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Abstract; Based on the idea of virtual topology algorithm, a network state based dynamic routing protocol
for low earth orbit (LEO) satellites that combines static routing, and dynamic routing is proposed. It
firstly divides snapshot based on predictable satellite periodic motion into pre-calculate optimal routing,
then dynamically adjusts network topology to recalculate routing according to real-time status of satellite
nodes, so that it improves satellite network emergency capability and survivability. In addition to verifying
correctness of the protocol on NS3 platform, the routing protocol is implemented on Linux operating sys-
tem (OS). The solution is useful for solving difficulties of the modules in implementing the function, and
the functional test and performance test are carried out on the Linux OS to verify the performance of rou-
ting modules. The proposed routing protocol improves the performance of the delay, packet loss rate, and
throughput compared to the traditional virtual topology routing algorithm.
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(3)10.108.76.254

huiwen@huiwen—virtual-machine:~$ ip route list table 1
(4)10.108.76.168 10.108.76.168 via 10.108.76.168 dev ens33
. 10.108.76.254 via 10.108.76.168 dev ens33
10.108.77.194 via 10.108.77.194 dev ens33
(0)10.108.79.214 (2)10.108.79.89 10.108.79.89 via 10.108.79.89 dev ens33
10.108.79.214 via 10.108.79.214 dev ens33

(1)10.108.77.194
(a) EEIEF I 175 LB ik

(3)10.108.76.254

huiwen@huiwen—virtual-machine:~$ ip route list table 1
10.108.76.168 via 10.108.79.214 dev ens33
10.108.76.254 via 10.108.79.214 dev ens33
10.108.77.194 via 10.108.77.194 dev ens33
(4)10.108.76.168 10.108.79.89 via 10.108.79.214 dev ens33

. 10.108.79.214 via 10.108.79.214 dev ens33

huiwen@huiwen—virtual-machine:~$ ip route list table 1

(0)10.108.79.214 (2)10.108.79.89 10.108.76.168 via 10.108.76.168 dev ens33
10.108.76.254 via 10.108.76.168 dev ens33
10.108.77.194 via 10.108.77.194 dev ens33
10.108.79.89 via 10.108.79.89 dev ens33
10.108.79.214 via 10.108.79.214 dev ens33

(1)10.108.77.194
(b) 17 S LB AR E 2448 T B 1 i e

(3)10.108.76.254

huiwen@huiwen—virtual-machine:~$ ip route list table 1
10.108.77.194 via 10.108.77.194 dev ens33
(4)10.108.76.168 huiwen@huiwen—virtual-machine:~$ ip route list table 1
. 10.108.76.168 via 10.108.76.168 dev ens33
10.108.76.254 via 10.108.76.168 dev ens33
(0)10.108.79.214 (2)10.108.79.89 10.108.77.194 via 10.108.77.194 dev ens33
10.108.79.89 via 10.108.79.89 dev ens33
10.108.79.214 via 10.108.79.214 dev ens33

(1)10.108.77.194
() T S VTR 52 344 B 14 5 1

&M R4S 5 R AR gE huiwen@huiwen—virtual-machine:~$ ip route list table 1
TN B4 5kt P
PHZET S ipHihl #10.108.76.168 10.108.76.168 via 10.108.79.89 dev ens33
I ZE 5 2 BT 5 28582893 byte 10.108.76.254 via 10.108.79.214 dev ens33
e 2 Lo 10.108.77.194 via 10.108.77.194 dev ens33
B B 4 HR80.95%
- 10.108.79.89 via 10.108.79.89 dev ens33

10.108.79.214 via 10.108.79.214 dev ens33
huiwen@huiwen—virtual-machine:~$ ip route list table 1
10.108.76.168 via 10.108.76.168 dev ens33
10.108.76.254 via 10.108.76.168 dev ens33
10.108.77.194 via 10.108.77.194 dev ens33

e B45 1 SR E TEE
IR 2EY SipHihl 47 10.108.76.168

PN 5 i 5128 )y 78848byte 10.108.79.89 via 10.108.79.89 dev ens33
KT E e TT% 10.108.79.214 via 10.108.79.214 dev ens33
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