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Design and Verification of Real-Time Simulation System for
Protocol Design and Performance Evaluation of
Large-Scale Satellite Network

CAO Qixuan, SHI Yan, ZHOU Lianwei, DING Xinwang
School of Telecommunication Engineering, Xidian University, Xi’an 710071, China

Abstract: Aiming at the problems above, a real-time network simulation test system named SiTANET was studied and developed.
Firstly, SiTANET used container technique to solved the problem of large-scale network node deployment with limited resources
on the basis of ensuring nodes’ independence, thus improved the resource utilization of the simulation system. Secondly, the
packet transmission between nodes based on data units and the mechanism for requesting/retrieving system-level data units
were innovatively proposed to provided a strong foundation for real-time network simulation. And thirdly, through the standard
high-level protocol interface, internal packet format and reconfigurable mechanism of packet processing, SIT4ANET reduced the
complexity of conversion between the simulation implementation of the protocol and the target platform. Finally, by set up the
same satellite network environment on SiT4ANET and OPNET platforms, set up multiple groups of simulation scenarios, compared
and analyzed the results, it showed that this method could met the performance requirements of large-scale satellite network.
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[root@workerl command1008wxyl# ps -ef | grep
2]

[root@workerl command1008wxy]# top|grep Cpu

%Cpu(s): 0.4 us, 0.7 sy, 0.0 ni, 98.9 id,

[root@workerl command1008wxy]# free -m
total used free

Mem : 257433 38494 201754

Swap: 2] 0 0]

./snpsia | grep -V

grep | grep

0.0 wa, 0.0 hi, 0.0 si, 0.0 st

available
217631

buff/cache
17185

shared
443
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[root@workerl
2500
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% {5y~ 3.2

command1008wxy l# ps -ef | grep

command1008wxy 1# top|grep Cpu
us, 2.9 sy, 0.0 ni, 93.9 id,

[root@workerl

command1008wxy ]# free -m

total used free
Mem : 257433 176944 62149
Swap : °] %] 0
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| Simulation Completed - Collating Results.
| Events : Total (122,318,383); Average Speed (1,100,737 events/sec.)
I e : Elapsed (1 min. 51 sec.); Simulated (1 min. 40 sec.)

1 Log: 1 entry
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mse_tdu_fwdproc, 1677: & packet with du[288] goes to a real node[188]!
mse_tdu_fwdproc, 1726: send msg = hello
mse_tdu_fwdproc, 1727: FEEM  send_num
tdu_unithd, 1493: mse tdu unithd go here? potu-=cmls=0
u-=cmlse

mse
mse,

_unithd, 1493: mse_tdu_unithd go here? patu-
mse_tdu_fwdproc, 1677: a packet with du[201] goes to a real node|188]!
mse_tdu_fwdproc, 1726: send msg = hello
mso_tdu_fwdproc, 1727: Fi%EM  send_num = 18
mse_tdu_unithd, 1493: mse_tdu unithd go herel potu->cmls=0
mse_tdu wnithd, 1493: mse tdu unlthd go here? potu-=cmls=6
mse_tdu_fwdproc, 1677: a packet with du[202] goes to a real node[168]!
mse_tdu_fwdproc, 1726: send msg = hella
mse_tdu_fwdproc, 1727: Hi#2H  send num = 11
mse_tdu_unithd, 1493: mse_tdu_unithd go here? potu-scmls=8
u 1

mse_tdu_unithd, 1493: mse_ ithd go here? potu->cmls=B

mse_tdu fwdproc, 1677: a p L with du[203] goes Lo a real node|168]!
mse_tdu fwdproc, 1726: send msg = hello
mse_tdu_fwdproc, 1727: HiE%W  send num = 12

mse_tdu_unithd, 1483: mse_tdu_unithd go here? potu-=cmls=g
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protocol type

i

num - 10

head :hl_‘u_‘zouozuuozusczb59d4fsae0806010100412041000100040001000000011200000000
msg = hello

protocol type

b

num - 11

head :hl%zouozuuozusczb59:14\‘8&e0806010100412041000100040001000000011zuoouuoou
msg = hello

protocol type

i

num - 12

head =h1%)%ooozooozoﬁczb59d4fsaE0806010100412041000100040001000000011zoooooooo
msg = hello

protocol type

i

num - 13

head =h1%)_‘ZDDDZDDDZDE(Zh§9d4f83E08OE010100412041000100040001000000011ZDOODDODD
msg = hello

protocol type
P

ﬂ:gd::li 020002000206¢2h 59d4T88e0806010100412041000100040001000000011200000000
msg = hello
(b) Rzl hellotIfTEN

hello
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