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Tylko IPv4




e 192.168.0.0/24
e 192.168.0.0 255.255.255.0



Czy te adresy mozna wykorzystaé jako adres hosta?
e 192.168.255.0
@ 192.168.255.255



e 192.168.255.0/24
o 192.168.255.255 /24
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192.168.255.0/31
192.168.255.255/31
192.168.255.0/32
192.168.255.255/32
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Symulatory /emulatory i inne

@ GNS3 https://www.gns3.com/

@ Virtual Box + Bird http://bird.network.cz/
@ Juniper: vSRX (packet mode) lub vWMx

e VyOS (Vayatta) https://vyos.io/


https://www.gns3.com/
http://bird.network.cz/
https://vyos.io/

Routing...

routing, ruting, rutowanie, trasowanie — wyznaczanie trasy i
wystanie nig pakietu danych w sieci komputerowej.



Routing statyczny

Podstawowy routing statyczny 1/1
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Routing statyczny

Podstawowy routing statyczny 1/2

root@rl:/etc/network# cat interfaces
source /etc/network/interfaces.d/*

auto lo
iface 1o inet loopback

auto ethO

iface eth0O inet static
address 192.168.2.10
netmask 255.255.255.0
gateway 192.168.2.1

auto ethl

iface ethl inet static
address 192.168.0.1
netmask 255.255.255.0
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Routing statyczny

Podstawowy routing statyczny 1/3

root@rl:~# ip -o addr show

1: lo inet 127.0.0.1/8 scope host To\ valid_1ft forever prefe
2: ethO inet 192.168.2.10/24 brd 192.168.2.255 scope global ethO\
3: ethl inet 192.168.0.1/24 brd 192.168.0.255 scope global ethl\
root@rl:~#

root@rl:~# ip route show

default via 192.168.2.1 dev ethQ

192.168.0.0/24 dev ethl proto kernel scope link src 192.168.0.1
192.168.2.0/24 dev ethO proto kernel scope Tink src 192.168.2.10
root@rl:~# [
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Routing statyczny

Routing statyczny 1
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Routing statyczny

Routing statyczny 2

My traceroute [v0.85]

hl (0.0.0.0) sat Mar 4 18:32:53 2017
[eys: Help Display mode Restart statistics oOrder of fields quit
Packets Pings
Host snt Last Avg Best Wrst StDe
1. 192.168.0.1 13 0.6 0.8 0.6 0.9 0.0
2. 10.1.3.3 13 1.3 1.4 1.1 1.5 0.0
3. 10.3.5.5 13 2.2 2.1 1.3 2.4 0.0
4. 192.168.1.10 12 2.7 2.8 2.6 3.2 0.0
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Routing statyczny

Routing statyczny 3

root@hl:~# ping -¢ 1 -R 192.168.1.10
PING 192.168.1.10 (192.168.1.10) 56(124) bytes of data.
64 bytes from 192.168.1.10: icmp_seg=1 ttl1=61 time=1.33 ms
192.168.0.10
10.1.3.1
10.3.5.3
192.168.1.1
192.168.1.10
192.168.1.10
10.3.5.5
10.1.3.3
192.168.0.1

--- 192.168.1.10 ping statistics ---

1 packets transmitted, 1 received, 0% packet loss, time Oms
rtt min/avg/max/mdev = 1.330/1.330/1.330/0.000 ms
root@hl:~# W



Routing statyczny

Routing statyczny 4

R1
#ip route add 192.168.1.0/24 via 10.1.3.3

root@rl:~# ip route
10.1.2.0/24 dev ethl proto kernel scope 1ink src 10.1.2.1

10.1.3.0/24 dev eth2 proto kernel scope 1ink src 10.1.3.1
192.168.0.0/24 dev eth0 proto kernel scope Tink src 192.168.0.1
192.168.1.0/24 via 10.1.3.3 dev eth2
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Routing statyczny

Routing statyczny 5

R3
#ip route add 192.168.0.0/24 via 10.1.3.1
#ip route add 192.168.1.0/24 via 10.3.5.5

root@r3:~# 1p route

10.1.3.0/24 dev ethO0 proto kernel scope Tink src 10.1.3.3
10.3.4.0/24 dev eth2 proto kernel scope link src 10.3.4.3
10.3.5.0/24 dev ethl proto kernel scope T1ink src 10.3.5.3
192.168.0.0/24 via 10.1.3.1 dev ethO

192.168.1.0/24 via 10.3.5.5 dev ethl
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Routing statyczny

Routing statyczny 6

R5
#ip route add 192.168.0.0/24 via 10.3.5.3

root@r5:~# ip route
10.3.5.0/24 dev ethl proto kernel scope link src 10.3.5.5
10.4.5.0/24 dev ethO proto kernel scope 1ink src¢ 10.4.5.5
192.168.0.0/24 via 10.3.5.3 dev ethl

192.168.1.0/24 dev eth2 proto kernel scope link src 192.168.1.1

root@rsS:~# [
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Routing statyczny

Routing statyczny 7
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Routing dynamiczny

http://bird.network.cz/

apt-get install bird
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Routing dynamiczny

/etc/bird /bird.conf

protocol kernel {
scan time 10;
import all;
export all;

}

protocol device {
scan time 10;

}

protocol ospf {
import all;
export all;
area 0 {
interface " *";

};
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RIPE oraz przydatne narzedzia

Toolsy/Windows

C:\>ping -n 3 dataspace.pl

Pinging dataspace.pl [193.105.125.51] with 32 bytes of data:
Reply from 193.105.125.51: bytes=32 time=22ms TTL=55
Reply from 193.105.125.51: bytes=32 time=22ms TTL=55
Reply from 193.1085.125.51: bytes=32 time=22ms TTL=55

Ping statistics for 193.105.125.51:

Packets: Sent = 3, Received = 3, Lost = 0 (0% loss),
Approximate round trip times in milli-seconds:

Minimum = 22ms, Maximum = 22ms, Average = 22ms



RIPE oraz przydatne narzedzia

Toolsy/Windows

C:\>tracert -d dataspace.pl

Tracing route to dataspace.pl [193.105.125.51]
over a maximum of 3@ hops:

1 3 ms 1 ms 1 ms 192.168.2.1

2 2 ms 1 ms 1 ms 192.168.1.254
3 5 ms 2 ms 2 ms 192.168.0.249
4 5 ms 3 ms 3 ms 81.15.225.153
5 1@ ms 3 ms 4 ms 88.220.34.249
6 12 ms 14 ms 11 ms 88.220.31.146
7 19 ms 15 ms 16 ms 88.220.31.146
3 19 ms 17 ms 18 ms 213.172.170.10
9 34 ms 19 ms 21 ms 212.91.0.109
10 24 ms 19 ms 19 ms 193.105.125.252
11 21 ms 21 ms 23 ms 193.1085.125.51

Trace complete.
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RIPE oraz przydatne narzedzia

Toolsy/Windows

C:\>pathping -n -q 10 dataspace.pl

Tracing route to dataspace.pl [193.165.125.51]
over a maximum of 30 hops:
192 66

7 88.220.31.146
8 213.172.170.10
9 212.91.0.109

10 193.105.125.252
11 193.105.125.51

Computing statistics for 27 seconds
Source to Here  This Node/Link
Hop RTT  Lost/Sent = Pct Lost/Sent = Pct Address
[ 192.168.2.66

o/ o% |
1 1ms e/ 10 = % o/ 0% 192.168.2.1
o/ o% |
2 3ms e/ 10 = % o/ 0% 192.168.1.254
o/ o% |
3 Tms o/ 10 = 0% o/ 0% 192.168.0.249
o/ 0% |
4 Tms o/ 10 = 0% o/ 0% 81.15.225.153
o/ % |
5 lems @/ 10- e% o/ % 88.220.34.249
o/ % |
6 lns 0/ 10- e% o/ % 88.220.31.146
o/ 0% |
7 uns @/ 10- e% o/ % 88.220.31.146
o/ ox |
8 2ms @/ 10- eX o/ % 213.172.170.10
o/ % |
9 2ms 0/ 10- eX o/ % 212.91.0.109
o/ o% |
10 23ms 0/ 10= 0% o/ % 193.105.125.252
o/ o% |

11 24ms o/ 10= 0% o/ % 193.105.125.51

Trace complete.
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RIPE oraz przydatne narzedzia

Toolsy/Windows

Computing statistics for 27 seconds...
Source to Here This Node/Link
Hop RTT Lost/Sent = Pct Lost/Sent = Pct Address
]

192.168.2.66
o/ 10 = 0%

1 ims o/ 10 = 0% o/ 10 = 0% 192.168.2.1
o/ 10 = o%

2 2ms o/ 10 = 0% o/ 10 = 0% 192.168.1.254
o/ 10 = 0% |

3 4ms o/ 10 = 0% 0/ 10 = ©% 192.168.0.249
o/ 10 = 0% |

4 sms o/ 10 = 0% o/ 10 = ©% 81.15.225.153
o/ 10 = 0% |

5 8ms o/ 10 = 0% 0/ 10 = ©% 88.220.34.249
o/ 10 = 0% |

6 15ms o/ 10 = 0% o/ 10 = 0% 88.220.31.146
o/ 10 = 0% |

7 15ms o/ 10 = 0% 0/ 10 = 0% 88.220.31.146
o/ 10 = o%

8 2ims o/ 10 = 0% o/ 10 = % 213.172.170.10
o/ 10 = o%

9 24ms o/ 10 = 0% o/ 10 = 0% 212.91.0.109
o/ 10 = o%

10 23ms o/ 10 = 0% o/ 10 = ©% 193.105.125.252
o/ 10 = o%

|
1 21ms o/ 10 = 0% 0/ 10 = 0% 193.105.125.51
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RIPE oraz przydatne narzedzia

Toolsy/Linux

LINUX# ping -R -n -c 3 dataspace.pl
PING dataspace.pl (193.105.125. 51) 56(124) bytes of data.
64 bytes from 193.105.125.51: icmp_seq=1 tt1=55 time=47.7 ms
192.168.2.61
192.168.1.253
192.168.0.250
81.15.225.156
213.172.160.129
88.220.31.146
213.172.170.10
193.105.125.251
193.105.125.125

64 bytes from 193.105.125.51: jcmp_seq=2 ttl1=55 time=39.7 ms (same route)
64 bytes from 193.105.125.51: jcmp_seq=3 ttl1=55 time=57.8 ms (same route)

--- dataspace.pl ping statistics ---

3 packets transmitted, 3 received, 0% packet loss, time 2004ms
rtt min/avg/max/mdev = 39.750/48.441/57.820/7.397 ms

LINUX# |
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RIPE oraz przydatne narzedzia

Toolsy/Linux

LINUX# mtr -o SRDLN -n dataspace.pll
My traceroute [v0.85]

LINUX (0.0.0.0) sat Mar 4 10:54:51 2017
[eys: Help Display mode Restart statistics order of fields quit
Packets Pings
Host Snt  Rcv Drop Loss% Last Wrst StDev
1. 192.168.2.1 14 14 0 0.0% 2.3 5.9 1.0
2. 192.168.1.254 14 14 0 0.0% 2.7 11.5 2.5
3. 192.168.0.249 14 14 0 0.0% 4.8 9.9 1.9
4. 81.15.225.153 14 14 0 0.0% 9.4 9.4 1.4
5. 88.220.34.249 14 14 0 0.0% 6.8 8.6 1.0
6. 88.220.31.146 14 14 0 0.0% 17.2 19.4 1.8
7. 88.220.31.146 14 14 0 0.0% 17.3 24.4 3.0
8. 213.172.170.10 13 13 0 0.0% 22.0 56.4 10.1
9. 212.91.0.109 13 13 0 0.0% 22.2 38.2 4.7
10. 193.105.125.252 13 13 0 0.0% 20.3 27.2 2.0
11. 193.105.125.51 13 13 0 0.0% 24.1 24.1 1.0
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RIPE oraz przydatne narzedzia

Toolsy/Linux

My traceroute [vO.85]

LINUX (0.0.0.0) sat Mar 4 10:54:51 2017
[eys: Help Display mode Restart statistics order of fields quit
Packets Pings
Host Snt  Rcv Drop Loss% Last Wrst StDev
1. 192.168.2.1 14 14 0 0.0% 2.3 5.9 1.0
2. 192.168.1.254 14 14 0 0.0% 2.7 11.5 2.5
3. 192.168.0.249 14 14 0 0.0% 4.8 9.9 1.9
4, 81.15.225.153 14 14 0 0.0% 9.4 9.4 1.4
5. 88.220.34.249 14 14 0 0.0% 6.8 8.6 1.0
6. 88.220.31.146 14 10 0 30.0% 17.2 19.4 1.8
7. 88.220.31.146 14 10 0 30.0% 17.3 24.4 3.0
8. 213.172.170.10 13 13 0 0.0% 22.0 56.4 10.1
9. 212.91.0.109 13 13 0 0.0% 22.2 38.2 4.7
10. 193.105.125.252 13 13 0 0.0% 20.3 27.2 2.0
11._193.105.125.51 13 13 0 0.0% 24.1 24.1 1.0
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RIPE oraz przydatne narzedzia

Toolsy/Linux

rOOt@LINUX: ~#
traceroute to
192.168.2.
192.168.1.
192.168.0.
81.15.225.
88.220.34.
88.220.31.

W~ hwnE=

10
11

88.220.31.146
213.172.170.10 28.121 ms
212.91.0.109
193.105.125.252
193.105.125.51 26.918 ms
root@LINUX: ~# [

traceroute -n dataspace.pl
dataspace.pl (193.105.125.51), 30 hops max, 60 byte packets
1 3.187 ms 3.557 ms 3.542 ms

254 3.526 ms 5.260 ms 6.138 ms

249 9.009 ms 11.189 ms 13.508 ms
153 15.594 ms 16.061 ms 17.102 ms
249 18.863 ms 19.023 ms 19.585 ms
146 25.314 ms 22.869 ms 22.689 ms
22.983 ms 22.973 ms 21.491 ms
30.283 ms 28.133 ms
25.749 ms 23.575 ms 23.183 ms
22.146 ms 20.409 ms 25.294 ms

IX 22.352 ms !X 22.768 ms !X

29 /40



RIPE oraz przydatne narzedzia

Toolsy/Linux

root@LINUX:~# traceroute -I -n dataspace.pl
traceroute to dataspace.pl (193.105.125.51), 30 hops max, 60 byte packets
192.168.2.1 1.774 ms 3.864 ms 4.091 ms
192.168.1.254 4.519 ms 7.396 ms 7.408 ms
192.168.0.249 8.597 ms 10.091 ms 11.364 ms
81.15.225.153 14.185 ms 14.361 ms 14.654 ms
88.220.34.249 14.657 ms 15.397 ms 16.045 ms
88.220.31.146 24.735 ms 23.045 ms 22.863 ms
88.220.31.146 22.651 ms 22.257 ms 21.149 ms
213.172.170.10 25.979 ms 24.754 ms 23.761 ms
212.91.0.109 55.876 ms 54.850 ms ©54.561 ms

10 193.105.125.252 21.373 ms 21.805 ms 21.123 ms
11 193.105.125.51 21.048 ms 21.133 ms 21.148 ms |
root@LINUX: ~# [l |

OO~V WNE
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RIPE oraz przydatne narzedzia

Toolsy/Linux

root@LINUX: ~# traceroute -A -I -n dataspace.p]l

traceroute to dataspace.pl (193.105.125.51), 30 hops max, 60 byte packets
192.168.2.1 [*] 1.213 ms 1.631 ms 2.408 ms

192.168.1.254 [*] 3.183 ms 3.932 ms 6.380 ms
192.168.0.249—F—"348ms 12.529 ms 12.540 ms

81.15.225.153 [AS20804] [12.720 ms 13.113 ms 13.480 ms
88.220.34.249 [AS20804] [13.491 ms 13.491 ms 14.563 ms
88.220.31.144 [AS20804] [24.912 ms 14.182 ms 23.048 ms
88.220.31.144 [AS20804] [22.632 ms 45.389 ms 44.693 ms
213.172.170.310 [AS20804] | 44.270 ms 20.938 ms 22.103 ms
212.91.0.109 |[AS24748] 2[1.413 ms 21.431 ms 21.229 ms

10 193.105.125.2352 [AS50599]| 23.760 ms 20.449 ms 20.238 ms

11 193.105.125.31 [AS50599] | 19.107 ms 36.964 ms 36.755 ms
root@LINUX: ~# |

wo~NOnhkwNgE
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RIPE oraz przydatne narzedzia

https://apps.db.ripe.net/search /query.html
RIPE Database Query

91.236.52.0

# Show full object details ?

Do not retrieve related objects ?

You can search up to 5 terms at once in the search box above, separating them with a semicolon.
Types Hierarchy Flags Inverse lookup
Search resource objects in all available databases 2

® Search RIPE Database only

TEST Da

RIPE Database Terms and Conditions
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connection reset by beer...
Pytania?
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