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The Implementation of Real Time Communication Simulation using TMO in Distributed
Network systems
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ABSTRACT

In this paper, we present a new framework and synchronization mechanism to effectively support developing real-time communication
service by using a real-time object model named TMO (Time-Triggered Message-Triggered Object). Also, we describes the application
environment as the DHS(distributed high-precision simulation) to guarantee real-time service message with TMO structure in distributed
network systems. The TMO scheme is aimed for enabling a great reduction of the designer’s effort in guaranteeing timely real-time
communication service capabilities of among distributed multi-nodes systems. Our real-time framework provide the consistent construction
and configuration of time-triggered processing components across heterogeneous distributed object environment more easily. It has been
formulated from the beginning with the objective of enabling design-time guaranteeing of timely action. In the real time simulation techniques
based on TMO object modeling, we have observed several advantages to the TMO structuring scheme. TMO object modeling has a strong
traceability between requirement specification and design.
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Fig. 2-1. Basic Structure of TMO
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ClientTransferCali(SvM-name, parameters)
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ClientTransferCall(Obj-name.SvM-name, parameters)
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» Flying Airplane Group Container Information (Environment)
» Flying Object Tracking Information (Reporter)
» DHS Space(Sky and Land)

DHSE T43t2 Sl A vloj8 W= SpM e ©]
43t F715 o2 HJRE 743 DHS TMOY 9]
SpM2 A&l A Fast e 247 159 A8E &1
oz ggdt) 222 Z SpM 9L A A W o g
HalE A&Ho ‘«}EM 3,0|=DHS 874 74 a4
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DHS (Distribnted High-Precision Siraulation)

Arcess Capability {to sther TMOs) None

Ghject Data Store

/ DHS Space(=Sky+Land space)

Flying Airplane Greup Container Information{Environment)
Flying Object Tracking lmpormation{Reportr)
[Radar on Land|
{Land_Launcher on Land]

SpM“Update the state descriptors in ODS”

Update the state of Target in Land

[Update the state Flying Airplane Group Container]
[Update the state of Reporter on Land]

[Update the state of Radar on Land]

{Update the state of Land_Launcher on Land}

WM

Receive Flying Airplane Information From FAGC
Receive Request From Radars

Receive Land_Lammcherinformation

Reteive Flying Airplane Information From ASPACE
Rereive Report From Radars

Recetve LandLamcher From Reporter

& 4-1. DHSoll tist TMO HAIM
Fig. 4-1. High-Level Specification of the DHS TMO
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Radar Reporter Land_Launcher
o I Do Lo WO D
Object Data Sare : Object Dara Stare : Ohject Dat Stare :

- Radu_Pepods Recerved - LandLsuncher
M s M
Getdl] [?prfm SeMi] L
1 Update Radyy 1 | Updae eporter ! Updete Lend Launcher
SeMl: ‘l_’ SeM
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Fig. 4-2. Processing procedure of SpM and SvM
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. Radar Data Queue(RDQ):
gt Qe A

. Flying Airplane Group Container Tracking (FAGCT)
Inforamtion: 'Zo}th = v] A M| Q) 9% =4
AL HARE XY

4=21% Radar Hjo|E] &

% 4-32 Radar vl o] €] 7 TMO9) )3t & A A 4
A E UER L 9l 0.1, 0] &= Reportero] A LR w9}
2 T LY E o] &AL RDQTMOU o2 =
to] B = FAGCT TMO®|| 4| A}-4-¥ Spot_Check 2118
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Radar Data Quene

Actess Capability {to other TMOs) :

-Environment ReceiveRequestFromRadar -Reporter Receive_Detection_Report_Frum_Radar

Object Data Store
“Radar_Curreat_Beam| Rad ) Lingle, Vartioo Btk . Ronge]

{{nitiattzation]

-Radar_Current_Beam [ 1 fange]

={RADAR_POSITION, STARTING ' VE\TICA.L . ANGLE, STARTING HORISONTAL_ANGLE,
RADAR VERTICAL_WIDTH, RADAR HORISONTAL_WIDTH, RADAR_RANGE]

M
[SpM]
1 Update Radar_Current_Beam
-Calculate the Radar Beam
“Move the beam verically by 20 degree
“When one vertical section was done, move the beam horisontally by 80 degree and do the vertical search
‘Celculate the ending point of the beam
2 Requesta detection result of the Radar_Current_Beam to Environment
1 Recewe the detection resukk of Radar from Envnonment and send a report to Reporter
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Fig. 4-3. Simple Specification of Radar Control System
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Radar Data Quone

Acces Capakility (1o other TMOS) :
Fipng Anplane Tracking inforraanso{Recetve rew lnfe from Rader Data Queue)

Objoct D Stare
/s N
J Sean_Searh_Resut MYD 3 msec . i of fcurrent_postion, current, ) \
£ Spot_Chesk Predicted : MVD : y mssz ; st of {objeet 10, prediciad position, peeditied_tme S
i Spot_Check_Resub: MVD 2 s -t of {curreas, pastion, curreas e, predicied_tame /s

SpM‘
SoMi Send_Rew_Data lo_Finag_Aiplane Tracking joformation
"o.' udupm chrck seat ia Data EetiSpot,_Chack_Result]. match vath predicted spot check ta Data Set
[Spor_Chevk_Preditted] by comparing ihe values of predicted_bme,
<ifthers are ones the matth
“Cetistruct 3 message canaing the object_ID from Data SetfSpot_Chiwck_Predicted; and the curvens_pesiion and
nrceat, pene form Data SetfSpot Check Resub}
~Send the message to Flyng Airplage Tracking leformation {via Svi Raquest)
~Far #ach scan search reeult in Dt SefScan Searth Result], construct « mezsaps cantatung cumment posttivn amd
currene_tan of the objects.
Send the message tu Flying_Auplime Tracking_fuformation(vis SvM Request;
£AC: for T=fera TMO_START + WARMUP_DEALY_SECSt> TMO_START + BYSTEM_LIFE HOURS
every PERICL: siate_during(T, T+ SI‘APT WINCOW} b !71 THLEADLINE
{raauSpec - Svan_Search Resull . . mths objeet dats stowe
Chygpetfipec : <deadline g msec> Send ks of {object 05 Position, time) 8 .

Sem
Sel! <Accepl-via-Service_Reguest_Chamnel_with_Delay_Bound _of ACCEFTANCE_GEADLINE
wnder MAX_REQUEST_RATE fnish_within EXCUTION TNE LiMiT>
Receres fom Radar on Laniipes bst)
Uuim ks SetfSean_Search_Result of {Spot_check Resul] acvording o the value f detection_tope
; Gther SeMI invacatinss are act in place.
_ist = array of {reem_type=acen_searchispot_check), posiber, e, pradicted_hune)
Quirn ‘&aﬂu 7oy ssec> Depost the radar data ceceived
SeM2 <Aaccept vie .. Receve_From Fiymg arplane Trackng T n&-x:m.hm {spat_luet)

1% 4-4. Radar GIO[Ef 7 TMO Al A4 HAAM
Fig. 4-4. Detailed Design Specification for Radar
Data Queue TMO
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