5 UobOobooon

5 Uugooboboon

5.1 UOO0Ooooood

0000 kernel 0 UNIXO OSOOO0OOOO (DODODOOOOOOOOOOOOOOO
O0000..)00000000000 shelOODOUOOOOOOOOOOOOOODOOO (O
000000000000000O0)000o0000Uo0O00Doo0o0ooUoooOn

O5: 000000 UNIX:OO 00000000 UNIXOpp.133-134

gooono UNIX
g good ooo UNIXODOODO
oboooooo

gobooo |goobboooo) boo gooooooo
goooboooon goobooooo
goooo oo

oon oooooooo oooo (Obooooooo
O O

Mac OSX OOOO0OOOOO0OOOOOOOCOOOOOOOOOOOOCOOOOOOOO
00o0ooo0s$oo0 %000000000000000000000O000OO0O0O0
ooooo

$000000000000 bash(Bourne again shellUD0OOD0)0% 0000000000
OO0 tesh(OODOOOOD)00ODO

5.2 U00OO0obOOoOOoOoOoobo
5.2.1 0O0O0OO

gobooboooobobooboooobooobooboboooboobooooobooobooon
oooooooooo

O51clear 000O000DOOOODOOOODOOOO

C$ clear ) CLEAR

052 cal 0000000000 DOOOODOOOODOOOODO

[$ cal ] CALender

gboboobooboooobooboooobooboooobobooooboon

5.2.2 00

goboboooobooooooboouoboooobboooo1o0obobo0oobobOO0ddeat
Jete/shells 00O Ocat 000000 Jete/shells 0000000
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5.2 U0OO0OO0DOODOODOOO 5 UobOobooon

us300100an

[$ cal [ ] (0oooooooo

ooo)

cal 1987 0O OO 1987000 0DOO0O00OODOODOOIGrOO0OOO0OO
2000000000000D00O00DO0ODOODODDOOn

0s54 0020000

[$ cal 0 O ]

cal 81987 0000 19870 8000 00OUOODODOOOO8O 19870 calJODOODOOO

gooood

1.00(0000)0000000 (O clear)
2. 00000000000000000 (O cal)
3.000000000 (O man)

good
0000000000000 o0o00o00o0o0oUoUoooooo \(booooooo)
gboboobOoobooooboboooobooobooboboooooboooog

5.2.3 0O0O0OOO

0000000000000000000000000000000000000-(000
0)0-(00000000)0000+000)0000
00000000000000 100000000000

0 s5.5 0000010000

= J

uboboobobooooobobo-yOuobOobOooooo

00 5.1 -j00000000000 cllOODODOOOODDO

= ]

oboooooooooon

man 0000000000 O0DOCOO0ODOCOO0O0OJM Project0O00ODO
http://www.linux.or. jp/JM/
OO00000O0O0000000000O0O0search00000000O0O0OCOOOOCODOOO
goooooo

obO 5.2 0000000000O000COO0ODOOOCODOOOOOOO

[$ hexdump -C a-iso-2022-jp.txt ]
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5.3 U0OO0OO0ODOOO 5 UobOobooon

5.3 Ugoooog
5.3.1 OO0OOO0OO

000000000000000000000000 (000000)000000000
no(i Jooo(Cel{P)00DO000DDO00000000000000000000
00000000000 D0000010000000000000000000000
noooooo0000(s ooo(Cul+N) 0000000000 00000000000
00000000000000000000000000000

00000000000000000 histery 00000000

$ history
oo
1136 12:10 cal -j

goboobooolsedonoooboodooibod cal -j0O0 12:1000000000000
oood

history 0000000000 (D00 10)00000000000O0 1000000000
ooooo

nd000000000000DO000O0

o )

5.3.2 0O0O0OO0O0O0OO

0D000000000000000000000000(-]-jpdooooooooon
D00D00000D000000000000000000

5.3.3 0DUO0DOO0ODOOO0OOODOODOO

goobooooboboobobooooooobobooooboooooooobooooobooooboooon
OO00000000 teshD bash OOOOOOOOO0DO bashODOOOOODOO

EIDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
O00000000000000000 (completion) 0000000000000 ODOOOO
gbobooboobooboobooboobooooooooa QDDDDDDDDD
oooooobooogoon

0 5.6 (TABjDooooooO
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54 0O000ODOOOOO 5 UobOobooon

a N
$
h2ph hdiutil hexdump hostname
h2xs hdxml2manxml hfspax hpcdtoppm
halt head hipstopgm hpftodit
hash headerdoc2html history htdigest
hdid heap hlfsd htmllint
hdifftopam help host htpasswd
hdik help2man hostinfo httpd
$ ho{ TABJ
$ host( TAB| TAB]
host hostinfo hostname
$ host
$ host
$ hostname
Rosenblatt.cis.twcu.ac.jp

O00O0OhoOOOODODOOOOO
host hostinfo hostname

0D00000he000O0(TABOODOOOOOOOOODOOOOOOOD hest0OODODOOO
host 100 0(TABJD 200000hest 100000000000000000Ohostn OO
00(TABJD OO0 Dhostname 0000000000000

54 UO00OOOOOO

gbobobobobooooboboobobooboooboboboobobooooooo
gboboobOoboooobobooobooboooooboooo

00000 HTMLOODOOOOODODDOODODDOOWordOOOOOOOOO00000
ggbogobbuoobboobboobbooboboooboobobuoooboboobooa
gooobooobooboobooboobooboobooboobooboboo

5.5 UUOUOOooOoDOoooooboo
5.5.1 0OO0OOO0OOOO

000000 (D00O0000oO00U00oO0o0O00)0D0UoDOo0O0DUbOoOOOoUOOoOoOd
ooboooboooooboooboobobooobooboooboooooobobooobobooooboonog
ooo

U000 obobooobooooobobobOobecatbObDOOOoOoOoOoOOoOODO
oobooobooobobooobobooboooboobooooboooboooooooon
goooooo

o000 obooooboboooooboooobobooboobooooonoag

80Word 000 0000000000000 00000000640000000 (000 620000+400/0)
ooooooooooo
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5.0 UOO0O0ODOODOOODOO 5 UobOobooon

gbboobod goboboooboooobobooobbooobooobobooboaboo
gbooobooboooooo

gbooobooboooo

$ 0000 < 000000 )

gooooobooog

$ 0000 >000000

000000000000 0000o00o00DD (0o00DoO0DoOO0oUoOOoDoOOoUoO)O
0000 “Fileexists.” 000000000 0DOOOODOOOODO
obooooOooooooon

$ 0000 >> 000000 )

gboboobobooooobooboobooooonog

[$DDDD < gooboo > 0b0o0o0o0o ]

[s; echo OO0 > tmp.txt ]

obooo0O0oo0o0o 000D tmptxt OOOOODOOO

O 5.7cat00000echo 0000000 DODOOODODODO
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5.0 UOO0O0ODOODOOODOO 5 UobOobooon

\

$ cd Desktop
$ echo This is a string. > filel.txt @
$ cat filel.txt @

This is a string.

$ echo This is an another string. >> filel.txt e ®
$ cat filel.txt @

This is a string.

This is an another string.
$ cat > file2.txt - ®

This is a test string.

$ cat file2.txt o ®
This is a test string.

$ cat filel.txt file2.txt )

This is a string.

This is an another string.

This is a test string.

$ cat filel.txt >> file2.txt
$ cat file2.txt RN O)

This is a test string.

This is a string.

This is another string.

D “This is a string.” O filel.txt OO0 OO 00O

@@filel.txt 000000000

@ “This is an another string.” 0O filel.txt 000000
®O000000000000000 file2txt 0000000000000 (Cel+{CJ(ooO
00000000000 CO0000)

@®Ofile2.txt 00000000

@ filel.txt O file2txt 000000000

® file2.txt O fileltxt 000000000

oo 5.3 1. 057000000000 DesktopO0OOOOO0ODODO FinderOOODODO
oono

2. Finder 000000 (D0O0O0)00O0O0OOOO0OOOOUOOOOOOOOOOOOOOO

o0 54 05.700000000000000OC0O0DOOOOOOODOOO

5.5.2 0O0OO

oobooobooooboooobooobooboobooooobboOoooooboobooooonn
000 (pipeline) D000

{$DDDD1| gooo 2 ]
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5.0 UOO0O0ODOODOOODOO 5 UobOobooon

0000100000 2000007(00)0000000O0DOO0OOO
googo

[$catDDDD[I€v ]

ocoooooooooooobOooOoooobooO0oobD wvobOO 10DOOOODOOOO

[ﬂ; 1s -1 /usr/bin | {v ]

OO000O/usr/pin/ 00O00O0O0D0OO0ODODOOOOOCOO0OOO0 wwODOO 10000000
goo

[$ ps aux | grep asakawa | (v j

OO0000000 asakawa 000000000 OCOOO0O0O0OOCO 1vDOODO 100000DO
ooo
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6 ODOOoOdno

6 LUOoooon
6.1 URL

URL(Universal Resource Locator) D00 0000000000000 OOOOO0OOOOO
URLOOOOODO URIOOOOURLOOOOODOOOOODOOOODOOOODOOOOD
0000000000000 00000OU00ouURLO0O0O00OO0O00O0OOO:0000/00
00000/0000000000000 http://www.cis.twcu.ac.jp/ asakawa/index.html
UO0000nttp UO0D0O000ODOwww.cis.twcu.ac.jp 000000 "asakawa 0O OO0
O00D0index.html OO0OO0O00O0OO¢telnet 0O0OD0O0O 80O000O0O0O0DOOCOODO
ocoooooooooooooooooooogooo

$ telnet www.cis.twcu.ac.jp 80
GET /"~ asakawa/index.html HTTP/1.0

Host: www.cis.twcu.ac.jp

oooooobooooO ntp00O0ODO0OD0OODOOOOODOODOOOO

4 N

HTTP/1.1 200 OK

Date: Sun, 19 Oct 2008 15:14:56 GMT

Server: Apache/2.0.52 (Red Hat) mod_ssl/2.0.52 OpenSSL/0.9.7a DAV/2
Last-Modified: Sun, 28 Sep 2008 08:16:00 GMT

ETag: "b5al160fe-37ae-5c59d000"

Accept-Ranges: bytes

Content-Length: 14254

Connection: close

Content-Type: text/html

<?7xml version="1.0" encoding="iso-2022-jp"7>
oo

J

ooobDoOO00oo0oooobObOO0o0oooooobooODbO0ob0O00000O0OD 1000 HTTP/1L.1
200 0KOOODOOOOOOODOOO

Safari, Firefox, Opera, IE 00 0000000000000 O0OOCOOOO0OODOOODO
googoboooboobooboooboobooobo

6.2 IPO0ODO0O
IPOODOOOOO
1. 0000000O0O00o0oo NIcOoDooooDooo
2.3200000000 8000 000000 10000DOOOO

3. 32000000000000000000O000OOO0OOOO0ODOOODOODODO
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6.2 IPO0OOO 6 ODOOoOdno

oboooo0 vRLOODOOOOOOOODOOO0OOOODOOODOOOO IPODOOODOOO
gboooobooobooobooo
host 0O DOOO IPOOOOOODODOOOODOOO

$ host www.twcu.ac.jp

www.twcu.ac.jp has address 202.11.169.2
www.twcu.ac.jp is an alias for Dover.twcu.ac.jp.

www.twcu.ac.jp is an alias for Dover.twcu.ac.jp.

$

ooooDbboO000d www.tweuacjp O IPOODOODO 202.11.169.2 0 0O O ODover.twcu.ac.jp
000 (alias) 0O O0OOOOO0OOO http://www.twecu.ac.jp D 0000 http://202.11.169.2
0000 nttp://Dover.twcu.ac.jp 000000 OOOO0OO
IPO0O00O0OO0OOOOOO0OOOOOOODOOOOO®00000000000000000
gooooOoOoOoOoOoOoOoOoOoIPOOOOOOOOOOOOOOOOOOO IPVAOOOO
oooooooo000o0o0o00o0000 Ipve'000000

oo 6.1 1. Ipv4a00000000D00O00O0O0
2. Ipv6 00 0000O0O0OOODOOO
3. Ipv6 000000000 OO0ODOO

IPO0O0O0OO0 4000 (32000)0000000000000O00OO0UDOOOOOOO
ooo0o0o0oooOooooo IpO0O0O0O0O0O0O0DOOOOIPVMDO IPODOOOOOOODO
obobooobO ioo0obooboooboobobono 192168010000 10000000000
ooooooood

6.2.1 0OO0OOOOO

IPadress 0 50000000 O0O0OOCOOOO

O6IPO00O0OOOODODO

oo0 oOobOoood ooooboo ID 0oo ID
A 0.0.0.0-127.255.255.255 8 bits 24 bits
B 128.0.0.0-191.255.255.255 16 bits 16 bits
C 192.0.0.0-223.255.255.255 24 bits 8 bits
D 224.0.0.0-239.255.255.256 OODOOOO0OOOODOOOO
E 240.0.0.0-255.255.255.256 O OOODO0O

IpO0000000 3000000000000 0U0U0OUOUOOUOOOD ADDDODOOO
02 00000000000000000000070000000000 1IDO 2400
00000 IDO00000O00O00O0 BOOOOD 2200 2%0000000000000

‘000000000000000000000000D000000D0D0D00000D00DO0000O0oononon
0oooooooo

opgooooooooooo

113200000000 232 =4294967296 0000000 12800000000 212 000000oo0O0
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6.2 IPO0OOO

6 ODOOoOdno

obooooooooboobobobo IDO 140000000 ID O
00000 CO 2000000000021 0000000000 IDO00O0OOOO

Class A (0.x.X.X - 127.X.X.X)

l6 0000000000

network

Opart

host part

Class B (128.x.x.x - 191.255.X.X)

10

network
part

host part

Class C (192.0.0.x - 223.255.255.x)

11

0|

network
part

host part

02 0SI00000O

host 00000 DNS (Domain Name Service) 00 0000000000000O00O00O0
O0000OifeconfigO 00000000000 0O0O0O0O0O0O0O0OOO0OOOOOOOO

gbooobooon

oo 6.2 1. 0D0000ooo0O0oooObo0o0 rpPODODOOODOOO

2.000000000000O0O00O00O0O0O0O0OO00O00O0

s 000boobooboboboobooboobooboon

4. 000000D00000DOOOO IPOODOODOOOOD

S5 0000bO0bOoboooboobooboOoboooooboonoo

. DoooOOooOoOobOooboobooboobooboon

7.000000000000000000000 (ex.000Q00DOOOODODO)O IPO

oooooooo

6.2.2 0OO00O0OIPOOOOOOOODOOOIPODOODO

ooooo0o0000000O0O0O0oooooO0000ooO0O0O0IPOOOOOOOOD
O000oo0o0o0oo0o0oo0o0oo0o0oooooooIPO0O0C0OO0OOOOOOOOOO
O000000000000000000 IPO0OOOO ICANN(The Internet Corporation for
Assigned Names and Numbers) 2000000000000 JPNIC(OODDOOOOOOOO
00000000000)000o0oooo

6.2.3 0O0O0O0OOIPOOODO

ocoooooIpO000DOOOO0O0DOOOOO0ODOOOOODOOOODODOOODODOO
goboobooooooboobboooobooooooboooooooboooboooooo
obooobooboooooIp0bO0O0oOoOobOOobObOO0ODObOOOOoOoDbDObOO0On

Ropooo0000 IPO0DOOOODOODOODOOODO0OOOO0ODO00DO00ODO0000000DOn
goooooooooOoOoooOoO0oOoO0OooOoOoOoOoOobooOoOoO0Oon
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6.3 ping 6 ODOOoO4dno

oo 6.3 1. www.twcu.ac.jp0 IPO0OOOODOOOO
2. www.kantei.go.jp 0 /POO0DDOOOODO

3. www.google.com /PO OOOOOOOO

ooooooIPOO0OOOOO0O0DOYO0O0DOOOOOODOOODOODOOO

O7o00oodoIipoooogn
oo oOooooo gbooooooo
A 10.0.0.0-10.255.255.255 8 bits
B 172.16.0.0-172.31.255.255 16 bits
C 192.168.0.0-192.168.255.255 24 bits

6.2.4 NAT

NAT(Network Address Translation) 0000000000000 00O00000O0O0O0OO
o000 IPO0dD00OD00O0ODOO0O0O0ODOOD00O0OO0O00O0ODO0O0ODOODOODOO0ODOOn
oooooooooooooIpPOOO0O0O0OOOODIPODOOOODOOODOOOOODO
obooooOoooooobobooooooon

6.3 ping

gbooobogboobobboobooboobuoobobbobo0bddpingdn
gobooboooobooboobboobooooooboobooboooooboooobog
Ub000oo0o0oOooboob0odObo0 ping00000O00O0O0O0O0OOOCODOOODOOOOOO
gbobgbdobobobuobooooobobobobobobooobobbobobob
WebOOOOODOOUODO ping0 000000 OOOOOODOO

ping0D0000OOCOOOOOOOODOODOOODOOOOOOO CcOOOO

$ ping www.twcu.ac.jp
PING Dover.twcu.ac.jp (202.11.169.2): 56 data bytes

C

—--- Dover.twcu.ac.jp ping statistics ---

2 packets transmitted, O packets received, 100% packet loss
$ ping www.cis.twcu.ac.jp
PING www.cis.twcu.ac.jp (202.11.172.2): 56 data bytes

C

--- www.cis.twcu.ac.jp ping statistics ---

1 packets transmitted, O packets received, 100$
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6.4 traceroute 6 O0O0OO00O0

-

3

$
N

C

--- www.l.google.com ping statistics ---

$ ping www.google.com

PING www.l.google.com (66.249.89.147): 56 data bytes

64 bytes from 66.249.89.147: icmp_seq=0 ttl=245 time=9.226 ms
64 bytes from 66.249.89.147: icmp_seq=1 tt1=245 time=9.021 ms
64 bytes from 66.249.89.147: icmp_seq=2 ttl=245 time=9.167 ms

packets transmitted, 3 packets received, 0% packet loss

round-trip min/avg/max/stddev = 9.021/9.138/9.226/0.086 ms

~

oo 6.4 1. 000000000 ping00000O0O0O0O0OOOOODOOO

2.000000000 ping0OO0000ODOOOOOOODOOOOO

6.4

traceroute

0000000000000000D000000 traceroute ¥ 00000000000
00000 traceroute OO OO0 OOO0OO0O0O0DOO0DOO0ODOODO

‘s

9

-

traceroute www.google.com

traceroute: Warning: www.google.com has multiple addresses; using
66.249.89.147
traceroute to www.l.google.com (66.249.89.147), 64 hops max, 40 byte

packets

1 web.setup (192.168.0.1) 0.926 ms 0.494 ms 0.495 ms

2 KHP059143055033.ppp-bb.dion.ne.jp (59.143.55.33) 7.000 ms 7.005 ms
6.977 ms

3 sjkBBML11.bb.kddi.ne.jp (222.227.16.158) 8.429 ms 7.516 ms 7.580 ms
4 sjkBBACO1.bb.kddi.ne.jp (222.227.2.193) 13.672 ms 13.355 ms 10.587 ms
5 sjkBBACO05.bb.kddi.ne.jp (125.53.98.69) 7.670 ms 7.619 ms 7.536 ms

6 otejbb203.kddnet.ad.jp (210.234.225.81) 8.074 ms 7.870 ms 7.913 ms

7 ix-ote208.kddnet.ad.jp (59.128.7.138) 15.637 ms 8.395 ms 13.705 ms

8 203.181.102.78 (203.181.102.78) 8.282 ms 203.181.102.106

(203.181.102.106) 8.673 ms 203.181.102.78 (203.181.102.78) 8.224 ms

209.85.241.86 (209.85.241.86) 8.713 ms 84.635 ms 8.631 ms

10 216.239.47.54 (216.239.47.54) 18.638 ms 20.784 ms 18.032 ms
11 jp-in-f147.google.com (66.249.89.147) 9.378 ms 9.461 ms 9.995 ms

~

6.5

MACOOOO

MACOOODODOO 6bytes(48 bits) OO0 ODUOOOUOOOOOOOOOOOOOO
O0000000000000 3bytes(24bits) 000000000000 OOOOO 3 bytes
oooooooboo

13Windows O 0 tracert 0000
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6.6 arp 6 Oooood

MACOOOOOODOODODOOO ifconfig 0000 Windows OO ipconfig /all O
ooo

6.6 arp

ARP 00 Address Resolution Protocol 000000 0arp 0000000000 OCCOO
00000000000 MACOOOOOOOOOO

$ arp -a h
7?7 (10.101.0.17) at (incomplete) on enl [ethernet]
? (10.101.0.18) at 0:4:23:d8:b7:4e on enl [ethernet]
7?7 (10.101.0.254) at 0:1a:30:ce:2:0 on enl [ethernet]
cheverny.cis.twcu.ac.jp (202.11.172.1) at 0:50:56:b1:30:44 on enO
[ethernet]
marksburg.cis.twcu.ac.jp (202.11.172.5) at 0:50:56:b1:62:ac on en0
[ethernet]
254.172.11.202.twcu.ac.jp (202.11.172.254) at 0:1b:2a:e:fe:80 on enO
[ethernet]

N /

ocoooooobooooooooboooboOooooDooboooo IPOOOODOOODDOOO
OO0 IPO0O0O0OO00OOCOOOOO TCP/IPOOUOOOOOUOOOOOOOOOOOOOO
0000oo00o0ooIpO000O0O0O0OO0OOOOODOOUOOOOOOOOOOO (MACOOO
O)OODODODODODODARPOO IPODOOOOD MACOOOODODODOOODDOOOOOOOO
O00000oo0oO0o0o0o0ooooooTCp/IPOOODOOOOOODO (MACOOOO)OO
oboooooboooooboonoo

6.7 netstat

netstat U0 O0OO0OOO0OO0O0OOOO0OODO

6.8 UOUOOOOOO
6.8.1 OSICOOODO

ISO (International Organization for Standardization, 0000000 ) 0000 OSI (Open
Systems Interconnection) O O O
Jooooobooooooooobooon

. 00booooobooboooboobooboooDo
2.0000000C00000O0O00O0O0OO0O0DbO0O0O00
. 000boobooboooobooboon

4. 0000O00O0DOO0OOOOOObOOo0On

5. 0obOoOoooboboobooboboooooboobooooboOoboon
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6.8 UOOO0OOOO0O 6 ODOOoO4dno

OSl reference model

Application Layer

Presentation Layer

Session Layer

Transport Layer

Network Layer

Data Link Layer

Physical Layer

0308100000

08 0OSI000on

Layer ooooo
ooo oooooo
ooooooo Oo0oooooooooog
ooooooo Oooooooooooooon
oooooogog end—to—end D0 OO0 OOO
oooooo OO0o0oooooDoooooooon
oooooooooo Oo0ooooooooooon

googoogooog

6. J00DOO00O0O0bOO0bOOoOobOOoboooon

. 000b0000000ob0oboboobo0oboooooobooon

6.8.2 TCP/IP

TCP(Transmission Control Protocol), IP (Internet Protocol) DO OO OO OO OSI ref-
erence model 00O O00DODO0OO0O0DOOOO0ODOOO0ODOOOODOOOOODO
IPOCOOOOOOOOOOODOInternet address 000000000000

IP: Internet Protocol — host 0 O datagram OO OO 00O
ICMP: Internet Control Message Protocol
ARP: Address Resolution Protocol

TCPOOODOOO IPOOOOvirtual cireut 00 O0O0DOO
TCPOOOODOODOOODODODOOOOOOOIPaddress 0000000000 DOOOOO
ooo
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6.8 UOOO0OOOO0O 6 ODOOoO4dno

OSl reference model TCP/IP protocol suits

Application Layer

. Telnet, ftp, smtp,
Presentation Layer http, DNS, NFS, etc

Session Layer

Transport Layer TCP, UDP
Network Layer IP (ICMP,ARP)
Data Link Layer Ethernet
FDDI
Physical Layer ISDN, etc

0 4: 08100000

Upper Layer Protocol o Data
ession, presentation, and application Layer
20-24 lGSK(Maximum) l
TCP
TCP segment Header
Transport Layer
24 l 16-1518 l
P
IP Packet
Network Layer Header
6 6 2l 46-1500 l 4
t
Destination| source | y check
EchEﬁ;Eﬁ& Eg‘;‘g‘e address | address 4 sum

~—Ethernet Header—

0000000000000000UDP, RARP, FTP, TFTP, SMTP, NTP, NNTP, BOOTP,
RIP, OSPF, DHCP 0 0000000000000 ODONONONONOOOOOOOOOOOOODO

00000000 RPCOOODODOOO0DOOOOOORFC 1543 Instructions to RFC Authors
ooooood

ob 6.5 D00bOooooooboooooboo

1. telnet

2. ftp

3. snmp

4. http

5. pop3
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6.8 UOOO0OOOO0O

6 ODOOoO4dno

0 4 8
TTTITTTITTTTTTT

version HL | Type of Service

6 3
TTTTTTTTTTTTITTT
Total Length

TTTTTTTTTTTTTTT
Flagment Identification

TTTTTTTTTTTTITTT
Flags Fragment Offset

TTTTTTTTTTTTTTT
TTL Protocol

I TTTTTTTTTTTT
Header Checksum

Source Address

TTTTTTTTTTTTTTITI T T T I T TTITI T TTTITTT
Destination Address

Options

Padding

O 5: IP header

0 4 8
TTTTTTTTTTTTTTT
Source Port

6 3
TTTTTTTTTTTTTTT
Destination Port

Sequence Number

Acknowledgment Number

Data | peseved | Flags
Offset

TTTTTTTTTTTTITTT
Window Control

TTTTTTTTTTTTTTT
Checksum

TTTTTTTTTTTTTTT
Urgent Pointer

Options

O 6: TCP header
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