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[% 3-18] A& 9 HAEPAAE ML
T5 I-1 I-2 I-3 II-1 II-2 | II-3 | III-1 | III-2 | III-3
1 1.2583 0 1 0.4081 | 0.8660 | 0.2886 | 0.2886 | 0.5773 | 0.7071
2 05 0.2886 | 0.2836 | 0.2886 | 0.2886 | 0.4082 0 0 0.2886
3 0.4082 | 0.2886 | 0.7071 | -0.288 | 0.4082 | -0.408 05 0.5 0.5
4 1.1902 | 1.1902 | 1.3540 | 1.0408 | 1.1902 | 1.5545 05 1.1902 | 1.0801
5 1 0.9574 | 0.7071 | 0.6454 | 0.7071 | 0.4082 | 09128 | 0.4082 | 0.4082
6 0.7071 0.5 0.5 05 0.8660 1 1 1 0.5
7 0.4082 | 0.8660 | 0.4082 | 0.4082 | 0.4082 0.5 05 0.4082 | 0.4082
8 0.4082 -0.5 0.2886 | 0.2836 | -0.286 0 -0.288 0 0
9 05 0.5 0.5 05 0.5 0.5 05 0.5 0.5
10 0.2886 | -0.288 | 0.2886 | 0.2886 | 0.2886 | 0.2886 0 -0.408 0
11 0.4082 | 0.6454 0.5 0.4082 | 0.4082 | 0.4082 | 0.4082 | 0.4082 | 0.2886
12 0.8660 1 0.8660 | 0.7071 | 0.8660 | 0.8660 | 0.4082 0.5 0.5
13 0.4082 | 0.4082 | 0.4082 | 0.7071 0.5 0.5 05 0.5 0.7071
14 0.7071 0.5 0.5 05 0.5 0.5 05 0.5 0.7071
15 0 0.2886 | 0.4082 | -0.408 | 0.2886 0 0 0.2886 | -0.288
16 05 0.5 0.5 05 0.5 0.5 05 0.5 0.5
17 0 0.2886 | 0.4082 | 02836 | 0.2886 | 0.2886 | 0286 0 -0.28%6
18 0 0 0 0 0.4082 | 0.2836 | 0.2886 0 -0.2886
19 06454 | 05773 | 0.577 05 0 0.9574 | 04082 | 0.5773 | 0.28%6
20 1 0.5 0.8660 | 0.8660 | 0.8660 | 0.8660 1 0.7071 | 0.7071
21 05 05 | 04082 | -04081 | 0.28%6 | 0 0 | 02886 | -0.28%6
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CPD

DAS
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Army Weapon effectiveness Analysis
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Command, Control, Communication,
Computer & Intelligence, Surveillance
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Munition

Capstone Concept for Joint Operations
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Program
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Commander, Fleet Force Command
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JFLCC

JEMCC

JSAF
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JWARS
JWSC

ICD
KJCCS

Functional Capabilities Board

Human - In -The - Loop

High Level Architecture

High Level Architecture/Runtime

Infrastructure

Integrated Threat Engagement

Model

Joint Concept Development and
Experimentation Campaign Plan

Joint Capability Integration &

Development System

Joint Functional Concepts

Joint Integrating Concepts

Joint Integrated Contingency

Model

Joint Forces Command
Joint Task Force

Joint Force Airforce Component

Commander

Joint Force Airforce Component

Commander

Joint Force Maritime Component

Commander

Joint Semi-Automated Forces

Joint Operating Concept
Joint Urban Operation

Joint Warfare Simulation

Joint Warfighting Simulation
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Korea Joint Command & Control
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MNDAF

MNE
MoDAF

MSEL
MUA

NCOE

NCOP

NCW

NETWARC
oM

NNWC

NPS
NWDC

OAA
OPCON
PGM

PPBES

Korean Naval Tactical Data
System

Korea Simulation System

Limited Object Experimentation

Live Virtual Constructive

Maritime Battle Center

Ministry of Defense Architecture
Framework

Multi—National Experimentation
Ministry of Defense
Architecture Framework

Master Sequence of Events List
Military Utility Assessment
Network Centric Operations
Environment

Navy Common Operational

Picture

Network Centric Warfare

Network Warfare Command

Naval Network Warfare

Command

Naval Postgraduate School.
Navy Warfare Development
Command

Operational Agent Assessment
Operational Control

Pricision — Guided Munition
Budget,

Planning, Programing,

Execution System
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ROC
RTI
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SBD
SEAS

SEP
SPAWAR

STORM

TRADOC

TDC

™
UAV

UJTL
UML
UUwWvVv

T/TTPs

Quality Function Development

Rapid and Decisive Operations
Required Operational Capability

Run Time Infrastructure

Simulation Based Acquisition

Simulation Based Development
Synthetic Environment Analysis
and Simulation

System Engineering Plan

Space & Naval Warfare

Systems Command
Synthetic Theater Operations

Model

Training and Doctrine Command

Technology Development

Conference
Trident Warrior

Unmanned Aerial Vehicle
Universal Joint Task List

Unified Modeling Language
unmaned Underwater Vehicle

Technology/Tactics,
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ABSTRACT

A Study on the Conceptual Design of Integrated
Combat Experimentation System for Future Force
Development

-Focused on the System of Systems Architecture-

Oh Seung Hwan
Major in Information Engineering
Dept. of Industrial Engineering

Graduate School, Hansung University

This thesis focuses on efficient construction of the Integrated
Battle Experimentation System (IBES), which can explore and verify
future force development requirements. IBES can be defined as a type
of SoS(system of systems), and its requirement request must be made
through the defense acquisition process. However, ROK defense
acquisition process has neither instruction nor templates for SoS
requirement and development decision. Thus, an SoS conceptual design
model was developed and proposed, so that it could be utilized as an
instructions for the requirement request or as a document template,
and contributed towards acquiring decisions.

The SoS conceptual design model is based on SoS engineering,
it wutilizes SoS architecture methodology, and it is composed of

enterprise conceptual design process, SoS conceptual design process,
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and each system’s conceptual design process. The enterprise
conceptual design process, which applies the MODAF, models vision,
objectives, capabilities and organizations of the SoS at the enterprise
level. The SoS conceptual design process, which applies the DoDAF,
models operational concepts and task, and identifies functions,
sub-system and interface of SoS. Each system conceptual design
process also utilizes the DoDAF, and it sets up the analysis of
requirements of users, preparation of the operational concepts, and the
requirement operational capabilities of each system.

In order to verify the efficacy of the SoS conceptual design
model in requirement decisions of the DAP (Defense Acquisition
Process), improvements are confirmed through surveys, and cases of
conceptual design results from the Naval Integrated Battle
Experimentation System(NIBES) are presented. The following points
are further details of the arguments mentioned above:

First, by analyzing the current status of the joint and battle
experimentation system of the US and the ROK Armed Forces,
developmental suggestions are projected and battle experimentation
procedures are formulated. By using these suggestions and procedures,
outputs of the IBES conceptual design should be built upon and
applied to a blueprint of joint and battle experimentation system
establishment projects.

Second, for the defense acquisition requirement planning and
decision making of IBES, an SoS conceptual design model 1is
developed from researching the SoS, SoS engineering, and architecture
methodology. This will be presented as directives and documents
required for the SoS requirement proposal and decision. Impacts of the
SoS conceptual design on defense acquisition requirement planning and

decision are hypothesized, and in order to verify its necessity,
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optimization, joint and interoperability, surveys targeting experts have
been implemented and they have successfully confirmed the efficiency.

Thirdly, in order to prove the hypothesis, an output of the
NIBES conceptual design is presented as a case for the SoS
conceptual design, thus providing a thorough examination. In other
words, by modeling vision, goal, and ability, strategic purposes of the
NIBES are rendered. SoS-level operational concepts, activities,
component organizations, sub-systems, and interoperability are
logically and systematically computed, and they are presented as an
output along with operational concepts of each system. This will serve
as groundwork for further construction of joint and battle
experimentation system for defense acquisition requirement planning
and decision, and conceptual study, in cases of promoting projects and
system development of the IBES, could be developed upon.

Therefore, since we are lacking an SoS requirement proposal
methodology that differs from the ordinary system, the output of the
IBES Conceptual Design is presented as a case. The SoS conceptual
design model, which assists the SoS requirement planning and
decision, will contribute to further promote weapons system and

information system projects that consist of SoS.
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