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ABSTARCT

For designig the radar integrated data network, we construct the network structure with a
spatial hierarchy decomposition scheme. The RIDN can be decomposed into sevaral subent classes,
those of which are composed of the several group classes of radar sites. In a group class, the com-
munication nodes of a radar site are modeled by the software modules formulated with the statisti-
cal attributes of discrete events. And we get the analysis over the network through the seperately
constructed infra group level models which were coded with the C language.

From the result of the simulation, we could find the fact that the data integrating system’s
perfomance approaches to the theoretically calculated value after being stable. And also we could
get the packet processing status of a communication module’s inner processor which is difficult to
observe through the mathmatical calculation in the subnet model of the integrated data network.
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Fig. 5-4. Data terminal block diagram of a radar site
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C=BW xlog2({14+SNR)
C : information capacity
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bus _rx data rate YEQ ¥¥¥¥¥¥
bus —tx
ip sevice rate 1000 pkts /s
ITX, rtX data rate 19200 bps

bandwidth 80 KHz

frequency 240 MHz
rtx power 100 W
antenna pattern 1stropic

& 5-5. #loft} group el gateway 7|3 W) g
Fig. 5-5. Gateway block diagram of a radar group

BW : band width

SNR : signal to noise ratio
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Tb : propagation time per bit
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Fig. 5-6. fiber netted terminal blockdiagram
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Fig. 5-7. gateway block diagram in fiber netted group
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Fig. 5-8. state diagram of ip node
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Fig. 5-9. state diagram of arp node
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Fig. 5-10. state diagram of tcp node
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Fig. 5-11. state diagram of app! node

L} radar subnet

18 5- radar9 subnet AAE Jehd network
grapholtl, subnet2 478¢] subnet 84:%<) radar
groupS. 2 A ol% subnet 7rel B 7%
2agn ZARAY aglu 94 A LR 74
5o} ek,

1) subnet ¢} network garph

" Radio Link Bus Link

8] 5-12. subnet class T+ %
Fig. 5- 12. subnet class structure

2) LANO# €l LAN7 7}#]9] IP destination ad
dress¢} LAN EA4 2 o} & F 9} nul

LANO |Fl|F2 |F3|F4|F5|F6 F7 LANz | F1 | F2
dest.net 31 0| 47 0 2 1 0 dest.net or 2
dest.nede 1 7 1 7 1 1 4 dest.nede 6| 2
dest.num 0 0 01 O0f O] 0y 0 dest.num 1 1
dest.num 1 2 41 5 7 ' dest.num 1 2
int—ar.tim {0.1]01/01;01(01]0.1]0.1 int—ar.tim | 0.1 0.1
paragrph il() 10} 10 10 10}‘ 10] 10 ”paragrph 10] 10

LAN2 | El|E2 LAN3 | El|E2 LANd |El|E2
dest.net 0 1“ dest.net 0l 4 dest.net 0l 3
dest.nede 51 2 " “cAiré»st. nede 1 2 I Est. nede 3 2
dest.num 2 dest.num 31 3 dest, numwﬂw m;iw A4
dest.num | 1 2 dest.num 1 2 Eést.num 1 2
int—ar.tim | 0.1 0.1 int—artim | 0.1]0.1 int _ar.tim [ 0.1 | 0.1
paragrph 10, 10 paragrph 101 10 paragrph 10 10~

317

www.dbpia.co.kr



BEEEPRAR T '92-3 Vol.17 No.3

lanl.a2.ip(0) .mean _pksize accwmilated samples
1 150
0.9 125 N
0.8 100 I ‘
e 7 [l
0.7 [ 1
7 50
°.6 25 [ 4
0.5 0 A~
2 3 10 0. 0.6 0.7 0.8 0.9
rime (sec) lanl.e2.ip(0) . .mean_pksize
118} 5-13. lan 3 group ip7l 2] #7lzaviel sl 2By
Fig. 5-13. 1an3 group ip's mean packet size & histogram
lanl.a2.ip(0] .pksize accumulated samples
3 350
i
2.5 i 300 l\
2 250 I
200 i
1.5 150 il
1 100 ’ l
0.5 S0 I
0 ! 0 1 VAN
T r = 2 To ~ 0.3 1 1.5 2 5
time (sec) lnpl.oz.iptol.pksizo
7121 5-14. lan 3 group ip 713 2) 7l 17| oF B K 1]
Fig. 5-14. lan3 group ip’s mean packet size & histogram
lan).e2.ip{0) .mean_delay (x0.001) accuaulated samples
1.25 700
| 600 ]
t . 500 L1
9.75 400 Pt
0.5 300
0.25 200
100
0 -~
9 1 2 4 E 10 °
1 T8 1o
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712! 5-15. lan 3 group ip 7|

Vo

Q

lanl.e2.ip(0] .mean_delay (x0.0001)

o i F xAA e} B R |

Fig. 5- 15. lan3 group ip’'s mean delay & histogram

I 5-1. subnet Al &#olAd 5%

Table. 5- 1. subnet simulation specification

LAN6 | E1 | E2 LAN7 | Bl | E2
%ciiiest.net ‘‘‘‘‘ 7 7 dest.net ’ 6 6
Lf(;ést.nede i 1 2 dest.nede N 2
" de%tnum [ 6 6 7 dest.num i 7
%&ast.num l 1 2 ] dest,nun% 2
nt_artim | 00|01 || int—artim |01 0.1
[paragroh | 10| 10| | paragiph 0] 10

318

VI AlEajjo|M % &

RIDN 2| group 7% i} subnet 29| dlo]ebE <
o] ¢} 7} %] network W42 AlZ ] 28 3 & 71 E
o] glojrhE e Rl A& v A A AP E
& 7bal g4 g Ao golct, meks 2 s
Qe BAAnY R st A5z dep
Bbi Ao ofeizha A EA S bt el &
A wokeh o]k ¥ wjur MIT o sholl 4 W

www.dbpia.co.kr




i % /Bistatic #lolch 9 Puxal gl AA @@ Ay

& of MIL19- T Ak7F B 3% <0 OPNET 23L& %3}
of BhE S UE S,

1. subnet bus link
ipe] M Holetz 7 o o)uf bus link2
AHH group A& 2 LAN34 LAN4+= B3 2
olar, 1% LAN3Sl ¥4 dAule= vh&at ok,

HEs-2 Agdeld 7l vy
Table 5-2. simulated packet model

Field Name Type : Size(bits)
 preamble | information | 64
| dst_addr | integer | 48

séfﬁgﬁﬁmﬁééhgmwﬁwuw~w

tpe | imeger | 16
Cdata | packet . 160 |
fes | integer | 32

Field Name Type : Size(bits)

preamble information kM
Tdst_addr | integer | 48
[ {Cj‘;q(i ‘ integer f;s

type integer ‘ 16
data | packet | 160
des integer | 32

2. subnet radio link

LANI1¥ LAN2:= 54 Baldza gy sy o
A o] At abgres okt ki dlolel W
4 A= 1y 516, 173 ok

2 5-3 5 Aiq 6_»&1_((0] ,«}.OE
Table 5—3. radio link specification

RX CHANNEL L TX CHANNEL

data rate 22 Kbps ( data rate 22 Kbps
bandwidth | 110 KHz : bandwidth ' 110 KHz
carrier freq.] 330 MHx § carrier freq.; 330 MHz
noise figure | 1.0dB | power 110w

modulation | bpsk modulation = bpsk

AF Aol el maye vheale] oskel 4
A Rk,

L=10log(R /4nd)*
L :loss

A : wave length
d : distance

% modulation rate D+~

D=R /1=R /log:L

R : data rate

1 : number of bits per signal element

L : number of differential signal element

lan2.g.rrx0[0) .busy
1
0.75
0.5
0.25
0 2 50 75 100 125 150 175
time (sex)

8 5-16. lan2 4= 15241 7) 9} busy el
Fig. 5- 16. lan2 radio rcv's busy state

lan2.g.rrx0(0}.utilizatton

1
0.9
0.8
0.7
0.6
o.s |
0.4 ‘
0.3
0.2 [N
0.1 {_ N\~
Py F—
2580 75 T06 135 130 175

time (sec)

3 5-17. lan2 Y- 4171 2] utilization
Fig. 5-16. lan2 radio rcv's busy utilization
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1/ bit /sec

service capacity : C bit /sec

mean service rate : xC

mean delay : W=1/(xC-1)

32 5-18. Al =gl e] sl e i

Fig. 5- 18. queue model of the packet processing

obefe] -r¢l 5-19°1E] 5223= mean packet ser-

vice rate '] 300, 3000, 8192, 10"} a% service ca-
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12l 5-20. mean delay

pksz=3Kbps, srvc rt=300Kbps
Fig. 5-20. mean delay

pksz=3Kbps, srvc rt =300Kbps

o
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P DUUEN R

mean delay(pkszeed.svrtalasd)
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Z18! 5-21. mean delay

pksz=10Kbit, srvc rt=300K bps
Fig. 5-21. mean delay

pksz=10Kbps, srve rt =300K bps

mean delayipkszs8192.svrt=4e6) (x0.001}

o L ; :
TR [P0 S M T3

tima (sec) (x1000)

712} 5-19. mean delay

pksz=300bit, srvc rt=300Kbps
Fig. 5- 19. mean delay

pksz=300bit, srvc rt=300Kbps
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12| 5-22. mean delay

pksz=8192, srvc rt=4Mbps
Fig. 5-22. mean delay

pksz==8192, srvc rt=4Mbps
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718! 5-23. mean packet flow
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Fig. 5-23. mean packet flow
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2! 5-25. packet hit size

pksz="10Kbit, srvc rt==300Kbps
Fig. 5-25. packet bit size

pksz=10Kbps, srvc rt=300K bps
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Fig. 5-24. packet interarrival time
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Fig. 5-26. packet size

pksz=10Kbit, srvc rt=300Kbps
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