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SIA-LVC: Scalable Interworking Architecture for Military L-V-C
Training Systems Based on Data Centric Middleware

Won-Tae Kim' - Seung-Min Park™

ABSTRACT

A Military L-V-C system consists of distributed complex systems integrating Live systems working on physical wall-clock time,
Virtual systems ruled by virtually pseudo realtime events on a computer, and Constructive systems only depending on the causal
relationship between the continuous events. Recently many needs for L-V-C training systems are increasing in order to achieve the
maximum training effects with low costs. While theoretical/logical researches or only partially interworking technologies have been
proposed, there are few perfect interworking architectures for totally interoperating L-V-C systems in world-wide. In this paper, we
design and develop a novel interworking architecture based on data centric middleware for the consistent global time with the same
states on the entire L-V-C data and events by means of integrating the heterogeneous distributed middleware standards of each
L-V-C system. In addition, simulated L-V-C systems based on real systems will be used for the efficiency and performance of the
developed interworking architecture.
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1) SIA-LVC Transport Control
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2) SIA-LVC Service Control
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Fig. 10. SIA-LVC Relay Node Diagram
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Service HLA DDS
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publishObjectClass() create_topic()
subscribeObjectClass create_datawriter()
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DM unpublishObjectClass() delete_topic()
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Manag Class() create,;oplc o)
ement) | subscribelnteraction create_datawriter
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u‘nsubscrlbe nteraction delete. datareader()
Class() .
. . delete_datawriter()
unpublishInteraction .
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write_w_timestamp()
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(Object | requestClassAttribute
Management)| ValueUpdate() write)
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write_w_timestamp()
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(Data Updates() o
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E7to] #e TCP AYRE T3] 28 dHolEol A
4L Fig. 2001 TAgth o] HAE T3 dyo] =
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[fob HF

ox 2 it |f

rir

844 10.605870000  120.254.102.67 120.254.74.67 Tce 62 m3ua >
E46 19. 607361000 129.254.192.67 129.254.74.67 TCP 318 m3ua >

X7 IT. GO I RSO0 IZ29. 25T TE. T TZ9. 757 192 5, T TTEpToOT

54 11609 >
62 reps-di

129.254.192.67 TP
129254 74.67 e

873 19.908625000  129.254.74.67
874 19.910446000  129.254.192.67

876 19. 911198000 129.254.192.67 129.254.74.67 TCP 318 rrps-di

% Frame 842: 318 bytes on wire (2544 bits), 318 bytes captured (zs-u bits) on int
4 Exhermet IX, Src: Asustekc cc:a6:53 (cB:60:00:cc:a6:53), Ost: bd:eS:bO:c8:27:cO
# Intermet Protocol version 4, Src: 129.254.74.67 (129.254.74.67), Dst: 129.254.1
Transmission Comtrol Protocal, Src Port: rtps-discovery (7400), DSE Port: m3ua
Source port: rips-discovery (7400)
Destination port: mdua (2905)
[stream index: 1]
Sequence number: o (relative sequence mumber)
[Mext sequence number: 273 (relative sequence number)]
acknowledgment number: 1 (relative ack number)
neader length: 20 bytes
@ Flags: OxO18 (PSH, ACK)
window size value: 16425
[calculated window size: 657001
[window size scaling factor: 4]
# Checksum: Oxb761 [validation disabled]
[SEQ/acK ana\v is)
| = Dita (264

Data: 52545053020’1 01098ca7fc524037ad210000000009010800.
[Length: 264]

Fig. 20. SIA-LVC Virtual Network Construction
Based on Relay Nodes
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