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Abstract

Aiming at the large scale of OPNET network simulation, the system resource consumption in-
creases and the simulation efficiency decreases. Seriously, the simulation cannot be carried out or
even automatically quit. This paper took voice network as an example to illustrate the possible
problems and solutions of OPNET in simulating large-scale network performance from two as-
pects: building network topology and improving simulation efficiency. The results showed that
when the network scale was large and the distribution was irregular, EMA technology could be
used to generate network nodes, hybrid simulation, aggregation of network traffic and simplifica-
tion of network model, combination of OPNET and other programming software; distributed si-
mulation could be selected according to actual needs to improve simulation efficiency. The con-
clusion can be used for reference in simulating large-scale network performance with OPNET.
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H AT OPNET &ttt 5¢ i e I 2540 LT R RIS FHF- & - OPNET KA B L AF Ik sh Lz, J@ it
B« Fk” AR AR AR AR A AL, SR IR ZNAH LG, BRIk s T H SR AR BE [ 1] [2] [3]
[4]o {2 2 M2 B RUBORIIR B 1R KHT, OPNET ffj B8, i 2 5 8007 ook gk, 1 R KIT
i,

KT AT 3 5 RS 25 2 R 1) OPNET 1 FLAZE ],  SCHR(S] [6] 5l B 4+FF &4 e OPNET Ufig
2 AEZ QU ENL EIATIBAT, W— DK 2 0 BRI & 8 W & DL LR R BisAT, & ail
HENHAT RS U7 3, 181 2 SR — S THEHU G T3 = 07 BLACE . RO TAEEEK,
HAEWFE S, A BARENE; STR[7]LL ATM 1 FDDI 4,35 #: /0 2% T ) OPNET 15 B A, MAT EZHk
B TRDT T 32 m KB 2807 FBCER PR 7% STHR[S] LA KIS E L Mesh W48 TS 5, Wil HFsEil T
WL 2 T T &, XKL 251~ OPNET 417 B AR F SOaE A i 1) 35 3R

ZELFRTIR, A R0 R KA I 25 26 F R OPNET i ERCRIAT 244K, R IR 7% pcid i 1
B AR M AR U 77 SR (LA 2 I 2 A 1) o

2. MgFhE

B HNS A LR 4SO, F LMl iR uEATTE . OPNET HH 4 FM s i &
(Rapid Topology Configuration)Zh g R & H T ARSI #hasty, HAEMMBEMA S REES. (51X
&L, OPNET #2474 F AThaE. EE A =F[9] [10][11]:

2.1. Import Topology from Circuit Switch Text Files

ZIIRE R T promina R, HFEXS I AL BER S S, BRI,
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2.2. Import Topology from XML Files

1 2
Figure 1. A topological structure

1. At

i XML i f(E ZAAUE) SCEL R 1 AR et in T
<?xml version="1.0"7>
<IDOCTYPE network SYSTEM "network.dtd">
<node name="1" model="CktSw_SSP" ignore_ questions="true"
min_match_score="strict matching">
<attr name="x position" value="44.3"/>

—1

<attr name="y position" value="27"/>
<attr name="threshold" value="0.0"/>
<attr name="icon name" value="SSP"/>
<attr name="tooltip" value="my_SSP"/>
<attr name="creation source" value="Object copy"/>
<attr name="SSP Parameters" value="Default" symbolic="true"/>
</node>
AL L, R I BUR 2 H A R 2k, KA XML Zife 3 AR 341 TAERRE B [
i XML REARCiR 5, ABEIE IR 5 Sl 25 AR ) 3 B M .

2.3. Import Topology from EMA Files

EMA (JMBIHL; 7)) 52 AR IE 2K C and CH+15 5 i OPNET 1L AT I S 45 (1175 50 S0 10X 2% A5 7
RIPRCE TR

PR SR — AN B 100 A8 /B RIZ6 S0 4B 1887 EMA A

FAAER xy A A8 MATLAB %t Bl Sed: il — RN, AR5 R R K $9ME J7 1238 003 A1 2 50
RABER, 5 B 18] B A ) s/

double x[]={23.7,10.15,6.7,.......... IR
double y[|={7.46,17.41,20.65,......... };
char *name[]={“1","2",........., 71007} ;

for (i=0;i<100;i++)
/* assign attrs for object 'obj [i]' */
Ema Object Attr Set (model id, obj [i],

"name", COMP_CONTENTS, nameli],

"name", COMP _USER INTENDED, EMAC ENABLED,
"model", COMP_CONTENTS, "CktSw_SSP",

"model", COMP_USER _INTENDED, EMAC ENABLED,
"X position", COMP_CONTENTS, (double) x[i],
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"X position", COMP_USER INTENDED, EMAC ENABLED,
"y position", COMP CONTENTS, (double) y[i],
"y position", COMP_USER INTENDED, EMAC ENABLED,

M B AR G

1) FTFF OPNET #%#i & & 11, #E N\ _Fik EMA S SCAF(JE 4844 *.em.c) I fE H 5%, il A fi7 2 op_mkema
-m AL (RBIA tele circuit-EMA, ANINJGE4%):

2) PATNIBIE I AT AT A< 44 .10, emax>. HARGNE 2 FrR:

B OPKET Console

sxDocuments and Settings \qETi>cd op_models

s“\Documents and Settings™ “~op_mode 1z >op_mkema —m tele_circuit—EMA
[Ema executable program (tele_c

:~\Documents and Settings™ ~op_models>tele_circuit-EMA.iB.emn.x

s“\Documents and Settings™ ".-_-:t_:\up_models)

Figure 2. OPNET background running
& 2. OPNET 5 &IE1T

3) A H File->Model Files->Refresh Model Directories Mll#T# % H 3%, %X /55 Scenarios—
Scenario Components—import... B 7 o A= i IZE 5 sS04 3 Fiow
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Figure 3. Network topology established by EMA technology
& 3. FIA EMA SARZEIZ WA
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HI A E =R M AT DU, M st R AL T, FMH EMA BOR A
90 22 745 s B 22 TR, Db 1 005 R ST AR

3. iR RNRES

T OPNET KH BB 05 AN, SeOlR DA — AN e R A ia 1T, BAMTERE R
FHEFMNRAERNZINAER. FMER, OB 5 RKERPLEE N EMAAFER ), o KM%, HE
IBATH RS, KRB S2mESR12] [13] [14]. BA RN E AR T

3.1. JRAR{HEHybrid Simulation)

OPNET i fit 7 P &Y 15]:

1) B 5t s Ak 7 ——application traffic

FEWEE IP E UL L TERESE,  RBAE TEGH 218 5 N0 1 ROk 5 B o 7 DL AN R s R 2, {HFE
IR H S HRRRFEZ .

2) HHiit EAR A ——background traffic

KRBT, EEWE P Z RS ENMERSE, #r/h B S H RS TR, EREA
e BT OPNET10.5A HANSCHFAEAL 4t FRLER S e 3R 5E T 1Y background traffic flow import ZJgg, BIAEE
F flow analysis FH 7B BN W0 25 (1 B RS A G Ol o 2 B8 PRI W ¥

OfFH OPNET H[#) promina 7 s [16], AAEHIER) SSP 45 /(14 4 Fi7R). BIFE promina 5 £
Z RN e, SREFA flow analysis DI RE /1T AN W 2% (RIS AT 500, IXFE AT 1543847 1N [A)

prominad

prominal

Figure 4. Using promina nodes as circuit switches

4. FF promina 3 £ 7t 2 B8 B AT HRH,

@il gmAE, FIEHTH SSP AT A, HARXS T IRA R SSP W A T Ul YiRE:
XEESAENRE, WU EAEKSSH, 1 H B background utilization Jit &, [F]I 0 Z0i#4) it
SRR AR, (B A AT PASEE background loads FIZhRE. 23wl 5. 181 6 Fias:
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Figure 5. Configuration of background traffic of switch nodes
4 Ede BN e
E 5 i haERRENRE
& Traffic Intensity {A -> B) Attribute Profile 5'
Profile name: |1
I~ Uniform X intervals seconds step |
seconds|bits/second =] bitsdseoond
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Figure 6. Configuration of link background traffic
6. HEERRENEE

SBref, R OPNET HF VR A1 B (Hybrid Simulation)MLH], FIHEHEE KA E explicit traffic 5
background traffic fTECHY, 7E ORI F0RE FE I IR f HH BE 4 s 07 L IR K3
32. LRMERE, ELMEER

F /7 W11 s (subnet) R B3 SSP 15 i, A 7 AL R B 148, a1 MR k. i
K7 BT

EAZTTEAREAS A BB SSP 5 5, A B2 [ M1
3.3. OPNET 5 RfttmEER RS &

el B AR (U MATLAB), 4 f 43 1) & J5 [R]85 26 1R F 28, BRI H OPNET H1(#) color by link loads
ThReCn 8 Ry, HRHEE B 1R 26 KN AN 8] I B Ebm s (1 75% A EARTERZLE, 50%~T5%briE A
B, 50%LLFRRENSRE), WIE 9 .
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7. AFMEMT RAE IS SSP Tim
#]Link Load Visualization Settings
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Figure 8. Color settings for link utilization

8. BERAMEXNNHNHRRE

Figure 9. Color labeling of link utilization

B 9. BHEEF RN BIRR
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34. FHAMGE

BEA S22 K 2R G005 SR A AN W™ i LA B 415 S0 B B 23 Ar v 1 R 20 A S OB BB T 2 [17]
[18] [19]. gk R ZEF)(HLA, High-Level Architecture) A 3 K fOHE AR 34 5l 1% 40k i 5 B v 7 %
VE BT — AR A 2N EobR vl b e B4 e AN R 077 IR B EL R R A s 2 ] S A
AR ARG A ELARAE, HLA KR QAR R S SR AN R A, I BR Gt
RS OMT 25 Y HRFRAE AT I A v 75 A2 e OBt O R VEAL R TE . HLA X SR 73 A g 2K«
1) BRHS X GAR R (Federation Object Model, FOM): IR & SCIBHS B 3 18] 24 FH OB A2 4t IR A A
5 L A R T PR (52407 a8 1 2 B Sy s Z R e 7E FOM i, 5 TGV e
2) 1j B X A5 R (Simulation Object Model, SOM):  F KAl B A5 ELSE FH AT RE SR (L 48 BR PR I Th g
s _E 3R Y AR 2R ) = S AR R 7 RS B AN R VT T 5 R AT B R AIAE H 2K . HLA BT E
JIT AT X RS N 12 A0 ARG B R
RTI (Run Time Interface)/& HLA 1A REMIMIZIT ¥ RS0, & HLA %0 . 7E HLA HEZEH, BXHS
Bt Z I ANE RGBS, Wl RTI A% 645 B LA P& Z [A]RIEAE , BIBCHS i SR 20 A) RTT A i 7
H O A s, Waadin RTI “2l” 3 O ER8dE. K5 RTLRE “Af - W7 K&K, X
B R IR TT RO #EAT VLS, i DR AL 3 45 W7 ST IS 0
PGB REF, RTIARYE FOM A SOM [)5€ AL fn it . L ARIE T MAP SCHEBUR K OPNET H i1
B Y RTI 2 4 REAS R (18 . OPNET A B fft 175 HLA [ 1 45 5, {45 OPNET fjj 5 A LAAT HLA
kA SEILIEA -
XFFAG], map ST ARSI -
(interactions
(class Order cktsw_packet to HLA
(parameter packet format  packet format long)
(parameter call 1d  call id long)
(parameter sre_id  sre_id long)
(parameter dest_1d  dest_id long)
(parameter subnet dest id subnet _dest 1d long)
(parameter subnode dest id  subnode dest id long)
(parameter call bandwidth  call_bandwidth double)
(parameter call duration  call duration double)
(parameter call type  call type long)

(parameter prev_hop  prev_hop long)

(parameter hop _count hop count double))))

[ FEAE fed XM UL EHIE, XTAE, AP EZ Order A1 Order Reply, Hi:

user interaction classes here
(class Order reliable timestamp

(parameter packet format)
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(parameter call_id)
(parameter src_id)
(parameter dest_id)
(parameter subnet dest id)
(parameter subnode dest id))
(class Order Reply reliable timestamp
(parameter packet format reply)

(parameter call_id reply))

ESRHET HLA A 47 HARAF AN L

1) HLA S8 EARAEVF 2 T TG 1A B MR SR 4G H (i DIS $hill,  ALSP 35), {H 70 A s {7 Fobw it
THSZ G ARG R E R B R B i ok TR Z BBk tEindk T HLA {52
HARHWNCE S 0. S B, SHEIR, FREEL AR NTETRR, [R5 S R O R
X IR 2 A REME , SR o BT IR, PR E I R AR, IR AU AT T A A

2) T HLA {70 Ai 7 5O o 2 KR 8O 5 208 RTI BT (4. JE % CHREf7 S8l
t, H T RTI IR € SO R S f 18 5 rh A B AR OB 2, B AB B A RT3 i
FHPN RKJEMEERIE L HZHS, BT RASR - IEE, £ SN A 531G R AL AR f AR
HE, FEARRE T AN FE AR 01 SEOUR B 25 2 X RE R o an BRAR G 1) & 1R B8 BB U k%
PR HIL R R MR P sh g i, URAE A CHobr e RS0 T T AR HE R &5 3035 A7 iC HL
BB S LA 1T T P BOCVE B ol RTI AR, XS RE P D38 38 B I 20 28 1o 52 % P Kb PR 576 B A A7
Rl

3) AT EAGIEAT P IR R E LS SR Alicsk . ANREIEE OPNET &4 g it- sk
W5i%. TSSO, TSR TR L SR SO R ] B A ST PR A A A AE A TR
FAR PR MECLSCRF A AR Y L 5 A A A R A

4) PFRMIBITHET TRME, HREDL

OERE 7 LN E) ¢+ ], i JAER 5, MIFE HLA 2 e dhfaA «5 BiW], B

D7 FIS TR RE VAT ANRE )i, 5 DU A

@ IEHARE: £+ B, Wf349270208, FoRPET TR 3 HH 9 IR 4.7 s W 4
B2 KT AR, S AT BT AR R 7 2% R E . [AF OPNET TAEAZIM OPNET
BRI G Rs, ARERN R PIET.

5) A OPNET #Af 05 5, = s 18] (0 Bt AL IA A AE R SEAT Z40, T HLA {5, HdE e
TREAMLIARS, AFAERSSEM EAL, PR e Wico i 45 SR R HEf -

4. G5RIE

LR N LS B AR T, R OPNET {7 M 45 PERE S I N R G R IRIHFE . BEART
M, TPENSSBRIEEETRE AR . AT METERET OV R, T 7O 2
SAFTNA OPNET A5 SURT RE LA I, JF MG fe g 222 00 226 1 M T 000 246 475 S 83 55 P A 7 T ¢ T
REFIMR DR TT SR BEAT T IRAIE WM, 2 VA AR RE, e AR EMA BOR A IR 2% 55 1 8 75 124
MR BT s A AU I 2 #0 4, mT DR SEbr R PLR BUR G U0 B IE R i
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