1].to_i if ARGV.length >= 2
stddev = ARGV[2].to_i if ARGV.length >= 3

# function box_muller implements the polar form of the box muller method,
# and returns 2 pseudo random numbers from standard normal distribution
def box_muller
begin
ul = 2.0 * rand - 1.0 # uniformly distributed random numbers
u2 = 2.0 * rand - 1.0 # ditto
s = ul*ul + u2%u2 # variance
end while s == 0.0 || s >= 1.0
w = Math.sqrt(-2.0 * Math.log(s) / s) # weight
gl = ul * w # normally distributed random number
g2 = u2 * w # ditto
return gl, g2
end
# box_muller returns 2 random numbers. so, use them for odd/even rounds
x = x2 = nil
n.times do
if x2 == nil
X, x2 = box_muller

else
X = x2
X2 = nil
end

X = mean + x * stddev # scale with mean and stddev
printf "%.6f\n", x
end
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» 0000 10000000000000

#
# create histogram: bins with 1 digit after the decimal point
#

re = /(-?\d*\.\d+)/ # regular expression for input numbers
bins = Hash.new(0)

ARGF.each_line do |linel
if re.match(line)
v = $1.to_f
# round off to a value with 1 digit after the decimal point
offset = 0.5 # for round off
offset = -offset if v < 0.0
v = Float(Integer(v * 10 + offset)) / 10
bins[v] += 1 # increment the corresponding bin
end
end

bins.sort{la, bl a[0] <=> b[0]}.each do |key, valuel
puts "#{key} #{valuel}"
end
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set boxwidth 0.1

set xlabel "x"

set ylabel "f(x)"

plot "box-muller-histogram.txt" using 1:($2/1000) with boxes notitle, \
1/sqrt (2*pi)*exp (-x**2/2) notitle with lines linetype 3
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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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JAISTOOOOODOOODOOOOOODOOOoOoOOoooooo
OO0 CChFODOODOOO

% ./count_contents.rb sample_access_log > contents.txt
% ./make_ccdf.rb contents.txt > ccdf.txt

0.01

CCDF

0.001 |

0.0001 +

1e-05 . . . . .
1 10 100 1000 10000 100000 1e+06

request counts
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# output: URL req_count byte_count
# regular expression for apache combined log format
# host ident user time request status bytes referer agent
re = /7(\S+) (\S+) (\S+) \[(.*?)\] "(.*?7)" (\d+) (\d+[-) "(C.x7)" "(.*7)"/
# regular expression for request: method url proto
req_re = /(\w+) (\S+) (\s+)/
contents = Hash.new([0, 0])
count = parsed = 0
ARGF.each_line do |linel
count += 1
if re.match(line)
host, ident, user, time, request, status, bytes, referer, agent = $”.captures
# ignore if the status is not success (2xx)
next unless /2\d{2}/.match(status)
if req_re.match(request)
method, url, proto = $~.captures
# ignore if the method is not GET
next unless /GET/.match(method)
parsed += 1
# count contents by request and bytes
contents[url] = [contents[url][0] + 1, contents[url][1] + bytes.to_il]
else
# match failed. print a warning msg
$stderr.puts("request match failed at line #{count}: #{line.dump}")
end
else
$stderr.puts("match failed at line #{count}: #{line.dump}") # match failed.
end
end
contents.sort_by{|key, value| -value[0]}.each do |key, valuel
puts "#{key} #{value[0]} #{value[1]}"
end
$stderr.puts "# #{contents.size} unique contents in #{parsed} successful GET requests"
$stderr.puts "# parsed:#{parsed} ignored:#{count - parsed}"
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#!/usr/bin/env ruby
re = /"\S+\s+(\d+)\s+\d+/

n=0
counts = Hash.new(0)
ARGF.each_line do |line]
if re.match(line)
counts[$1.to_i] += 1
n +=1
end
end

cum = 0

counts.sort.each do |key, valuel
comp = 1.0 - Float(cum) / n
puts "#{key} #{value} #{compl}"
cum += value

end
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set logscale
set xlabel "request counts"
set ylabel "CCDF"

plot "ccdf.txt" using 1:3 notitle with points
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