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Figure 8-1: 2 & e TCP/IP % #
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Figure 8-2: IP, TCP, and UDP
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Figure 8-3: F# & ;% IP Address

Network Part (not always 16 bits)
J l Subnet Part (not always 8 bits)

ﬁ Host Part (not always 8 bits)

Total always is 32 bits

128.171.17.13

The Internet

UH Network (128.171)

39-bit host CBA Subnet (17)

\ IP addresses
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Host (13y
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IP Address & ¢
01 8 16 24 31
Class A |®| network host number 0~127
Class B |1 © network number host number 128~191
Class C (1180 network number host number |192~223
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IP Address - examples

Class B IPf= gt
£ #% 140.111.34.60=10001100 01101111 00100010 00111100

1 #2.140.96.100.40 =10001100 01100000 01100100 00101000

= 140.112. XX. XX
% =+ 140.113.XX. XX
7~ 140.116. XX.XX

- _/
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IP Address - examples

Class C IP =18 ]

% #203.72.0.5=11001011 01001000 00000000 00000101
¢ pF T 3 4£210.65.0.2=11010010 01000001 00000000 00000010

+ A202.43.195.13=11001010 00101011 11000011 00001101
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Figure 8-4: Border Router, Internal Router,

Networks, and Subnets
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Figure 8-4: Border Router, Internal Router,

Networks, and Subnets, Continued
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Figure 8-5: Part of an Internet
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Figure 8-5: Part of an Internet, Continued
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Figure 8-5: Part of an Internet, Continued
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Figure 8-5: Part of an Internet, Continued
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Figure 8-5: Part of an Internet, Continued
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Figure 8-5: Part of an Internet, Continued
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Figure 8-5: Part of an Internet, Continued
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Ethernet < 3% % 22 IP Routert &

e Ethernet switching #p ¥+ 1 &
e Router routing #p $+ & %

o ¥ * i:}fﬁﬁ;]&% * router

Routing Table
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» . Next-
75 i ?ig Mask (/Prefix) I(\/ICegglt(): Interface | Hop
i * gBit#kc Router
1 128.171.0.0 255.255.0.0 (/16) 47 2 G
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192.168.6.0 | 255.255.255.0 (/24) 12 2 G
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Figure 8.8: Routing Table, Continued
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. Next-
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5|5 N3 Mask (/Prefix) Interface | Hop
3 R (Cost)
Router
1 128.171.0.0 255.255.0.0 (/16) 47 2 G
2 172.30.33.0 | 255.255.255.0 (/24) 0 1 L
3 192.168.6.0 | 255.255.255.0 (/24) 12 2 G
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Figure 8.9: Masking(i¢ * and:i& &)
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Figure 8.9: Masking(i¢ * and:i& &)

Example 1

IP Address 172. 30. 22. 7
Mask 255. 0. 0.0
Result 172. 0. 0. O

Figure 8.9: Masking(i¢ * andi& &)

Example 2

IP Address 172. 30. 22. 7
Mask 255. 255. 0. O
Result 172. 30. 0. O




Figure 8.9: Masking(i¢ * andi& %)

1. IPi=4t : 140.96.100.10, Mask : 255.255.255.0
2. 1P 4t : 140.134.11.4, Mask : 255.255.0.0
3. 1P 4t :203.72.206.123, Mask : 255.255.240.0

\_

Figure 8.8: Routing Table, Continued

If Destination IP Address =172. 30.33.6
Mask = 255.255. 0.0
Result=172. 30. 0.0 Y
k Destination Network or Subnet=128.171. 0.0

No match!

. Next-
P enieRs . Metric
5|5 N3 Mask (/Prefix) Interface | Hop
B RER (Cost) Router
128.171.0.0 255.255.0.0 (/16) 47 2 G
172.30.33.0 | 255.255.255.0 (/24) 0 L
3 192.168.6.0 | 255.255.255.0 (/24) 12 2 G
Row 1
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Figure 8.8: Routing Table, Continued

. Next-
P EREE . Metric
P o Mask (/Prefix) Interface | Hop
£ RE (oeet) Router
128.171.0.0 255.255.0.0 (/16) 47 2 G
2 172.30.33.0 | 255.255.255.0 (/24) 0 1 L
3 192.168.6.0 | 255.255.255.0 (/24) 12 2 G
Row 2
If Destination IP Address =172. 30. 33.6
Mask = 255.255.255.0
Result=172. 30. 33.0 5 g
Destination Network or Subnet =172. 30. 33.0
This row is a match!

Figure 8.8: Routing Table, Continued

. Next-
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P85 o Mask (/Prefix) Interface | Hop
B R (Cost) Router
1 128.171.0.0 255.255.0.0 (/16) 47 2 G
172.30.33.0 | 255.255.255.0 (/24) 0 1 L
3 192.168.6.0 | 255.255.255.0 (/24) 12 2 G
Row 3
If Destination IP Address =172. 30. 33.6
Mask =
Result =
Destination Network or Subnet =
Is this row is a match?
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Figure 8.8: Routing Table, Continued
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Figure 8.8: Routing Table, Continued

. Next-
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Figure 8.8: Routing Table, Continued

. Next-
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Figure 8.8: Routing Table, Continued

. Next-
P e . Metric
EIE R Mask (/Prefix) (Cost) Interface Rl(-)lﬁtper
5 172.29.8.0 255.255.255.0 (/24) 34 1 F
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Figure 8.8: Routing Table, Continued
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Figure 8-11: Interface and Next-Hop Router
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Figure 8-12: Routing Protocols
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What is “Routing”?

Router;i- g 4eie i§:i% 3t @

Router # * % #routing table 2t

\_

e TCP/IP uses the term “routing” in two ways.

Figure 8-13: Multiprotocol Label Switch

(MPLS)
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Figure 8-13: Multiprotocol Label Switching

(MPLS), Continued
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Figure 8-13: Multiprotocol Label Switching

(MPLS), Continued
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Figure 8-13: Multiprotocol Label Switching

(MPLS), Continued
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Figure 8-14: Domain Name System (DNS)
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Figure 8-14: Domain Name System (DNS)

Hierarchy, Continued
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Figure 8-14: Domain Name System (DNS)

Hierarchy, Continued
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Figure 8-14: Domain Name System (DNS)
Hierarchy, Continued

Top-Level

Domain Names/// ‘

.edu .net .org .co

I
hawaii.edu Second-Level micr voyager.cha.hawaii.edu

Rlomain ntl.cba.hawaii.edu
ames www.nhu.edu.tw
ftp.ccu.edu.tw

G KR F

Subnet
Name

cba.hawaii.edu

/O

Kvoyager.cba.hawaii.edu Host | ntl.cba.hawaii.edu

Names

28



Internet Control Message Protocol (ICMP)
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Internet Control Message Protocol (ICMP)

Foalan L @aE s

o ICMP4}é $ 3¢

IP ICMP
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1 byte 1 byte 2 bytes

- _/

Internet Control Message Protocol (ICMP)
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| o] ‘ 0 ‘Echo Reply | X ‘
| 3 ‘ 0 ‘Network Unreachable | ‘ I
| 3 ‘ 1 ‘Host Unreachable | ‘ I
| 3 ‘ 2 ‘Protocol Unreachable | ‘ I
| 3 ‘ 3 ‘Port Unreachable | ‘ I
| 3 ‘ 4 ‘FIagmemation needed but no frag. bit set | ‘ b4
| 3 ‘ 5 ‘Source routing failed | ‘ b4
| 3 ‘ 6 ‘Destinalion network unknown | ‘ z
| 3 ‘ 7 ‘Destinalion host unknown | ‘ z
| 3 ‘ 8 ‘Source host isclated (obsolete) | ‘ b4
| 3 ‘ 9 ‘Destinalion network administratively prohibited | ‘ b4
3 10 Destination host administratively prohibited b4
3 11 Metwork unreachable for TOS z
3 12 Host unreachable for TOS z
| 3 ‘ 13 ‘Communicaﬁon administratively prohibited by filtering | ‘ b4
[ 3 | 14  Hostprecedence violation [ [ =z
[ 3 | 15  [Frecedence cutoff in effect [ [ =z
| 4 | 0 Sourcequench [ \




Internet Control Message Protocol (ICMP)
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| 5 | 0 |Redirect for netwrork | |
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Figure 8-15: Internet Control Message Protocol

(ICMP) for Supervisory Messages, Continued
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Figure 8-16: IPv4 and IPv6 Packets
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Figure 8-16: IPv4 and IPv6 Packets, Continued
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Figure 8-16: IPv4 and IPv6 Packets, Continued
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Figure 8-16: IPv4 and IPv6 Packets, Continued
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Figure 8-16: IPv4 and IPv6 Packets, Continued
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Figure 8-16: IPv4 and IPv6 Packets, Continued
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Figure 8-16: IPv4 and IPv6 Packets, Continued
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Figure 8-16: IPv4 and IPv6 Packets, Continued
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Figure 8-16: IPv4 and IPv6 Packets, Continued
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Figure 8-16: IPv4 and IPv6 Packets, Continued
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TCPit e #5¢

Bit O TCP Segment

Bit 31

Source Port Number (16 bits) | Destination Port Number (16
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Port numberit e — IP= 4t e % B4R @ #

* Rt @ % % F eoPort number
Header
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(4 bits)
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\_

J

TCP (and UDP) Port Number

o PR E B A7\ * X T ehport numbers
Port 80 = HTTP

Ports 20, 21 = FTP
e Port 21 for supervisory information
» Port 20 for file transfers

Port 23 = Telnet
Port 25 = SMTP (E-mail)
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TCP (and UDP) Port Number

e j X Port Numbers
Ports 1024 through 49151.
LS R ) R R

Unixiz § i 9 1 i .71
o ¥

number
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we & ¥ iz B 4 ] port number 5 FRpF < port
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TCP (and UDP) Port Number

o * = =g % gemF g % Port Numbers.
By IETF rules, Ports 49153 to 65535.
o Windows follows the rules.

» Unix programs usually do not.
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TCP (and UDP) Port Number
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TCP (and UDP) Port Number
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TCPit e #5¢
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W B id A
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e Parts vary in length, but the total is always 32 bits
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Topics Covered
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Topics Covered
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e |IPv6

128-bit address fields to allow many more hosts on

\ the Internet
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