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Introduction
For the Network Centric Warfare and Operations, the interoperability 
between C4ISR & weapon systems is essential.between C4ISR & weapon systems is essential. 

Interoperabilityp y
– The ability of systems, units or forces to provide data, information, 

material and services and to accept the same from other systems, units 
or forces and to use the data information material and services soor forces and to use the data, information, material and services so 
exchanged to enable them to operate effectively together.

Especially, the timeliness and correctness of information exchange 
is needed as a key factor of interoperability.
– Information exchange capability of C4ISR & weapon systems has to be 

validated.
– To analyze and assess them the network M&S techniques have been– To analyze and assess them, the network M&S techniques have been 

developed and utilized .
• JCSS - DISA , NetCOS - EADS
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Introduction
NetSPIN (Network Simulator & Planner for Interoperability)
– Tool that is able to conduct interoperability T&E by utilizing M&S ofTool that is able to conduct interoperability T&E by utilizing M&S of 

battlefield networks using the OPNET, and by interlocking the external 
real C4I & weapon systems

ti li d t f i f ti h• timeliness and correctness of information exchange

ICCRTS 2013



Introduction
Introduce the analysis method of information exchange capability for 
battlefield networks using M&S techniques of the NetSPIN.battlefield networks using M&S techniques of the NetSPIN.
– Explain NetSPIN M&S techniques
– Analyze and evaluate the timeliness of messages for the specific 

operation 
• when the traffic of the SPIDER is increased due to introduction of new 

systems such as an UAV in a corps and a VTC system in a division.y p y
• the battlefield network is composed of simulated models of the SPIDER.
• equipments and organizations of the ATCIS are modeled and interconnected 

on the SPIDER grid and they communicate mutually to exchange simulatedon the SPIDER grid, and they communicate mutually to exchange simulated 
traffics.

– Compute the end-to-end delay of operation messages and the 
throughputs of linksthroughputs of links 

• to assess affects for the existing battlefield network due to introduction of 
new systems
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Network modelingNetwork modelingNetwork modelingNetwork modeling
of the NetSPINof the NetSPINof the NetSPINof the NetSPIN
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Network modeling of the NetSPINg
Overall model hierarchy of the NetSPIN 
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Device modelingg
Device models of the ATCIS
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Device modelingg
Device models of the SPIDER
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OPFAC and organization modelingg g
OPFAC model 
– simulates the set ofsimulates the set of 

communication devices 
that are grouped 
according to the

OPFAC 
model of an 
information 
center

OPFAC model of
a operation center

according to the 
system type and the 
military organization 

Organization model
– simulates a military 

organizationorganization
– is the hierarchical 

combination set of 
OPFAC model of
a computer shelter

OPFAC models
– include subordinate 

OPFAC models OPFAC model of

OPFAC model of
a fire direction center

OPFAC models OPFAC model of
a combat service center
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Traffic modelingg
NetSPIN uses several traffic models
– IER / thread / application / application demand / traffic flow modelsIER / thread / application / application demand / traffic flow models

Modeling procedure of IER and traffic in overall simulation process
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Scenario modelingScenario modelingScenario modeling Scenario modeling 
and simulationand simulationand simulationand simulation
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Scenario modeling and simulationg
Scenario concept for the analysis of information exchange capability
– In the composition of our simulation scenario a corps and subordinateIn the composition of our simulation scenario, a corps and subordinate 

units of it such as a division, an operation brigade, a regiment, and a 
battalion are disposed on the SPIDER network grid of a corps.
Al f t f t ffi h d i th i l t d t k– Also, four types of traffics are exchanged in the simulated network 
model.

SPIDER grid in a corps and troop dispositionAnalysis traffics

1. Simulated operation Traffic
( i di ll l i )(aperiodic, small, real time) 

2. Corps UAV Traffic
(aperiodic, large, near real-time)

ffi

Observation 
battalion

1st Division

Regiments

2nd Division

3. VTC Traffic
(periodic, large, real time)

4. Background Traffic Corps
Operation
Brigade 

3rd Division Operation
Battalion
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Scenario modeling and simulationg
Simulated scenario model for the analysis
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Scenario modeling and simulationg
Simulated traffic flows for the analysis

Command post of an operation brigadeCommand post of an operation brigade
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Scenario modeling and simulationg
Analysis traffic models
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Scenario modeling and simulationg
Analysis and consideration of simulation results

End-to-end delay of simulated operation Throughput of the link between the command y p
messages

g p
post and the communications center of a division 
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Scenario modeling and simulationg
Analysis and consideration of simulation results

End-to-end delay of VTC traffics in case of the End-to-end delay of VTC traffics in case of the  y
non-introduction of new systems

y
introduction of new systems
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Conclusions
To analyze the information exchange capability between elements of 
the battlefield considering real communication environmentthe battlefield considering real communication environment 
– presented the modeling of military network of the NetSPIN

In the situation that traffics of the SPIDER have been increased due 
to the introduction of new systems such as the UAV and the VTC 
system

the end to end dela of sim lated operation messages and the– the end-to-end delay of simulated operation messages and the 
throughput of links have been analyzed

– the information exchange capability of existing communications network g p y g
has been evaluated according to the introduction of the new system

By analyzing effects of communications network due to the 
i t d ti f t b f h d tili i th N tSPINintroduction of new systems beforehand utilizing the NetSPIN 
– causable problems were able to be forecasted in advance

NetSPIN will be used effectively for analyzing the informationNetSPIN will be used effectively for analyzing the information 
exchange capability of the military and planning the communications 
network of it.
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