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Web Y —)\ANDF7P Ot R

» World Wide Web
» URl: 1Y 59—y EDVUY—R%EIEET D5IF
» HTML: Web RF a2 XY &SRR ITDY—O PV ITESE
» HTTP: Web DYV FYVYVOEZETONII

web server
BC—1==H
HTTP request HTTP response
HTTP request HTTP response
N~ N

web client web client
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Uniform Resource Identifier (URI)

» ARy LEDVY —-RZHBET DHEBIF
» IEVPBRIDEE T
» URL (Uniform Resource Locator): fi&D#AIF. URI O—3B

» WWW D&EHER: H53IEHR=EETRECT D

Example URIs:
http://wuw.ietf.org/rfc/rfc2396.txt
ftp://ftp.is.co.za/rfc/rfc1808.txt
ldap://[2001:db8::7]/c=GB7objectClass?one
mailto:John.Doe@example.com
tel:+1-816-555-1212
urn:oasis:names:specification:docbook:dtd:xml:4.1.2

Syntax:
foo://example.com:8042/over/there?name=ferret#nose
\_/ \ /\ / \ / \__/
| | | | I
scheme authority path query  fragment
| I__
/ N/ \

urn:example:animal:ferret:nose
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HyperText Markup Language (HTML)

» Web RF¥ a2 XY LRI BVY—D P vITEHE
» TLAYTHFRANDRRICANBEREMNTS
» HTML 7" "<"&">" TBERNEY -0 7 v IS

<!DOCTYPE html>
<html>
<head>
<title>sample title</title>
</head>
<body>
<hi>Heading level 1</hi1>
<h2>Heading level 2</h2>

<p>This is a paragraph.</p>

<p>Another paragraph with
<a href="http://www.keio.ac.jp/">a link to Keio</a>.
</p>
<img src="logo.gif" alt="keio logo" width="50" height="50">
</body>
</html>

9/61



HyperText Transfer Protocol (HTTP)
» Web JVTYVYOXRZREZTONIIL
» TCP EOFTFRR—TOKR3IL

Client request:

GET /index.html HTTP/1.1

Host: www.example.com

Referer: http://www.example.co.jp/somepage.html

User-Agent: Mozilla/5.0 (Macintosh; Intel Mac 0S X 10.9; rv:28.0) Gecko/20100101 Firefox/28.0

Server Response:

HTTP/1.1 200 OK

Date: Mon, 23 May 2005 22:38:34 GMT

Server: Apache/1.3.3.7 (Unix) (Red-Hat/Linux)
Last-Modified: Wed, 08 Jan 2003 23:11:55 GMT
ETag: "3f80f-1b6-3elcb03b"

Content-Type: text/html; charset=UTF-8
Content-Length: 131

Accept-Ranges: bytes

Connection: close

<html>
<head>
<title>An Example Page</title>
</head>
<body>
Hello World, this is a very simple HTML document.
</body>
</html>
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Wwau\wa4z0s

> web server accesslog
> mail log

> syslog

> firewall log

> IDS log

> ZDftt &5 KBECHK
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BREOTHEMZET DN ?

v

RIRDEE

» FTUWER: RiTOESPHIRIREDE

» ZDS5ZTERFE
» T2 UT ¢ LORBPHESHE. 25 DIMERDERE
> FEMTERITO@E E

» B8t

> BEDLR—. BEANDOM
> SCERDDLEMN
> JEBVIEB. ZDfth

» FIRECHRIVA X LIt —EREH
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DU DORRE

» BRIBT—5E

» DERBRCBEORI. BRIBRYCPASOERKE
» (IREVRTLADEERECEKD) BHEORE

» IXIFTRITA—TY MEFEE

> BRATICIIEERS & S HhDRE

> BRATEELLE LS BLGAM

» TS50\ —fEE

14 /61



07 DERE

OJuR&E
» JOUS5IVY (syslog APl DFIRAELE)
» IREY T LB
» 0J0—7—Y3YV
» HTWTF—5Z—FHRIRT UIcZEIBR
» 091X B T—90ES
» O—FT—Y3 VKT —YZRDIBNELSTR

v

» RRD (Round Robin Database)

» FVWOJTZENTBHET, TV XZ—EICTD

> Bl 5 RIET 18/, 2RERETLIHA. 1BRETLEF
» TIR1L

» 32 LTRRDOEERZSS(IC
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SXIFBITA—VY

> web server access log
> mail log
» DHCP server log

> syslog

> TERRN=2DZN, EBRT—HIN-RLBETFIIN
HuoJEe

> FEERT —HERIT

Rt

16 /61



web server access log

» Apache Common Log Format
> client_IP client_ID user_ID time request status_code size
» Apache Combined Log Format
» Common Log Format [T referer & User-agent %3810
» client_IP client_ID user_ID time request status_code size
referer user-agent

> ZOM HRY 1 X TJEE

client_IP: POV TRTD IP 7KL R

client_ID: 2354 7Y DHAIF

user_ID: RE1—HE

time: BFZ

request: JOUIRSDORADT

status_code: LRARYRARTF—H R

size: XEE/NA ML (NVY—-RBEFT) 0/ 2L
referer: UOIRLDYU VI

user-agent: YO IZALTOTSOTOBEP/I\—-Y3Y

5l Combined Log Format:

127.0.0.1 - frank [10/0ct/2000:13:55:36 -0700] \
"GET /apache_pb.gif HTTP/1.0" 200 2326 \
"http://www.example.com/start.html" \
"Mozilla/4.08 [en] (Win98; I ;Nav)"
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mail log
{5;']%\ EEREDKX—ILIBE(COTHESND

Oct 27 13:32:54 server3 sm-mta[24510]: m9R4WsBe024510:\
from=<client@example.com>, size=2403, class=0, nrcpts=1 \
msgid=<201012121547.0BCF1PX6032787Q@example.com>, \
proto=ESMTP, daemon=MTA, relay=mail.example.co.jp [192.0.2.1] \

Oct 27 14:43:04 server3 sm-mta[24511]: m9R4WsBe024510: \
to=<user@example.co.jp>, delay=01:10:10 xdelay=00:00:00, \
mailer=local, pri=32599, dsn=2.0.0, stat=Sent

> B

KRR

FOERA—F— [FOLRES]
Queue ID: X—)LOAEL ID

nrcpts: S{EEH
relay: RODZEEHLY—I/N
dsn: Delivery Status Notification, RFC3463
» 2.X.X:Success, 4.X.X:Persistent Transient Failure,
5.X.X:Permanent Failure
> stat: Message Status
» Sent, Deferred, Bounced, etc

VVYVYVYVYYYVYY
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DHCP server log
SYSLOG: Xwt—I Dk

Oct 28 15:04:32 server33 dhcpd: DHCPDISCOVER from 00:23:df:ff:a8:a7 via ethO
Oct 28 15:04:32 server33 dhcpd: DHCPOFFER on 192.168.2.101 \
to 00:23:df:ff:a8:a7 via ethO
Oct 28 15:04:32 server33 dhcpd: DHCPREQUEST for 192.168.2.101 \
from 00:23:df:ff:a8:a7 via ethO
Oct 28 15:04:32 server33 dhcpd: DHCPACK on 192.168.2.101 \
to 00:23:df:ff:a8:a7 via ethO
Oct 28 15:09:32 server33 dhcpd: DHCPREQUEST for 192.168.2.101 \
from 00:23:df:ff:a8:a7 via ethO
Oct 28 15:09:32 server33 dhcpd: DHCPACK on 192.168.2.101 \
to 00:23:df:ff:a8:a7 via ethO

dhcpd.leases: DY T/ IP 7 KL RAO@ERIIER

lease 192.168.100.161 {
starts 4 2010/12/09 23:13:39;
ends 5 2010/12/10 00:13:39;
tstp 5 2010/12/10 00:13:39;
binding state free;
hardware ethernet 5c:26:0a:17:06:00;
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syslog

» UNIX % OS TIERBDX Y £—Y @R UL DRFT DEHEH

» HEBHEX—ILDNBEFRREALE STENELFEOLNBLSIC
ot

> i —)\(CTEREE OJRE

» OJ00—F7—Y 3 VEEEDO Y R—~

» Windows Event Log
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Web 20—5 /22 LA ){—

2 0—73 (crawler) [C&BT—5 DIE
» V0—3: B} CT—9ZRETD IO A
» web 20—5: web R—IZB&)K0LIT S
» BRAT—INR—2APA VT VI RDERBE
» R=IRNDU VoW TROR—IN
» WBAWBY—LHVETE

» Ruby @ Mechanize 73 &
» BRRBTIOCRARKEEBEODNDZDOTIER

RO LA I—

» HTML Z#1T U T, RELRBRZIRELET
» WBWBRY —ILHEE
» Ruby @ Nokogiri 7% &
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DI FE

» B Zez®LHT., 57193
» FEEHUTVBRICHNDE. BLDLLEHLZN
» BROVUTREDVY RS A YY—)L (grep, sort, unig, sed,
awk, etc)
» RKET VY ZHERICUNIBIBDTX
» BDIRUTSWBETEDETBEET S
» Lo ESTEHMELLELRBTBELRVN &
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RET —5 DTN

> FA—=TCRBERKBET —5 DEHAAHCINIET —T )LD
e
» TAABEPTILTV I LEHEBLTEL ERILD
» KET—HEI/RSTIK
» ESHCABRIERDHIBR
> BFREIEY, ZERIYICERN
» HE(CIH U THENNIB
» BT U THEGES IR
> PRET PAILICERT D, DIINIET D
> WIBCHBRXEUEDRED
» T—YBEEIKRTD
» —ECWIBT D YA RTEBRZDIEX
> 2ERDOIBIFEIDRED
» NEWTF—Ft v hTHRIT
» 2T —=)LFBPILTU A

» XEUT A XEBER[D L — A T(CER
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IE#3FRIR (regular expression)

IERKRIT

» XFHIY—VDREE. XFIDORRPERICFHIA

» HEHERBFERAEEERICEVWTERSEERIOHDFER
> XFHDINY -y FDI=HDEeEE ULTER

> grep, expr, awk, vi, lex, perl, ruby, ...

Ruby DIFRFIR

Regexp class

regular expression literal: /regexp/opt
=" operator: subject =" /regexp/
match() method: /regexp/.match(subject)
string class: string.match(/regexp/)
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Ruby DIERKIBOAvIOL I 7L VR

[abc] A single character: a, b or c

["abc] Any single character but a, b, or c
[a-z] Any single character in the range a-z
[a-zA-Z] Any single character in the range a-z or A-Z
= Start of line

$ End of line

\A Start of string

\z End of string

. Any single character

\s Any whitespace character

\S Any non-whitespace character

\d Any digit

\D Any non-digit

\w Any word character (letter, number, underscore)
\W Any non-word character

\b Any word boundary character

(...) Capture everything enclosed

(alb) aorb

a? Zero or one of a

a*x Zero or more of a

a+ One or more of a

a{3} Exactly 3 of a

a{3,} 3 or more of a

a{3,6} Between 3 and 6 of a
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Ruby DIERFTIBOA Vv IOL TP LYR (DDE)

options:

i case insensitive

m make dot match newlines

x ignore whitespace in regex

o perform #{...} substitutions only once

RRYYFEREIYYF (REVYY FOALER)
P ERET Y F, 7D FRIET Y F

/<.x>/ .match("<a><b><c>") # => "<a><b><c>"
/<.%?7>/.match("<a><b><c>") # => "<a>"

F (meta character): IEMRIVATHAGE S Z T D2XF
.

74k |\

() I[1{
INSZEXFELTRYYFESEBCE. NyIRSvy a0\’ ZRilcHFS
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RIDDEE: ZBNMSTEDE

> 15
- R
> PRIE

» MRYSVYDT—3%ES: L8R P. K. Janert “Gnuplot in
Action”

http://web.sfc.keio.ac.jp/ kjc/classes/sfc2015s-measurement/marathon.txt
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AIRIDES: FIDSE
> BITNS. TERRM () L ABEHH S BRICHKTES

# regular expression to read minutes and count

= /~(\dH)\s+(\d+)/

sum = O # sum of data
= 0 # the number of data
ARGF.each_line do |linel
if re.match(line)
min = $1.to_i
cnt = $2.to_i
sum += min * cnt
n += cnt
end
end

mean = Float(sum) / n

printf "n:%d mean:%.1f\n", n, mean

% ruby mean.rb marathon.txt
n:2355 mean:171.3
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RILDEE: REREDFE
» PILTURL: 02 =150 (2 — )2

# regular expression to read minutes and count

re = /~(\d+)\s+(\d+)/

data = Array.new
sum = 0 # sum of data
n = 0 # the number of data
ARGF.each_line do |linel
if re.match(line)
min = $1.to_i
cnt = $2.to_i
sum += min * cnt

n += cnt
for i in 1 .. cnt
data.push min
end
end

end
mean = Float(sum) / n
sqsum = 0.0

data.each do |il
sqsum += (i - mean)**2
end
var = sqsum / n
stddev = Math.sqrt(var)
printf "n:%d mean:%.1f variance:%.1f stddev:%.1f\n", n, mean, var, stddev

% ruby stddev.rb marathon.txt

n:2355 mean:171.3 variance:199.9 stddev:14.1
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RIDDEE: ZEREDHEDAR
> PLIUZLERR: o2 =157 22— 72

# regular expression to read minutes and count

re = /7(\d+)\s+(\d+)/

sum = 0 # sum of data
n = 0 # the number of data
sqsum = 0 # sum of squares
ARGF.each_line do |linel
if re.match(line)
min = $1.to_i
cnt = $2.to_i
sum += min * cnt
n += cnt
sqsum += min**2 * cnt
end
end

mean = Float(sum) / n
var = Float(sqsum) / n - mean**2

stddev = Math.sqrt(var)

printf "n:%d mean:%.1f variance:%.1f stddev:%.1f\n", n, mean, var, stddev

% ruby stddev2.rb marathon.txt
n:2355 mean:171.3 variance:199.9 stddev:14.1
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BIRIDES: PRIEDE
> BEBDY A LERFICANY — k., PREEROET

# regular expression to read minutes and count

re = /~(\d+)\s+(\d+)/
data = Array.new

ARGF.each_line do |linel
if re.match(line)
min = $1.to_i
cnt = $2.to_i
for i in 1 .. cnt
data.push min
end
end
end

data.sort! # just in case data is not sorted

n = data.length # number of array elements
r=n/ 2 # when n is odd, n/2 is rounded down
ifn%21!=0

median = datalr]
else

median = (datalr - 1] + datalr])/2
end

printf "r:%d median:%d\n", r, median

% ruby median.rb marathon.txt
r:1177 median:176 31/61



AICID;EE: gnuplot

» gnuplot Zf> CTREBRI S T7%EEL
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EXNTS A

» TRYSYVYVDTEY 1 LADDTH

plot "marathon.txt" using 1:2 with boxes

I57%Bv9<33 (6)

set boxwidth 1

set xlabel "finish time (minutes)"
set ylabel "count"

set yrange [0:180]

set grid y

plot "marathon.txt" using 1:2 with boxes notitle

160

“marathon.txt" using 1:2 1

140 -

120 -

100 -

80

60 -

120 140 160 180 200 220 240

count

180

160

140

120

100

80

60

120 140 160 180 200 220 240
finish time (minutes)
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RIDDEE: TERRBD CDF O

Jp—

71:7'9

# Minutes Count
133 1
134 7
135 1
136 4
137 3
138 3
141 7
2.

142 24

KEEHZEN:

# Minutes Count CumulativeCount
133 1 1

134 7 8

1351 9

136 4 13

137 3 16

138 3 19

141 7 26

142 24 50
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RIBDEE: CDF (2)

ruby code:
= /"(\d+H)\s+(\d+)/
cum = 0
ARGF.each_line do |line]
begin
if re.match(line)
# matched
time, cnt = $”.captures
cum += cnt.to_i
puts "#{time}\t#{cnt}\t#{cum}"
end
end
end

gnuplot command:

set xlabel "finish time (minutes)"

set ylabel "CDF"

set grid y

plot "marathon-cdf.txt" using 1:($3 / 2355) with lines notitle

35
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MRV S YV Y DEERME CDF

CDF

0.9

0.8

0.7
0.6

0.5

0.4
0.3

0.2

0.1

_

120

140

160 180 200
finish time (minutes)

220

240
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FIEMEER: Ov CZEBRT 71 ILICL TRE

74—V REBELTIZ 71 ILICRE

gnuplot> set terminal png
gnuplot> set output "plotfile.png"
gnuplot> replot

8T 9 B

gnuplot> quit
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SB0EE: web 7O LROT YV TIT—5

v

apache log (combined log format)
» JAIST @ —/)\—07 (24 BE%)
» VIO RO 7PRHY -/ BED web U—/{—TFRWN
1/10 By FUV D, 72 BT
# 20MB (E#88F). # 162MB (FRR#R)
> gz»r?y bDIP7ZRLRE, T5ANY—REDIZOHE

» using “ipvbloganon —anonymize-careful”

v

v

HYITINTF—5:

http://www.iijlab.net/ kjc/classes/sfc2015s-measurement/sample_access_log.zip
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YYITINT—5

117.136.16.0 - - [01/0ct/2013:23:59:58 +0900] "GET /project/morefont/liangqiushengshufaziti.apk \
HTTP/1.1" 200 524600 "-" "-" jaist.dl.sourceforge.net

218.234.160.0 - - [01/0ct/2013:23:69:59 +0900] "GET /pub/Linux/linuxmint/packages/dists/olivia/\
upstream/i18n/Translation-ko.xz HTTP/1.1" 404 564 "-" "Debian APT-HTTP/1.3 (0.9.7.7ubuntu4)" \
ftp.jaist.ac.jp

119.80.32.0 - - [01/0ct/2013:23:59:59 +0900] "GET /project/morefont/xiongtuti.apk HTTP/1.1" 304 \
132 "-" "Mozilla/4.0 (compatible; MSIE 6.0; Windows NT 5.1; Foxy/1; InfoPath.1)" \
jaist.dl.sourceforge.net

218.234.160.0 - - [02/0ct/2013:00:00:00 +0900] "GET /pub/Linux/linuxmint/packages/dists/olivia/\
import/i18n/Translation-en.gz HTTP/1.1" 404 562 "-" "Debian APT-HTTP/1.3 (0.9.7.7ubuntud)" \
ftp.jaist.ac.jp

117.136.0.0 - - [02/0ct/2013:00:00:00 +0900] "GET /project/morefont/xiaoqingwaziti.apk HTTP/1.1"\
200 590136 "-" "-" jaist.dl.sourceforge.net

123.224.224.0 - - [02/0ct/2013:00:00:00 +0900] "GET /pub/Linux/ubuntu/dists/raring/main/i18n/\
Translation-en.bz2 HTTP/1.1" 304 187 "-" "Debian APT-HTTP/1.3 (0.9.7.7ubuntu4)" ftp.jaist.ac.jp

123.224.224.0 - - [02/0ct/2013:00:00:00 +0900] "GET /pub/Linux/ubuntu/dists/raring/multiverse/\
i18n/Translation-en.bz2 HTTP/1.1" 304 186 "-" "Debian APT-HTTP/1.3 (0.9.7.7ubuntu4)" \
ftp.jaist.ac.jp

124.41.64.0 - - [01/0ct/2013:23:59:58 +0900] "GET /ubuntu/pool/universe/s/shorewall6/\
shorewall6_4.4.26.1-1_all.deb HTTP/1.1" 200 435975 "-" "Wget/1.14 (linux-gnu)" ftp.jaist.ac.jp

240b:10:c140:2909:2949:4291:¢02d:56d13 - - [02/0ct/2013:00:00:01 +0900] "GET /ubuntu/pool/main/m/\

manpages/manpages_3.52-1ubuntul_all.deb HTTP/1.1" 200 626951 "-" \
"Debian APT-HTTP/1.3 (0.9.7.7ubuntu4)" ftp.jaist.ac.jp

39/61



SHOBEE: VOIZANEROTOY ~

» YV TILT—9%(ERA
» UOTI RN EEE/INA ME 5 DREEY TibE I3
» BEROTOY b~

% ruby parse_accesslog.rb sample_access_log > access-bmin.txt
% more access-bmin.txt
2013-10-01T20:00 1 1444348221

2013-10-01T23:55 215 1204698404
2013-10-02T00:00 2410 5607857319
2013-10-02T00:05 2344 3528532804
2013-10-02T00:10 2502 4354264670
2013-10-02T00:15 2555 5441105487

% gnuplot
gnuplot> load ’access.plt’
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5 DfERTY O TR MIEEE/ 1 ~iEE

#!/usr/bin/env ruby
require ’date’

# regular expression for apache common log format
# host ident user time request status bytes
re = /~(\s+) (\s+) (\s+) \[(.*?)\] "(.x7)" (\d+) (\d+|-)/
timebins = 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 = $”.captures

next unless request.match(/GET\s.*/) # ignore if the request is not "GET"
next unless status.match(/2\d{2}/) # ignore if the status is not success (2xx)
parsed += 1
# parse timestamp
ts = DateTime.strptime(time, ’%d/%b/%Y:%H:%M:%S’)
# create the corresponding key for 5-minutes timebins
rounded = sprintf("}02d", ts.min.to_i / 5 * 5)
key = ts.strftime("%Y-%m-%dT/%H:#{rounded}")
# count by request and byte
timebins[key] = [timebins[key][0] + 1, timebins[key][1] + bytes.to_i]
else
# match failed
$stderr.puts("match failed at line #{count}: #{line.dump}")
end
end
timebins.sort.each do |key, valuel
puts "#{key} #{value[0]} #{value[1]}"
end
$stderr.puts "parsed:#{parsed} ignored:#{count - parsed}"
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DOIRNEBROZOY

14 T T
12 | requests

10

requests/sec

8
6
4
2
0

00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00
time (5-minute interval)

350 T
300 traffic )
250 p
200 | 4
150 4
100 | I
50 F i

traffic (Mbps)

0 Il Il Il Il Il Il Il
00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00
time (5-minute interval)
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gnuplot 22 U7~

» multiplot 8$BET 2 DD T0OY hZEXEHS

set
set
set
set
set
set

set

set
set

xlabel "time (5-minute interval)"

xdata time

format x "JH:JM"

timefmt ") Y-Y%m-%dT%H:%M"

xrange [’2013-10-02T00:00°:°2013-10-02T23:55°]
key left top

multiplot layout 2,1

yrange [0:14]
ylabel "requests/sec"

plot "access-6min.txt" using 1:($2/300) title ’requests’ with steps

set
set

yrange [0:350]
ylabel "traffic (Mbps)"

plot "access-5min.txt" using 1:($3%8/300/1000000) title ’traffic’ with steps

unset multiplot
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HFF: EFZUNIX IYY

» TEFRND 7 ZERSHBEICENZ UNIX IRV

» sort, head, tail, cat, cut
» diff, tee, grep, uniq, wc
» join, find, sed, awk, screen

» Windows D& (. Gow (Gnu on Windows) EZ A VR
b=l B2
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sort VYR

sort ANV ER: TR 71ILDITEY - UTHVPEZRS

$ sort [options] [FILE ...]

» options (FRETEWVNZSBRATY3V)
» -n: T —)LRZEHEE UTEHED
> -r: fEREEIRICLENRD
» .k POSI[POS2] : V—FE BT —ILRES (1 AUYY) &
BEITD
» -t SEP: 71 —JLRE/I\L—YZEEET D
» -m: BV —hSNET 7ML EY—IT B
» -TDIR: —BI771ILDT4LOKNUZEEBET D

Bl: fileZE 3 71 —)ILRZHEE A TEIBICY — b, —BI 71
(X" Jusr/tmp" [C{ED

$ sort -nr -k3,3 -T/usr/tmp file
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head VY YV K

head VYV K: D71 ILDEBEE D=L
» TOAILKE 10 fTFRER

head [-n lines | -c bytes] [file ...]

IR

$ sort -nr -k3,3 file | head -n 10
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tail AV VR

tail IVY R T7 A IILORESNZLEH
» T AN E 10 TRR

tail [-F | -f | -r] [-q] [-b number | -c number | -n number] [file ...]

» BRLESATY3Y
» - DA EERUTKREICBNSNEZDZEEH

IR

monitor a log file:
$ tail -f /var/log/httpd-access.log
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cat AV VK

cat AVVEK: 71 )LOABZ (EELT)EAH

cat [-benstuv] [file ...]

fl:

$ cat filel file2 > file3
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cut AVYYV R

cut ARV R: BELIET7MILDEITHS. TNENDO—HNZ
b L TED

cut -b list [-n] [file ...],
cut -c list [file ...],
cut -f list [-s] [-d delim] [file ...]

» BLESATY3Y

-b BYTE-LIST : /1 hMUBEIEE

-c CHAR-LIST : XZfB%IEE

-f FIELD-LIST : 7« —JL RuUBEEE

-d DELIM : 74 —)LRORXI D XF%IEE

v

v vy

IR

extract users’ login names and shells from the system passwd file:
$ cut -d : -f 1,7 /etc/passwd

show the names and login times of the currently logged in users:

$ who | cut -c 1-16,26-38
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diff AV~

diff PV R: 8RO 7 IZ2T3&(CHBRU. BRB31TE2RR

diff [OPTION]... FILES

» R<ESATYIY
» -u : unified diff format THA

IR

$ diff -u filel file2
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tee AV VR

tee VYV R: IZEANDSTHATLARASZ, ZELHET 7LD
AlcEAH

tee [-ai] [file ...]

IR

$ 1s | tee output.txt
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grep OV YV <

grep OV Y K: PATTERN [CHE LI XFINZBTTZ2EHT D

grep [options] PATTERN [FILE...]
grep [options] [-e PATTERN | -f FILE] [FILE...]

IR

search lines including ’abc’:

$ grep ’abc’ file

count the number of lines starting with ’abc’:
$ grep -c ’"abc’ file
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unig AVY YR

unig IRV R: V— k&N T 71 LA S EETENIR

uniq [-c¢ | -d | -u]l [-i] [-f num] [-s chars] [input_file [output_file]]

» BLESATY3Y
» -d: BEITOHERR

Bl
$ cat filel file2 | sort | uniq > file3

$ sort file | uniq -d
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wec OVY VR

we AVYR: D710 ILDIT8. 85EB#. /\1 iz

wc [-Lclmw] [file ...]
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join VYV <
J%om IVVER: D74 —ILRTY— SN T7 71 IILOBIT
I‘DD_g-%

join [-a file_number | -v file_number] [-e string] [-o list] [-t char]
[-1 field] [-2 field] filel file2

IR

$ cat filel

1001 orange
1002 apple
1003 grape

$ cat file2
1001 400
1002 250
1004 500

$ join filel file2

1001 orange 400

1002 apple 250

$ join -al -a2 -e NULL -o ’0,1.2,2.2° filel file2
1001 orange 400

1002 apple 250

1003 grape NULL

1004 NULL 500
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find VYV <

find ARV R: 271)LOBER

find [-H | -L | -P] [-EXdsx] [-f pathname] pathname ... expression
find [-H | -L | -P] [-EXdsx] -f pathname [pathname ...] expression

fl:

print files with ".rej" suffix:
$ find . -name "*.rej" -print

print ".o" files older than 1 year
$ find . -name "*.0" -mtime +365 -print

remove empty files:
$ find . -empty -exec rm {} \;
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sed VY Y I~ (streaming editor)

sed VYV K:

sed [-Ealn] command [file ...]
sed [-Ealn] [-e command] [-f command_file] [-I extension]
[-i extension] [file ...]

» R<ESIATYIY
» -e command : IV RDEN
» -f command_file : L7 7ILICEBRENTWVWSZIVYY R
%3800

IR

replace "old" by "new":
$ echo "old songs in old books" | sed ’s/old/new/g’

print line 3-5:
$ sed -n ’3,5p’ file
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awk OV YV R

awk OV YV RK:
> BEMEEAIF DO S LAESE
» 117770035 LDEEHL)

awk [ -F fs ] [ -v var=value ] [ ’prog’ | -f progfile ] [ file ... ]

IR

swap columnl and colimn2 and add sum to column3:
$ echo "12 56" | awk ’{print $2,$1,$1+$2}°

extract the capacity in percent from the df command:
$ df | awk ’match($0, /[0-9]1+%/) {print substr($0, RSTART, RLENGTH - 1)}’
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screen VY YV KR

screen VY R RABIRK (IBEIVY RTRBLDT, 1Y L—
LS BREH D)
» OEDDY—ZFILTEHMOREBY —IFILZFERATED
» IR ZY)DBETHREEN B D
» V)L CUIBZERTPICIHRZDDOBM LU THBII/I\v OIS
DY RTHEGEL, RTBERINEHEDY IILICENS
> screen : screen MFCEN
> "ctrl-a d” : detach BEERDOIOBE L
> screen -r : YIDBESNTWVDIHAKDER

59 /61



XED

%30 FT—YDUE LR

» Ry RDO—0BEBY—IL

» T=HTA=T VK
OU R FE
BE: O T -9 EIERRR

v

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