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SUMMARY

A SOFTWARE FRAMEWORK TO SUPPORT DISTRIBUTED COMMAND

AND CONTROL APPLICATIONS

by

Arno Duvenhage

Promoters: Prof G.P. Hancke and Prof D.G. Kourie

Department: Electrical, Electronic and Computer Engineering

University: University of Pretoria

Degree: Masters (Software Engineering)

Keywords: Distributed simulation, interoperability, command and control,

legacy systems, net-centric systems, IPC, middleware,

software framework, software quality, software architecture

This dissertation discusses a software application development framework. The framework
supports developing software applications within the context of Joint Command and Control,
which includes interoperability with network-centric systems as well as interoperability with
existing legacy systems.

The next generation of Command and Control systems are expected to be built on
common architectures or enterprise middleware. Enterprise middleware does however not
directly address integration with legacy Command and Control systems nor does it address
integration with existing and future tactical systems like fighter aircraft. The software
framework discussed in this dissertation enables existing legacy systems and tactical systems
to interoperate with each other; it enables interoperability with the Command and Control
enterprise; and it also enables simulated systems to be deployed within a real environment.

The framework does all of this through a unique distributed architecture. The architecture
supports both system interoperability and the simulation of systems and equipment within
the context of Command and Control.

This hybrid approach is the key to the success of the framework. There is a strong
focus on the quality of the framework and the current implementation has already been
successfully applied within the Command and Control environment. The current framework
implementation is also supplied on a DVD with this dissertation.

 
 
 



OPSOMMING

’N SAGTEWARERAAMWERK WAT BEVEL- EN BEHEERTOEPASSINGS

ONDERSTEUN

deur

Arno Duvenhage

Studieleiers: Prof G.P. Hancke en Prof D.G. Kourie

Departement: Elektriese, Elektroniese en Rekenaaringenieurswese

Universiteit: Universiteit van Pretoria

Graad: Magister (Sagteware Ingenieurswese)

Sleutelwoorde: Verspreide simulasie, interoperabiliteit, bevel en beheer,

ouderwetse stelsels, netwerkgesentreerde stelsels, IPC, middelware,

sagtewareraamwerk, sagtewarekwaliteit, sagtewareargitektuur

Hierdie verhandeling bespreek ’n sagtewareraamwerk wat gebruik kan word om toepassings in
die bevel- en beheeromgewing te ontwikkel. Hierdie tipe toepassings sluit die interoperabiliteit
met netwerkgesentreerde stelsels sowel as interoperabiliteit met ouderwetse militêre stelsels
in.

Die volgende generasie van bevel- en beheerstelsels gaan heelwaarskynlik geskoei wees op die
tipe middelware wat algemeen in die besigheidswêreld voorkom. Hierdie tipe middelware
spreek ongelukkig net nie die integrasie van bevel- en beheerstelsels, operasionele stelsels
of taktiese stelsels aan nie. Die sagtewareraamwerk wat in hierdie verhandeling bespreek
word, help met die integrasie van ouderwetse stelsels, taktiese stelsels en bevel- en beheer
besigheidsagteware. Dit vergemaklik ook die ontplooing van gesimuleerde stelsels in die regte
wêreld.

Die raamwerk doen al hierdie dinge deur ’n unieke verspreide agitektuur. Die argitektuur
ondersteun interoperabiliteit en die simulasie van bevel- en beheerstelsels en -toerusting.
Hierdie tweevoudige argitektuur is die geheim vir die sukses van die raamwerk. Daar is ’n
baie sterk fokus op die kwaliteit van die raamwerk en die raamwerk word tans gebruik om
suksesvolle bevel- en beheertoepassings te ontwikkel. Die raamwerk is op ’n DVD saam met
hierdie verhandeling ingesluit.

 
 
 



LIST OF ABBREVIATIONS

List of abbreviations where the notation is different than the norm.

ADC Air Defence Control

JC2 Joint Command and Control

GBADS Ground Based Air Defence System

MSDS Modelling and Simulation based Decision Support

OIL Operator In the Loop

OT&E Operational Testing and Evaluation

VGD Virtual GBADS Demonstrator
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