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Abstract

Implementing an effective Mide Defense plan in a Network Centric environment
requires a robust collaboration schemeompatible with multiple military models and
simulations. Many technology breakthroughs have occurred allowing defense plans to be
rapidly exchanged with C2 systemstributed around the Globe. However, the issue of
interpretingthe data properly within each C2 model or simulation component remains a
stumbling block to effective planning. This paper describes a global collaboration
approach using the eXtensible Maup Language (XML) to create and validate the
plans. Experimentation performed using this approach, by allowing plans to be
distributed using a Java Message Service (JMS) or provided by web services, is described
to highlight the issues with netted sers and weapons in military planning. An
approach to resolving this issue through a higher level NCW model of the architecture
supported by tactical element web services is shown.

1.0 Introduction

The revolution in information technology offers many pramsidor enabling Network
Centric Warfare (NCW). To reach this potential, however, we cannot just apply the new
technology to existing weapon and sensor systems. Collaboration in Missile Defense
planning is a good example of the challenges of applying ndwe concepts and
technologies to systems designed before the birth of NCW. The missile defense
architecture has been in concept development and design for almost twenty lyears
can we reap the benefits of NCW without starting over in the elemenin@esig this

paper, we begin to identify options for creating-oettric capabilities in missile defense.

1.1 Caveat

For clarification, this work is the authorsbown ideas and concepts and does not represent
the view of the Missile Defense Agency (MDA) inyaofficial manner. This detachment
offers an opportunity to explore ideas that might not otherwise be exchanged to stimulate

interest in several related fields.



1.2  Missile Defense Planning Overview

The systems about to be deployed in 2004 by the Mis®leri3e Agency (MDA) to
protect the U.S. and our allies have their roots in legacy Army, Navy, Air Force and
Marine Corps programs. These systems generally consist of a sensor, one or more
weapons and their associated command, control, battle managemedt, a
communications (C2BMC) for the element. Each system element created a planner in
order to assist warfighters in the employment of that system. Multiple systems were
designed to be deployed in a defense architecture with the planners focusing on the
deconfliction of fires to reduce wastage among different systems. The planning of the
defense architecture is in response to high level guidance, but generally has been
performed at the lowest tactical level where the complexities of the system are best
uncderstood. Prior to 2004, this planning could be accomplished within a single Army
workstation. Multiple workstations have been deployed across the globe within the
Army military structure and the collaboration among these unit®rizontallyi was
envisbned to create the defense shield.

This year, the sensors designed by each of the military services are being deployed in a
network with various weapon systems. Sensor data from one previouslypgiede
system may now provide critical tracking dateébeused by a weapon system developed

by another program in another branch of the military. To develop an accurate assessment
of defense capabilities as input to the selection of a friendly Course of Action (COA), the
missile defense plans must be ablectmsider this crossystem, crosservicei net

centricT operation.

1.3  Scope and Organization of Paper

In this paper, we introduaequirementdor missile defense planning in order to operate

in a NetCentric environment across the globe and acrossreliffevarfighting areas of
responsibility (AORs). In section 2, we explain a simple defense planning analysis and
gradually add the complexities to the situation to illustrate basic missile defense planning
concepts. In section 3, we focus on the vdrticardination challenges along with the

traditional horizontal (crosAOR) coordination. In section 4, we discuss the



technologies and approaches used for collaboration to include a description of the key
enterprise services envisioned in the Global rmiation Grid (GIG). In section 5, we
describe multiple concepts for collaborating on missile defense plans. These concepts
range from the monolithic, large scale, (broad and detailed) planning tool to distributed
sensor and weapon planning web servidessection 6, we conclude with a summary of

the recommended next steps in planning foroaeitric operations.

2.0 Developing a Missile Defense Plan

In the near term, MDA is beginning deployment of a Missile Defense architecture
comprised of the Army& PATRIOT sensors and weapons, the Navyé AEGIS destroyer

and cruise class ships with a sensor, the Army& Ground-Based Radar (experimental), the
Army& Ground-Based Interceptors (GBI), Upgraded Early Warning Radars (UEWR),
the Cobra Dane Radar and the Air Forcets experimental A#Borne Laser (ABL). This

architecture is depicted in Figurel2

Enemy Missiles Have the Range to Be Launched in-One Theater-Area
Responsibility (AOR), Fly Over Another AOR-and Impactin Yet Ano
AOR. With These Ranges, Missile Defense Has Become a Global Iss
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Figure 2-1: Basic Missile Defense Architecture






