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Abstract: The data explosion in large-scale distributed simulations cripples the performance of simulation and
restricts the scalability and persistence. Because HLA (high level architecture) has inherent limitations to define the
level of demands for data, RTI (runtime infrastructure) cannot utilize the simulation features effectively to make
congestion control. The LOI (layer of interest) depicts the differences of demands for data in various receivers and
provides a way to make some encouraging technologies feasible, such as QoS (quality of service), congestion
control and layered DDM (data distribution management) strategy. In this paper, the LOI is combined into RTI’s
working mechanisms and a phase filtering based on the LOI is put forward to control congestions in RTI. Finally,
experimental results are presented to demonstrate the efficient control over congestions in RTI using the LOI-based
phase filtering, together with the critical data and transportation stability guarantee.
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Fig.1 Illustration of the layer of interest in one dimension
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Table 1 Hardware configuration in congestion control experiments

R 1 PIZEEHISR B ER

Role Host ID Host platform CPU (MHz) Memory (MB) OS
Receiver R1 PC Celeron 1.7G 256M Win2000 professional
Sender 1 N1 PC P3 1G 256M Win XP
Sender 2 N2 PC P4 1.7G 512M Win2000 professional
Sender 3 N3 PC P3 733 128M Win2000 professional
Sender 4 N4 PC P3 733 256M Win2000 professional
Sender 5 NS PC P3 667 256M Win XP

RIETT NI~N5 &AL T 200 4S5 R 5245, H o 100 A~ 7E LAYER_ABOUT J2,100 A7 LAYER_VISION J7; %%
AN G S TR I — 52 TR 2 10 S B OR ,  E  FN R 3% B 8 B0 1 Lh g ok 105,80 4b T LAYER CRITICAL 1f)
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1) %A AT B, A DA F A IR 55 1F LA R AR

3) RN 8 AT A 8 PEAS B B 10,60 110,55, %6 B (1) PDU K4 Bk 112,512
912 /NF5.

4)  BRIEIE R A REAE T A EAE A T AN A R il R 1 AR

5)  7,=200;7=10.
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B 22 R IA 30 000PDUSs/s LA b (1 50 37 26, 1k A F 456 1 2 B FH R B G i AR BR 1Y 4% PDU K JEE R 912 45
KN B B i 3% BT T D J2 BE % 3BT 1 K 2 LS 10 000PDUSs/s e 745 i Bt 9 8 1 28 45 1) iz 432 0 ] LAAR B b Ak
B S AN )R S B, 5 0T G 1R T 2 A0 A LR AUE, SR AE 1Y) % 0T G 28 A1 22 S A, 0 286 50 i L A P A

Bl 9 S T ZiE 2 R 0 PR R i o 5 B e, %o ST i 114) B 9 N S R EAT X L, 24 PDU K E 112 5745
(I3 R B AN B A2, 2 PDU K BE 3SR B 912 545 I8, X IR Gl 0 7™ 3, OB i 4 ik 22 JL-F-45630 T 0,48 ik
AT PR ZEFE 5 B TR A3 A BIRAE

Kl 4(a). & 5(a). & 6(a)s Bl 7(a)ffy Rk J7 ¥ 8RR TN, R IET7 AT BT ik 8 000PDUSs/s (1 i HEAT
P IE L 7E 200 A5 2R 3 0O 5520 0E 5B B 0T, & A S50 0 F b A AR e R R e
(LAYER CRITICAL)RiIE.

BRI, S B 2 T LB AT ZE R ) 2 J5 NAL W] DUTE H AR FE 4570 1000 N4k 3% 2R 25 1 2 451
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H TR e U R S S5 R AR W 2R B 0 T HLA AR AE b 78RS 3 A 540 20 2k
Jie HA BRI S i

WHEFEANK

data traffic of sender N1(PDU: 5 attributes, 72 bytes)

updates&reflections of object in LAYER_ABOUT(PDU: 5 attributes, 72 bytes)

updates&reflections of object in LAYER_VISION(PDU: 5 attributes, 72 bytes)

—— data sent before control —— data sent before control
8000 1 % —+ data sent after control % —+ data sent after control ||
&~ ciitical data sent &~ ciitical data sent
e e e e et e e e s e s eesseetessset] 80 —— data received 80 —— data received H
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data traffic of sender N2(PDU: 110 attributes, 912 bytes)

updates&reflections of object in LAYER_ABOUT (PDU: 110 attributes, 912 bytes)

updates&reflections of object in LAYER_VISION (PDU: 110 attributes, 912 bytes)
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