AV =Ry REHAET -8 55 O
R #2288

201558188



giBlOHE T 5L

% 4 B D e EREE (5/11)
» IERDH
> ERXECRE
> DDA
> BB ERXE
» 5RE1

2 /46



SEOTF—V

£ 50 SRt EMS

» OVIT7—I

» Web 7O EREDVFTIVYDH
NEFA MR
BE: NEEAIR

v

v

3/46



ovor—IU
AVSAVINGEH—ERDEIRIETIL
> Ay R DBOENEES. U T7ILOEROFEEE
> F—)l: BHEREETHES. 4V 51 VEHDRE OB
WETEEHEBZ Y FI—5 v hEETSEE UTHELEDND

The New Marketplace

Head

Popularity

Long Tail

Products

source: http://longtail.com/

/46


http://longtail.com/

't

B ORIZE

> ZHORFHNMBEICEEL TREBEHZRI VAT A
> AFAR, 7509\, EREHZRE

» HREIEHERITTHETLD

> ERDETERNFIE THRITHRE
» BMIBIRREEMEIIIBRIT IHNE

> 00 EENSBEAICHFE
» BITERNFIE TR DRBREEENR > TEL
» JVE21—FICELBBMPYIaL—Y3Y

5/46



NE R MR
NERA

> NERAFEMRERTHYOVED
» NERL: FABN/SX—HDREFICLHH]
» BN (7599)L)

> SESELBARK. HRBER. 1VI—Ry M —ERTH

AEns
> 2T =L T U= BRI —LERBL

T NG
AU S

I REBIRDIERL  BRIRICMUIE D50 5 LR

6

46



37 (Zipf) D=8

» 1930 ERICIBRIMF FESNTET—Y DLEIRBETHRBINLR
gxAl
» V1 PI3NBALICREEA!
» BIRBEN k BEECAKEVWERDGHIDENED 1/k ([CHHI
» AERIZPEARE, T Y BETIXIETRIBRNERS
ns
» WEEQHIREE, EmoAD, EONEHRE
» JP7MITAR RYRD—=D LS T710v0iRE
» UZFPR—ILOISOTROVIT—IL. OO0 RT—)L
DTS ITTREIANE—FTTIIICHED

7 /46



NE D (power-law distribution)
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— 1857 (binomial distribution)

» NILX—AFHT (bernoulli trial): HITOIRERH 2 BFEUHRL
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mean : E[X] = np,variance : Var[X] = np(l — p)
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7Y V5% (poisson distribution)
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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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ERBRIE/7RI% (CCDF)

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-hist.txt" using 1:($2/1000) with boxes notitle, \
1/sqrt (2+pi)*exp(-x**2/2) notitle with lines

E: RN D OERZERM (PDF)

EX TS LDEE

$ ruby box-muller.rb 10000 > box-muller-data.txt
$ ruby box-muller-hist.rb box-muller-data.txt > box-muller-hist.txt

70w k& “box-muller-hist.plt” ZfES
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ruby box-muller

$ ruby box-muller.

$ .rb 4 60 10 | ruby conf-interval.rb > conf-interval.txt
$ ruby box-muller.
$ ruby box-muller.

rb 8 60 10 | ruby conf-interval.rb >> conf-interval.txt
rb 16 60 10 | ruby conf-interval.rb >> conf-interval.txt

rb 2048 60 10 | ruby conf-interval.rb >> conf-interval.txt

BEIC(E “conf-interval.plt” ZfE>S
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# regular expression to read data

re = /~(\d+(\.\d+)?)/

z95 = 1.960 # z_{1-0.05/2}
290 = 1.645 # z_{1-0.10/2}

sum = 0.0 # sum of data
n = 0 # the number of data
sqsum = 0.0 # su of squares
ARGF.each_line do |linel

if re.match(line)

v = $1.to_f
sum += v
sqsum += vk*2
n+=1

end

end

mean = sum / n # mean

var = sqsum / n - mean**2 # variance

stddev = Math.sqrt(var) # standard deviation

se = stddev / Math.sqrt(n) # standard error

ival9bs = z95 * se # intarval/2 for 95} confidence level
ival90 = z90 * se # intarval/2 for 90% confidence level

# print n mean stddev ival95 ival90
printf "/d %.2f %.2f %.2f %.2f\n", n, mean, stddev, ival95, ival90
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set logscale x

set xrange [2:4192]

set key bottom

set xtics (4, 8, 16, 32, 64, 128, 256, 512, 1024, 2048)

set grid ytics
set xlabel "sample size"

set ylabel "measurements"

plot "conf-interval.txt" title "mean" with lines, \
"conf-interval.txt" using 1:2:4 title "95) confidence interval" with yerrorbars
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RNV YT—H

T=HI7x—3v bk

Place Num Chip Lname Fname Country Division Div Div Sex Sex 10Km 21Km 30Km 40Km Pace
Time Plc Tot Plc Total

1 3 2:15:35 Chebet Wilson  KEN MElite 1 8 1 11507 0:31:50 1:08:45 1:37:47 2:09:49 5:11
2 6 2:16:04 Lonyangata Paul KEN MElite 2 8 2 11507 0:31:50 1:08:45 1:37:47 2:10:05 5:12
3 7 2:16:27 Abraha Geb ETH MElite 3 8 3 11507 0:31:49 1:08:44 1:37:46 2:10:24 5:13
4 5 2:16:37 Kolum Benjamin KEN MElite 4 8 4 11507 0:31:50 1:08:44 1:37:47 2:10:32 5:13
5 4 2:17:54 Adhane Yemane ETH MElite 5 8 5 11507 0:31:50 1:08:45 1:37:47 2:11:06 5:16
6 2 2:17:59 Chelimo Nicholas KEN MElite 6 8 6 11507 0:31:51 1:08:46 1:37:48 2:11:32 5:16
7 25151 2:27:26 Harada Taku JPN M30-34 1 1218 7 11507 0:32:26 1:11:15 1:43:20 2:20:27 5:38
8 8 2:28:23 Arile Julius KEN MElite 7 8 8 11507 0:31:51 1:08:44 1:38:39 2:19:39 5:40
9 30300 2:29:52 Ito Tatsuya JPN M30-34 2 1218 9 11507 0:34:36 1:13:04 1:44:37 2:22:16 5:43
10 F9 2:30:23 Chepkirui Joyce KEN WElite 1 9 1 10308 0:34:37 1:13:07 1:44:50 2:22:43 5:45

Chip Time: FEEFR
Category: MElite, WElite, M15-19, M20-24, ..., W15-29, W20-24, ...
> "No Age” £ TWBANNSDTEE
» Country: 3-letter country code: e.g., JPN, USA
> TEBZBE LS. BEDE>TLWBHFIVvITRIE
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#Ret 1 freskA

BETE: BRERICINELL

ERRTSA: X#F 10 PEVOTERB. Y BEEEYOTEEH
CDF 70w b: X #H(35EERR. Y #(d CDF [0:1]

R=—IH: 3-6 R—YIBE (V—RI—REZERZW)

vyvyyvyy

Chip Time ZiREHITH Y TI)LI—R

# regular expression to read chiptime

re = /"\d+\s+F7\d+\s+(\d{1,2}:\d{2}:\d{2})\s+/

ARGF.each_line do |linel
if re.match(line)
puts "#{$1}"
end
end
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EILMBIETEL JAIST H—NO7HoEL205DIVFIVE
DFP O RA¥N%H%E CCDF JOv CF 3

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

1.0000000 T T T T

0.1000000

0.0100000

0.0010000 F

CCDF

0.0001000 F ‘t.s

0.0000100

0.0000010 - . - .
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
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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

43 /46



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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% 6 [0 48B3 (5/25)
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