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IER5 70 (normal distribution) 1/2
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IER2 70 (normal distribution) 2/2
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1887375 (exponential distribution)
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JXL — 975 (pareto distribution)
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Complementary Cumulative Distribution Function (CCDF)
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box-muller ;AT K B IEARBLEAERK

basic form: creates 2 normally distributed random variables, z; and
z1, from 2 uniformly distributed random variables, ug and w1, in
(0,1]

v —21Inug cos(2muy)
vV —2Inwugsin(2mu;)
polar form: =AREEZEDIR VAL

ugp and uq: uniformly distributed random variables in [—1, 1],
s=ud+u? (if s=0ors>1, reselect ug,u)

20 = Rcos(f) =
(0) =

z1 = Rsin(6

—2Ins

20 = Uo

|
N
—_ »
=]
»

21 = U1
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box-muller JE(C KD IERELEENR I — K

# 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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#
# 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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FREBDOER TS LDTOY

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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# bib# Name Category 5km 10km 15km 20km 25km 30km 35km  40km FinishTime
1 "FI)LA PAJL" M 0:14:50 0:29:37 0:44:33 0:59:42 1:14:48 1:30:01 1:45:32 2:01:37 2:09:02

2 "~3 HFt" M 0:14:51 0:29:38 0:44:34 0:59:43 1:14:50 1:30:01 1:44:57 1:59:19 2:05:56
3"ﬂFl:"Ij74’7JL"Mo14510293804433059421144813000144561595420656

4 "¥KD5 YZ—" M 0:14:50 0:2
5 "WYX E—=%—" M 0:14:50 0:29:
6
7
8
9

31144913001145032002720738
059431145013001144571591820541
:44 34 0:59:43 1:14:50 1:30:01 1:44:57 2:00:00 2:07:36

2

"FLY FLY" M 0:14:50 0:29:
"FaVI\ FAOYU" M 0:14:51 0:29: 0
"ETHYYT I3TU—" M 0:14:52 0:29:39
"D2RVYY EVRILY 2

10 "P2ZRX0OY L K" M 0:14:54 0:30:12

11 "T=3AhFY PTFSEAL" M 0:14:54 0:30:03 0:45:16 1:00:50 1:16:31 1:32:27 1:48:33 2:05:00 2:12:07

21 "BER #" M 0:14:51 0:29:38 0:44:32 0:59:42 1:14:50 1:31:56 1:54:16 2:20:15 2:30:56

22 "thA ZRER" 7

23 "YaA HYAS5Z" M 0:14:51 0:29:38 0:44:33 0:59:42 1:14:49 1:30:02 1:45:42 2:01:52 2:09:33

24 "BJIl KEE" M 0:14:51 0:29:38 0:44:33 0:59:42 1:14:49 1:30:13 1:46:01 2:02:16 2:09:27

> bib#: By VES
> 1-43:887F 101-235:TJ— b 10000 &:EEEHETF 20000-50000 &:—fxS
H0 60001:4° R b 70000 &:F v UF 1S5V F—
> Name: " "TEENTNS (UTF-8)
> Category: M(Men)/W(Women)
> FBELETEROTVD
> Ry RYA L BRNICHEHE 2T RY— SO S DR (5km SEDRTU Y L ETE
EBFR)
> TEBEZHHULS, MBDE>TLWBINFIVvITRIL
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% ./count_contents.rb sample_access_log > contents.txt
% ./make_ccdf.rb contents.txt > ccdf.txt

0.1

0.01

0.001

CCDF

0.0001 F “2

1e-05 |

1e-06 ‘ ‘ : ‘
1 10 100 1000 10000 100000

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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% cat contents.txt
/project/linuxonandroid/Ubuntu/12.04/full/ubuntul204-v4-full.zip 25535 17829045
/project/morefont/xiongmaozhongwen.apk 10949 13535294486
/project/morefont/zhongguoxin.apk 9047 9549531354
/project/honi/some_software/Windows/0Office_Plus_2010_SP1_W32_xp911.com.rar 5616
/project/morefont/fangzhengyouyijian.apk 5609 2879391721
/pub/Linux/Cent0S/5.9/extras/i386/repodata/repomd.xml 5121 12213484
/pub/Linux/Cent0S/5.9/updates/i386/repodata/repomd.xml 5006 10969621
/pub/Linux/Cent0S/5.9/0s/1386/repodata/repomd.xml 4953 6832653
/project/npppluginmgr/xml/plugins.md5.txt 4881 1369547
/project/winpenpack/X-LenMus/releases/X-LenMus_5.3.1_rev5.zip 4689 990250462

/pub/Linux/openSUSE/distribution/12.3/repo/oss/suse/x86_64/gedit-3.6.2-2.1.2.x8
/pub/sourceforge/n/nz/nzbcatcher/source/7C=D;0=A 1 1075
/ubuntu/pool/universe/m/mmass/mmass_5.4.1.orig.tar.gz 1 3754849
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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

36 /40



7O AYOBHEIEEEL

cat ccdf.txt

84414 1.0

9813 0.2315731022366253
5199 0.14224463601358184
3034 0.0949177537254331
1636 0.06729902688137779
1083 0.05240639764048316
663 0.04254776838138241
495 0.03651243024769468
367 0.03200640856417214
10 274 0.028665580366489807

© 00N O WN =R

5616 1 3.6412296432475344e-05
9047 1 2.730922232441202e-05
10949 1 1.8206148216237672e-05
25535 1 9.103074108174347e-06
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gnuplot 22 U7~

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

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