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About basic network routing knowledge
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IP = Internet Protocol

IPv4 and IPv6
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What i1s IP Address?
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What 1s Routing?

ERFERE) MHEIpyHhEs
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What is Router?

Sending Packet

https://images.chinatimes.com/newsphoto/2019-02- 22/656/20190222093649 jpg
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But if Router can’t find
path...
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e« Default Gateway

« Static Routing
« Dynamic Routilng
(ex. RIP, OSPF, EIGRP)
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Where can show Routing tables?

Windows OS: route print

C:h\llzerzh\uzer=rounte print -4

IPvd EEEHT=
o P R H H N
2 IR, dEE S e A 1
0.0.0.0 0.0.0,0 192, 168,201,254 192, 168,201.44 35

1279.0.0.0 A55.0.0.0 TEiEeE B 127.0.0.1

127.0.0.1 255,255 255,255 1EiEsg B 127.0.0.1

127255250 258 255 255 255 255 1EaEay B 127.0.0.1

172.18.64.0 20525050, 240.0 1EiEES B 172.18.64.1

172,18, 64,1 255,255 255 255 1RiEES - 172. 18,641

172 18,79, 255 255 255 255 255 1EiEsg B 172.18.64 .1

192 . 1ea. 56 .0 205 2550 2550 TRaEeat B 192, 168,56, 1

192,168, 56,1 255,255,255, 255 1EiEES B 192, 168,56, 1

192168, 56,255 255 255 255 255 1RiEeE b 192, 168,56, 1

192168, 122.0 205 255 2550 TE 38 = 192,168, 122.1

192 16a. 1221 255,255 255 255 TRaEeat B 192,168, 122.1

192,168, 122,255 255, 255 255 255 1EiEES B 192,168,122, 1

192168, 190.0 205 255 2550 1RiEeE b 192,168, 190, 1

192 16a. 190, 1 255, 255 255 255 TRiEeE B 192,168, 190, 1

192 168,190,255 255 255 255 255 TRaEeat B 192,168, 190, 1
192.168.201.0 2052050, 2550 1EiEES B 192,168, 201.44

192 168.201.44 255 255 255 2585 1RiEeE b 192, 168.201.44
192 168,201,255 255 255 255 255 TEiEes B 192,168, 201.44
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331
331
331
271
271
271
2il
25l
2i1
241
241
241
241
241
241
241
241
241
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Command Prompt

Microsoft Windows [Version 10.0.14393]

Tr‘ace ROUtlng (c) 2016 Microsoft Corporation. All rights reserved.
C:\Users\Matt>tracert 8.8.8.8

Tracing route to google-public-dns-a.google.com [8.8.8.8]
over a maximum of 30 hops:

<1 ms <1 ms <1 ms 192.168.10.254
4 ms 7 ms 1 ms ndl-akl-internet.mdr-bngl.as45177.net.nz [14.1.43.222]
1 ms 1 ms 1 ms ae3-1303.mdr-crl.as45177.net.nz [120.136.0.131]

24 ms 24 ms 25 ms xe-4-8-1-8.sy3-crl.asd5177.net.au [120.136.08.118]

24 ms 24 ms 24 ms as15169-i1p-119.cust.sy3-crl.asd45177.net.au [120.136.0.119]
25 ms 25 ms 25 ms 216.239.40.233

25 ms 25 ms 25 ms 216.239.40.255

25 ms 25 ms 25 ms google-public-dns-a.google.com [8.8.8.8]

CO =l O 0 I ) b =2

Trace complete.

C:\Users\Matt>
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BIEEEE (Administrative
Distance, AD)

ZUEEEUB ST

Routing Protocol Administrative Distance (AD)

T orecycomecwamemoe | o
[ swtooweowmnmenee | 1
Static route 1o next hop adaress I

DNINR _ Dynamic Mobile Network Routing I
IIIIIIIEHHEHHHEHHIIIIIIIllllllllllllllllll
| EwemaBr | 0000» 0000
IIIIIIIIIHHHEHEIIIIIIIIIIIIIIIIIEIIIIIIIII
““
o
“
On Demand Routing (ODR)

Unknown
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$EFREERA (Static Route)
IP MASK Next Hop
R1(config)# ip route 192.168.2.0 255.255.255.0 10.0.0.2

10.0.0.1/52 10.0.0.2/32

e0/0 e0/0  R2
192.168.1.254/24 _ °° - 192.168.2.254/24

e0/1 - =0/0 —(20/0 et e0/1

192.168.1.10/24 192.168.2.10/24
Gateway: .254

PC1 / —
VPCS VPCS

Gateway: .254
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$EFREERA (Static Route)
IP MASK Next Hop
R2(config)# ip route 192.168.1.0 255.255.255.0 10.0.0.1

10.0.0.1/52 10.0.0.2/32

e0/0 e0/0  R2
192.168.1.254/24 _ °° - 192.168.2.254/24

e0/1 - =0/0 —(20/0 et e0/1

192.168.1.10/24 192.168.2.10/24
Gateway: .254

PC1 / —
VPCS VPCS

Gateway: .254




$AFREESH (Static Route)

Rlfshow i1p route

Codes: C — connected, 8§ - static, BE — RIP, M — mobile, B — BGFE
I — EIGRP, EX — EIGRP external, © — 0OSPF, I& — OSPF inter area
N1l - OSPF NSSL external type 1, HZ — OSPF NS84 external type 2
El - OSPF external type 1, EZ - OSPF external type 2
1 — I8-I8, =su — IS-I8 summary, L1 — I3-I3 lewvel-1l, L2 - IS-I3 level-2
ia — IS-IS8 inter area, * — candidate default, U - per—u=ser static route
o — ODR, P — periodic downloaded =static route

Gateway of last resort 1=z not set

10.0.0.0/30 13 subnetted, 1 subnets

C 10.0.0.0 13 directly connected, Ethernet0/0
C 152.168.1.0/24 13 directly connected, Ethernet0/1
3 152.1e8.2.0/24 [1/0] wvia 10.0.0.2

R1(config)# ip route 192.168.2.0 255.255.255.0 10.0.0.2



$AFREESH (Static Route)

RZ2fshow i1p route

Codes: C — connected, 3 - static, R — RIP, M — mobile, B — BGP
D — EIGRP, EX — EIGRF external, © — OSPF, IA - OSPF 1inter area
N1l — OSPF NSSA external type 1, N2 — O3SPF N38A external type 2
El - O3SPF external type 1, EZ2 — O3PF external type 2
1 — I8-I8, su — IS-I8 summary, L1 — IS-IS8 level-1l, L2 - IS-IS8 level-2
i1a — IS-IS8 inter area, * — candidate default, U - per—user static route
o — ODR, P — periodic downloaded static route

Gateway of last re=sort i1z not =et

10.0.0.0/30 1s subnetted, 1 subnets

C 10.0.0.0 1s directly connected, Ethernet0/0
3 152.168.1.0/24 [1/0] wia 10.0.0.1
C 152.168.2.0/24 13 directly connected, Ethernet0/1

R2(config)# ip route 192.168.1.0 255.255.255.0 10.0.0.1



PCl> ping 192.168.2.10

g4
g4
g4
g4
g4

bytes
bytes
bytes
bytes
bytes

from
from
from
from
from

192 .1e8.2.10
192 .1e8.2.10
192 .1e8.2.10
192 .1e8.2.10
192 .168.2.10

lcmp seg=1
lcmp seqg=2
lcmp seq=3
ilcmp seqg—4
lcmp seq=—3

ttl=62
ttl=62
ttl=62
ttl=62
ttl=62

time=4%.300
time=40.121
time=39.952
time=31.078
time=40.756

ms3
ms3
ms3
ms3
ms3

Echo Request

S —

Echo Reply




$ZENEFREERE (Default Gateway)

IP MASK  Next Hop
R1(config)# ip route 0.0.0.0 0.0.0.0 10.0.0.1

10.0.0.1/52 10.0.0.2/32

e0/0
192.168.1.254/24 — — 192.168.2.254/24

e0/1 - =070 —{(20/0 - e0/1

192.168.1.10/24 192.168.2.10/24
Gateway: .254

PC1 / —
VPCS VPCS

Gateway: .254
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$ENREERH (Dynamic Route)

Routing Information Protocol, RIP
RS E

FEEkmIE, Distance Vector
Metric: Hop count (maximum 15)

AD Value: 120



$ENREFRH (Dynamic Route)

192.168.1.254/24

e0/1

10.0.0.1/32

192.168.1.10/24
Gateway: .254 :

PC1 =
/
VPCS

R1(config)# router
R1(config-router)#
R1(config-router)#
R1(config-router)#

rip
hetwork 10.0.0.1

10.0.0.2/32

el/0 R?2
192.168.2.254/24

el

\ 192.168.2.10/24
a() Gateway: .254
\ PC2

VPCS

network 192.168.1.254

no auto-summary



$ENREFRH (Dynamic Route)

192.168.1.254/24

e0/1

192.168.1.10/24

Gateway: .254 a()
PC1 /

VPCS

R2(config)# router
R2(config-router)#
R2(config-router)#
R2(config-router)#

10.0.0.1/32

rip
hetwork 10.0.0.2

10.0.0.2/32

el/0 R?2
192.168.2.254/24

el

e0/1
\ 192.168.2.10/24
a() Gateway: .254
\ PC2

VPCS

network 192.168.2.254

no auto-summary



$ENREESEH (Dynamic Route)

Rlfshow ip route

Gateway of last resort 1= not =set

10.0.0.0/30 1= subnetted, 1 subnets

D — EIGRP, EX — EIGRP external, O — OSEF,
N1l — OSPF NS3A external type 1, NZ - OSPF NSSA external type 2
El — OSPF external type 1, E2 - OSPF external type 2
1 — I3-I8, =u — IS-I8 summary, L1 - IS-I5 level-1l, LZ - IS-IS level-2

ia — IS-I5 inter area, * — candidate default, U - per—user static route
o — ODR, P - periodic downloaded static route

Codes: C — connected, 3 - =static, BE — RIP, M — mobile,

B — BGP

IZ — OSPF inter area

C 10.0.0.0 i= directly connected, Ethernet0/0
C 152.168.1.0/24 1= directly connected, Ethernet0/1
2] 1%2.168.2.0/24 [120/1] wia 10.0.0.2, 00:00:07, Ethernet0/0

PCl> ping 192.168.2.10

84
84
84
84
84

bytes
bytes
bytes
bytes
bytes

from
from
from
from
from

192.168.2.10
192.1e8.2.10
192.168.2.10
192.168.2.10
192.168.2.10

lcmp seg—1
lcmp seq=2
lcmp seq=3
lcmp seq—4
lcmp seq=3

ttl=e2
ttl=e2
ttl=e2
ttl=e2
ttl=e2

time=33.933
time=39.141
time=39.987
time=39.620
time=28.046

m3
m3
m3
m3
m3



$ENREESEH (Dynamic Route)

R2fshow

“*Mar 1 00:30:59.543: %3¥S-5-CONFIG I: Configured from conscle by consocle

RZ2fshow 1p route

Codes: C — connected, 3 - static, B — RIF, M — mobile,
DD — EIGREF, E¥X - EIGEP external, O — O0OSPF,

BE — BGE
IA — OSPF inter area

N1l - OSPF NS3A external type 1, N2 - OSPF NSSA extermnal type 2

El — O3SPF external type 1, E2 - OSPF external type 2

i1 — I8-I8, =u - I5-1I8 summary, L1 - IS-I8 level-1l, L2 - IS-I8 level-2
1a — IS-IS inter area, * — candidate default, U - per—-user static route

o — ODR, P - periodic downloaded static route

Gateway of last resort 1= not set

10.0.0.0/30 1= subnetted, 1 =subnets

C 10.0.0.0 i=s directly connected, Ethernet0/0
R 152.168.1.0/24 [120/1] wia 10.0.0.1, 00:00:27,
C 192.168.2.0/24 13 directly connected, Ethernet(/1

Ethernet0/0

PC2> ping 192.168.1.10

84
84
84
84
84

bytes
bytes
bytes
bytes
bytes

from
from
from
from
from

152.168.1.10
192.168.1.10
192.1e8.1.10
152.168.1.10
192.168.1.10

ilcmp seqg—l1
lcmp seq=2
lcmp seg=3
lcmp seq—4
lcmp seq=3

ttl=62
ttl=62
ttl=62
ttl=62
ttl=62d

time=50.684
time=39.648
time=31.082
time=38.944
time=38.583

ms3
ms3
Imn=
ms
ms3



$ENREEEH (Dynamic Route)

IES

HISEHZSIE T ?

Hello 14l

/—

N

N

30 #MFEX—X Hello FE
IEl) > FIER 5D

180%)

240F

S I1X

|P'.

E N4 dead

L -

K E > BEizfiRraEEERERIVEF flush

152.1e8.2.0/24 [120/1] wvia 10.0.0.2,

00:z00:07,

EthernetO/0
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Dunning-Kruger Effect

Plateau of Sustainability
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