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by 
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(ABSTRACT) 

Between the years 2010 and 2020 the majority of today's 

U.S. navy's surface combatants will reach the end of their 

expected service life. Concurrently, there is a planned 

reduction in the overall size of the U.S. Naval surface 

fleet. The net result is that there will be fewer ships 

available to accomplish the same set of requirements. 

Therefore, the combat system for any new surface combatant 

must support a multimission role. The characteristics of 

that combat system have not yet been determined. More 

importantly, the combat system architecture, the structure 

which governs how the various components are interconnected, 

is still undefined. 

Several different concepts are being considered for 

this architecture. A comparison of two of these concepts, 

the current Aegis Baseline 4 architecture and a new 

architecture called the Combat System Superset concept, is 

the subject of this project. The study evaluates the two 

concepts against both force level and single ship level



effectiveness measures. The investigation focuses on how 

well each design concept supports antisurface warfare, a 

representative mission area required of all surface 

combatants. The project concludes that, within the scope of 

the investigation, the Superset concept is preferred, and 

recommends areas for further study.
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SECTION 1 

INTRODUCTION 

Rationale 

The year 2030 is a major transition point for the U.S. 

Navy. By that time almost all of today's surface ships will 

have been retired. To maintain desired force levels new 

surface ships must be built to replace them. The form of 

the combat system for these new surface ships has not yet 

been determined. More importantly, the combat system 

architecture, the structure which governs how the various 

components are interconnected, is still undefined. Several 

different design concepts for that architecture are being 

considered. This project will conduct a feasibility study 

comparing two of the concepts under review for future ships. 

It is important to view a combat system from a systems 

engineering perspective. The Navy has not ignored systems 

engineering principles in its combat system development 

efforts. In fact various military standards require the 

development of a system engineering management plan, various 

combat system and component level specifications, etc. But 

future combat systems will be much more complex and will be 

required to handle multiple warfare areas simultaneously.



A warfare area is a required mission which the combat 

system must support such as conducting antisubmarine 

operations or detection and destruction of mines. The move 

to multiwarfare surface combatants makes it necessary to 

closely integrate the various components of the combat 

system. The decision was made to build integrated combat 

systems where the various components communicate via digital 

means. As a result the combat system will become more and 

more complex through the use of computers, automation and 

increased operator workloads. To control and manage the 

combat system throughout its lifetime requires viewing the 

combat system as a system and treating it as such. 

Background 

A combat system typically is viewed as the sensors and 

weapons (radars, sonars, missiles, guns, and torpedoes, 

etc.) which are used to detect and engage the enemy. Buta 

combat system also includes the communication links, the 

computers, the displays, and the men who operate them. More 

formally, combat systems are complex open systems consisting 

of men, equipment, and computer programs designed to fulfill 

the ship's required missions. 

The Navy has combat systems for aircraft, submarines, 

and surface ships. Surface ships can be placed into three 

categories: aircraft carriers; support ships such as



underway replenishment ships, amphibious landing ships and 

command support ships; and surface combatants. Surface 

combatants can be further categorized as cruisers, 

destroyers, or frigates. 

The U.S. Navy built most of today's surface combatants 

during the 1970's and 1980's. These ships will be retired 

en masse between 2010 and 2020. Generally these ships were 

designed to counter one type of threat such as submarines or 

long range bombers. The current budgetary situation will 

preclude the Navy from replacing these ships one for one. 

Instead, the Navy will need to build fewer surface 

combatants, which can each handle a variety of threats 

simultaneously, as replacements for the retiring ships. 

Experience has shown that it takes ten to twelve years to 

take an integrated combat system from conceptual design to 

deployment in the fleet. To maintain the desired force 

levels, a decision must be made within the next five years 

as to what future combat system architectures will be 

employed. 

Approach 

The objective of this project is to compare and 

contrast combat system design concepts being considered for 

these future surface combatants. These combatants must 

function in a variety of situations from single ship



operations to full battle group oriented operations. 

Therefore, the deployed combat system must be capable of 

concurrent multiwarfare operations. A full comparison of 

any concept under review should include all the major 

warfare areas that a surface combatants must support such as 

Command, Control, and Communications, Antiair Warfare, 

Antisurface Warfare, and Antisubmarine Warfare. A task of 

that scope would take a team of analysts several months 

working full time to complete. 

To limit the scope of that task, this project will just 

concentrate on the Antisurface Warfare (ASUW) portion of the 

combat system only. ASUW is a required mission area for all 

surface combatants and therefore is suitable to use as the 

basis for a comparative evaluation of any design concepts. 

ASUW is officially defined in OPNAVINST C3501.2G [1] as " 

-.. the destruction or neutralization of enemy surface 

combatants and merchant ships to deny the enemy the 

effective use of its surface warships and cargo carrying 

capacity." Therefore the top level measure of effectiveness 

will relate to how well the combat system design concepts 

support the ASUW mission from both force level and single 

ship perspectives. The force level comparison is concerned 

with the impact that a new combat system design would have 

on all surface combatants in terms of ASUW. The single ship 

comparison is concerned with the combat system



architecture's support of ASUW in the areas of 

upgradability, maintainability, and battle organization. 

Scope 

This project will focus on only two different combat 

system design concepts, denoted baseline and alternative. 

The baseline design is currently under production as the 

Baseline 4 Aegis Combat System. Figure 1 shows a high level 

block diagram of that configuration. This design features a 

quick reaction antiair warfare system interfaced to the 

control portion of the other warfare area systems. It 

currently applies to only two ship classes. The alternative 

design concept is a proposed force level Combat System 

Superset.[2] Figure 2 provides a block diagram of the 

proposed superset configuration. This concept features a 

common command and control structure to which the required 

sensors and weapons to support any warfare area would be 

interfaced. The design would apply to all ship classes, 

however, based on its required missions only a subset of 

components would be selected for deployment on a given ship 

class.
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Constraints 

For the purposes of this project the following assumptions 

will apply: 

e The combat system is for a major surface combatant 

weighing between five and ten thousand long tons. This 

size is traditionally associated with cruiser and 

destroyer ship classes. 

e The project is limited to ASUW implemented ona 

surface combatant using own ship weapons. It will 

not consider ASUW operations conducted by aircraft 

or by submarines 

e While the actual equipment, computer programs, and 

force level command structure used in the fleet today 

are basically the same for both Strike warfare and 

Antisurface warfare, for this project it shall be 

assumed that shipboard Strike and Antisurface 

operations are totally independent warfare areas. 

e This project is concerned with comparing at a high 

level two combat system architecture concepts. The 

concern is with functional allocation of tasks within 

the architecture. Therefore, this project will not be 

concerned with design implementation issues such as the 

use of local area networks and workstations.



SECTION 2 

PROJECT BACKGROUND 

This section provides a brief summary of the history of 

combat system development efforts and a description of the 

Antisurface Warfare process. 

Overview of Combat System Evolution 

Over the past fifty years the design and development of 

combat systems for naval surface combatants has changed. 

During World War II surface combatants served primarily as 

single mission area ships such as the anti-submarine 

destroyers. Immediately following World War II, weapons and 

sensors for any given mission were independent and manually 

coordinated and controlled. Integration consisted of crew 

training onboard the various combatants. The various pieces 

of the combat system were selected from those available from 

Navy supply which met the requirements for the ship. These 

pieces were never tested as a complete system until after 

they were installed on the ship. 

With advent of radar directed antiair weapons the 

process from detection to engagement could no longer remain 

under manual control. Computers were necessary to perform



10 

the calculations for the feedback loops required to control] 

and coordinate the radar and missiles. Instead of 

components being developed and selected, now a complete 

antiair weapon system consisting of a radar, missile and 

display was developed and tested. Rarely are all components 

of the combat system brought together in one location before 

they are installed on the ship. 

In the late sixties, advanced concepts for a surface 

ship air defense system against a more severe antiship 

missile threat were developed and evaluated. This effort 

resulted in the development of the highly automated Aegis 

Weapon System (AWS). This antiair system consists of a 

phased array radar, a command control and display system, a 

weapon control system including several target illuminators, 

missile launchers, and missiles. Two unique aspects of the 

AWS are its own onboard automated training system and a 

shipboard equipment status and test system. Almost all the 

pieces of the AWS were bought together at a land based test 

facility to test the components and their interfaces. The 

exceptions were the missile and actual launcher mechanisms 

~- these were simulated at the land based site. An at-sea 

engineering development model of the system was produced and 

the concept proven through live missile firings. The 

initial AWS was successfully deployed on the Navy's new 

guided missile cruiser class in 1983.
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Simultaneously with the AWS development effort, its 

command and control components were interfaced with the 

control elements for antisurface and antisubmarine warfare. 

This was done to satisfy a requirement for integrated 

multiwarfare operations on a surface combatant. The 

resulting system is known as the Aegis Combat System (ACS). 

What is important about the ACS's development is that the 

various components were integrated and tested at a land 

based test site before being delivered to the ship. While 

it was necessary to simulate some sensors and weapons at 

this test facility, all of the control elements were 

available for interface testing and integration. Several 

upgrades, in the form of equipment and level of integration 

to the ACS, have taken place within the past ten years. The 

ACS is now deployed on both the CG-47 and DDG-51 class 

ships. Therefore, the entire combat system on an "Aegis" 

ship is considered as a complete system. It was designed, 

developed, and is being maintained as such. 

Unfortunately, the majority of the remaining surface 

combatants' combat systems have been designed at the 

component and subsystem level. These components are 

typically sensors, missiles, launchers, or weapon control 

systems for a single warfare area. Generally the major 

components of the combat system are not bought all together 

and tested until they are delivered to the ship. Some
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subsystems of these combat systems such as the Combat 

Direction System (CDS), Tomahawk Weapon Control System 

(TWCS), and the ASW Combat System AN/SQQ-89 have been 

developed as complete systems. They were designed, built, 

tested, deployed, and maintained as such. However, a total 

system perspective on the entire combat system was not 

taken. 

So, Naval weapon systems have evolved from manually 

integrated components to highly automated, digitally 

interfaced systems. Weapon control systems for the various 

warfare areas exist which are considered as complete 

systems. As weapon system integration has evolved, the 

required tasks which the combat system must support have 

also evolved from a single mission area to support multiple 

mission areas simultaneously. To coordinate the various 

warfare areas ownship Command must interface with the 

various weapon control systems. The systems engineering 

view of the individual warfare areas that prevails today 

must be extended to the combat system level as the 

requirement for multimission surface combatants expands. 

This has been done in the ACS but needs to apply to all 

future surface combatants.
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Overview Of Antisurface Warfare 

Antisurface Warfare (ASUW) has been a mission area for 

the U.S. Navy from its beginnings. Until the introduction of 

aircraft and torpedoes the primary threats to surface ships 

were the guns and cannons onboard the enemy's ships. A 

ship's mission was to sink or cripple enemy vessels before 

being sunk itself. ASUW is generally a more offensively 

oriented warfare area than Antiair Warfare (AAW) or 

Antisubmarine Warfare (ASW). ASUW deals with the 

elimination of the enemy's surface vessels. ASUW is 

different from Strike Warfare which is an offensive action 

taken against targets located ashore. 

ASUW operations have traditionally fallen into two 

categories. The first is a self defense mode where the ship 

defends itself from another ship, usually through the use of 

a gun. The engagement range and system effectiveness depend 

on the characteristics of the weapon and its associated fire 

control system. The second tends to be more offensive in 

nature and involves engaging targets beyond the range of the 

ship's sensors, that is over the horizon (OTH). Aircraft 

first fulfilled this aspect of ASUW. However, after World 

War II, an OTH antiship missile was developed for shipboard 

use. Over the past fifteen years the OTH region has 

subdivided into two regions. There are two reasons for this: 

(1) a new requirement for a longer range antishipping
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missile and (2) the development of new systems that provide 

longer range OTH detections. So, today there are three 

general categories of ASUW: (1) self defense, (2) OTH 

engagements within 150 nautical miles, and (3) OTH 

engagements beyond that distance. Each is a function of the 

range of the shipboard weapons used and of the source of the 

data used in planning the engagement or developing the fire 

control solution. 

Examples of current shipboard ASUW OTH weapons include 

the Tomahawk Antishipping Missile (TASM) and the Harpoon 

Antishipping Missile. Engagement planning, which is 

equivalent to developing a fire control solution, requires 

access to OTH information for both missiles. The Harpoon 

Launch Control System can automatically generate a plan for 

the missile's flight path. The operator can also manually 

develop the engagement plan. For TASM, the plan must be 

developed manually. All surface combatants have Harpoons 

and their associated launch control system installed; less 

than a third have Tomahawks and their weapon control system 

installed. 

All surface combatants have some form of gun system. 

The most common gun in use is the 5 inch 54 caliber gun. 

Most gun systems are supported by at least one surface 

search radar for detections and gun fire control. The fire 

control solution for aiming the gun at the target is



15 

automatically generated by the gun system's computer. An 

operator provides for the human control of the gun systen. 

For ASUW, most OTH targeting data is received from off- 

board systems such as shore facilities and similar national 

assets. The only shipboard sensor with a possibility of 

obtaining an organic OTH detection is a long range radio 

direction finding system. Each shipboard OTH ASUW targeting 

system must correlate the data received from these different 

sources. Due to track reporting errors, ownship alignment 

errors, other positional errors, and different correlation 

algorithms it is possible for each OTH ASUW system to 

develop a different tactical surface picture. This is a 

battlegroup level problem which has been recognized and 

solved. All shipboard systems involved in OTH ASUW 

operations must comply with the rules laid out in the 

Battlegroup Database Management (BGDBM) specification. 

According to this specification there is one coordinating 

unit to whom all other OTH systems participating in the 

battlegroup report. A participating unit sends any surface 

track or contact it obtains to the coordinating unit. The 

coordinating unit merges and correlates data received from 

all such units into one common OTH surface picture. All 

participating units then receive this picture for use in 

their OTH surface operations.
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Within the horizon, surface search radars develop and 

maintain their own tracks. These tracks are then exchanged 

throughout the taskforce via the Navy's standard battlegroup 

communication link. On an individual ship, the Navy's 

Shipboard Gridlock System (SGS) will calculate and apply 

gridlock pads, relative to the battlegroup reference point, 

to these surface tracks to create the within taskforce 

surface picture. 

In the classic sense, all warfare mission areas follow 

a three step process of detect-control-engage. This three 

step process can be broken down into steps specific to ASUW. 

After detection, an object must then be identified. 

Identification involves both classification and recognition. 

For surface operations it is important to know what types of 

ships are out there, i.e. recognition, and whether or not 

they are considered friendly, hostile, neutral, or unknown, 

i.e. classification. Command also wants to know the result 

of an engagement, so any ASUW system must do engagement 

assessment. Thus, the process 

Detect --> Control --> Engage 

can be broken down into 

Detect --> Classify --> Recognize --> 

Control --> Engage --> Assess 

Control can be divided into that needed for weapon control 

and fire control solutions, and that for command and control
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purposes throughout the ship and battlegroup. The command 

and control portion is more concerned with evaluating the 

data presented to it and what course of action should be 

taken. The process is now 

Detect --> Classify --> Recognize --> Evaluate Situation --> 

Decide --> Select Weapon --> Target --> Engage --> 

Assess (--> Detect --> Classify --> Recognize -- >..... ) 

Any ASUW engagement, within horizon or OTH, must go through 

this type of process. Each step in this process could be 

examined in more detail. However this project will 

concentrate on the weapon control and command control 

aspects of ASUW only and how these functions interact in the 

combat system design concepts being evaluated.



SECTION 3 

FEASIBILITY ANALYSIS 

Statement Of Need 

Today there are approximately two hundred surface 

combatants. Fifteen different classes of cruisers, 

destroyers, and frigates comprise these surface combatants. 

The oldest of these ship classes will be retired by the year 

2000 leaving the Navy with 164 surface combatants in nine 

different ship classes. There will be no degrading of the 

fleet's capability since thirty six of the Navy's newest 

surface combatants will be commissioned within the same 

timeframe. The problem occurs around the year 2020 when 

approximately ninety ships commissioned in the late 1970's 

and early 1980's reach the end of their forty year life 

expectancy. 

The U.S. Navy can no longer afford to build and 

maintain surface combatants whose combat system is optimized 

for just one or two warfare areas. Nor can the Navy support 

today's total numbers of surface combatants. However, if 

the Navy is to fulfill established requirements, it will 

require between 145 and 150 surface combatants [3]. 

Further, the overall performance capability of the fleet 
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�m�u�s�t� �b�e� �m�a�i�n�t�a�i�n�e�d�.� �T�h�e�r�e�f�o�r�e�,� �t�h�e� �N�a�v�y� �w�i�l�l� �r�e�q�u�i�r�e� �a� 

�h�i�g�h�l�y� �c�a�p�a�b�l�e� �s�u�r�f�a�c�e� �c�o�m�b�a�t�a�n�t� �w�h�o�s�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �i�s� 

�c�a�p�a�b�l�e� �o�f� �b�o�t�h� �o�f�f�e�n�s�i�v�e� �a�n�d� �d�e�f�e�n�s�i�v�e� �a�c�t�i�o�n�s�,� �a�l�o�n�e� �o�r� 

�w�i�t�h�i�n� �a� �t�a�s�k� �f�o�r�c�e�,� �i�n� �a� �m�u�l�t�i�-�w�a�r�f�a�r�e� �e�n�v�i�r�o�n�m�e�n�t�.� 

�S�y�s�t�e�m� �O�p�e�r�a�t�i�o�n�a�l� �R�e�q�u�i�r�e�m�e�n�t�s� 

�M�i�s�s�i�o�n� �D�e�f�i�n�i�t�i�o�n� �F�o�r� �C�o�m�b�a�t� �S�y�s�t�e�m� 

�P�r�i�m�a�r�y� �w�a�r�f�a�r�e� �m�i�s�s�i�o�n�s� �w�h�i�c�h� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �m�u�s�t� 

�s�u�p�p�o�r�t� �i�n�c�l�u�d�e�:� �a�n�t�i�a�i�r� �w�a�r�f�a�r�e� �(�A�A�W�)�,� �a�n�t�i�s�u�r�f�a�c�e� �w�a�r�f�a�r�e� 

�(�A�S�U�W�)�,� �a�n�t�i�s�u�b�m�a�r�i�n�e� �w�a�r�f�a�r�e� �(�A�S�W�)�,� �c�o�m�m�a�n�d�,�c�o�n�t�r�o�l�,� �a�n�d� 

�c�o�m�m�u�n�i�c�a�t�i�o�n�s� �(�C�*�®�)�.� �S�e�c�o�n�d�a�r�y� �w�a�r�f�a�r�e� �m�i�s�s�i�o�n�s� �i�n�c�l�u�d�e�:� 

�i�n�t�e�l�l�i�g�e�n�c�e� �(�I�N�T�)�,� �e�l�e�c�t�r�o�n�i�c� �w�a�r�f�a�r�e� �(�E�W�)�,� �a�n�d� �s�t�r�i�k�e� 

�w�a�r�f�a�r�e� �(�S�T�W�)�.� �F�o�r� �a� �s�u�r�f�a�c�e� �c�o�m�b�a�t�a�n�t� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� 

�m�u�s�t� �a�l�s�o� �s�u�p�p�o�r�t� �t�h�e� �m�i�s�s�i�o�n� �a�r�e�a�s� �o�f� �f�l�e�e�t� �s�u�p�p�o�r�t� 

�o�p�e�r�a�t�i�o�n�s� �(�F�S�O�)�,� �l�o�g�i�s�t�i�c�s� �(�L�O�G�)�,� �a�n�d� �m�o�b�i�l�i�t�y� �(�M�O�B�)�.� 

�F�o�r�m�a�l� �d�e�f�i�n�i�t�i�o�n�s� �o�f� �t�h�e�s�e� �m�i�s�s�i�o�n� �a�r�e�a�s� �a�r�e� �f�o�u�n�d� �i�n� �[� �]�}�.� 

�T�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �i�s� �t�h�e�r�e�f�o�r�e� �r�e�q�u�i�r�e�d� �t�o� �p�e�r�f�o�r�m� �A�A�W�,� 

�A�S�W�,� �A�S�U�W�,� �a�n�d� �S�T�W� �m�i�s�s�i�o�n�s� �a�g�a�i�n�s�t� �t�h�e� �t�h�r�e�a�t� �p�r�e�d�i�c�t�e�d� �f�o�r� 

�t�h�e� �e�a�r�l�y� �t�w�e�n�t�y�-�f�i�r�s�t� �c�e�n�t�u�r�y�.� �A�c�c�o�r�d�i�n�g�l�y�,� �t�h�e� �c�o�m�b�a�t� 

�s�y�s�t�e�m� �m�u�s�t�:� 

�1�)� �B�e� �c�a�p�a�b�l�e� �o�f� �p�e�r�f�o�r�m�i�n�g� �a�i�r�,� �s�u�r�f�a�c�e�,� �a�n�d� 
�s�u�b�s�u�r�f�a�c�e� �d�e�t�e�c�t�i�o�n�s� 

�2�)� �B�e� �a�b�l�e� �t�o� �d�e�t�e�c�t�,� �l�o�c�a�l�i�z�e�,� �a�n�d� �c�l�a�s�s�i�f�y� 
�t�a�r�g�e�t�s� �w�i�t�h�i�n� �s�h�i�p� �s�e�n�s�o�r�'�s� �h�o�r�i�z�o�n�.



�2�0� 

�3�)� �B�e� �c�a�p�a�b�l�e� �o�f� �s�i�m�u�l�t�a�n�e�o�u�s�l�y� �d�e�v�e�l�o�p�i�n�g� 
�e�n�g�a�g�e�m�e�n�t� �p�l�a�n�s� �a�n�d� �c�o�n�t�r�o�l�l�i�n�g� �e�n�g�a�g�e�m�e�n�t�s� �i�n� 
�a�l�l� �w�a�r�f�a�r�e� �a�r�e�a�s�.� 

�4�)� �H�a�v�e� �s�o�m�e� �m�e�a�n�s� �o�f� �e�v�a�l�u�a�t�i�n�g� �t�h�e� �r�e�s�u�l�t�s� �o�f� 
�a�n�y� �e�n�g�a�g�e�m�e�n�t� 

�5�)� �H�a�v�e� �b�a�s�i�c� �s�e�l�f� �d�e�f�e�n�s�e� �c�a�p�a�b�i�l�i�t�y� �a�g�a�i�n�s�t� �a�i�r�,� 
�s�u�r�f�a�c�e�,� �a�n�d� �s�u�b�s�u�r�f�a�c�e� �t�h�r�e�a�t�s� 

�M�i�s�s�i�o�n� �D�e�f�i�n�i�t�i�o�n� �f�o�r� �A�n�t�i�s�u�r�f�a�c�e� �W�a�r�f�a�r�e� �S�y�s�t�e�m� 

�I�n� �s�u�p�p�o�r�t� �o�f� �t�h�e� �o�f�f�i�c�i�a�l� �d�e�f�i�n�i�t�i�o�n� �o�f� �A�S�U�W� �s�t�a�t�e�d� 

�e�a�r�l�i�e�r�,� �t�h�e� �s�h�i�p�b�o�a�r�d� �a�n�t�i�s�u�r�f�a�c�e� �p�o�r�t�i�o�n� �o�f� �t�h�e� �c�o�m�b�a�t� 

�s�y�s�t�e�m� �m�u�s�t�:� 

�e� �P�r�o�v�i�d�e� �s�u�r�f�a�c�e� �t�r�a�c�k�s� �v�i�a� �o�r�g�a�n�i�c� �s�e�n�s�o�r�s� 

�e� �S�u�p�p�o�r�t� �t�h�e� �s�h�i�p�'�s� �s�e�l�f� �d�e�f�e�n�s�e� �v�i�a� �a�n� �a�p�p�r�o�p�r�i�a�t�e� 
�w�e�a�p�o�n�,� �t�r�a�d�i�t�i�o�n�a�l�l�y� �a� �g�u�n� 

�e� �H�a�v�e� �a�c�c�e�s�s� �t�o� �t�h�e� �N�a�v�y�'�s� �s�t�a�n�d�a�r�d� �g�e�n�e�r�a�l� �p�u�r�p�o�s�e� 
�O�T�H� �d�a�t�a� �l�i�n�k�s� 

�e� �H�a�v�e� �a�c�c�e�s�s� �t�o� �i�n�f�o�r�m�a�t�i�o�n� �a�v�a�i�l�a�b�l�e� �f�r�o�m� �t�h�e� �s�h�i�p�'�s� 
�o�w�n� �s�p�e�c�i�a�l� �i�n�t�e�l�l�i�g�e�n�c�e� �s�y�s�t�e�m� 

�e� �S�u�p�p�o�r�t� �t�h�e� �e�n�g�a�g�e�m�e�n�t� �p�l�a�n�n�i�n�g�,� �w�e�a�p�o�n� �c�o�n�t�r�o�l�,� �a�n�d� 
�f�i�r�i�n�g� �o�f� �a�t� �l�e�a�s�t� �o�n�e� �t�y�p�e� �o�f� �l�o�n�g� �r�a�n�g�e� �O�T�H� 
�a�n�t�i�s�h�i�p�p�i�n�g� �m�i�s�s�i�l�e� 

�P�e�r�f�o�r�m�a�n�c�e� �a�n�d� �P�h�y�s�i�c�a�l� �P�a�r�a�m�e�t�e�r�s� �F�o�r� �t�h�e� �C�o�m�b�a�t� �S�y�s�t�e�m� 

�T�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �m�u�s�t� �m�e�e�t� �t�h�e� �r�e�q�u�i�r�e�m�e�n�t�s� �o�u�t�l�i�n�e� �i�s� 

�t�h�e� �f�o�l�l�o�w�i�n�g� �p�a�r�a�g�r�a�p�h�s�.� 

�G�i�v�e�n� �t�o�d�a�y�'�s� �b�u�d�g�e�t� �e�n�v�i�r�o�n�m�e�n�t� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� 

�s�h�a�l�l� �b�e� �e�a�s�y� �t�o� �m�a�i�n�t�a�i�n� �a�n�d� �t�o� �u�p�g�r�a�d�e�.� �T�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� 

�d�e�s�i�g�n� �s�h�a�l�l� �b�e� �m�o�d�u�l�a�r� �w�h�e�r�e� �p�o�s�s�i�b�l�e� �t�o� �a�l�l�o�w� �f�o�r� �e�a�s�e� �o�f
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�c�o�m�p�o�n�e�n�t� �u�p�g�r�a�d�e� �a�n�d� �f�o�r� �a�c�t�u�a�l� �s�y�s�t�e�m� �p�r�o�d�u�c�t�i�o�n�.� 

�S�i�n�c�e� �t�h�i�s� �s�u�r�f�a�c�e� �c�o�m�b�a�t�a�n�t� �m�u�s�t� �s�e�r�v�e� �a� �m�u�l�t�i�m�i�s�s�i�o�n� 

�r�o�l�e�,� �n�o� �i�n�d�i�v�i�d�u�a�l� �w�a�r�f�a�r�e� �a�r�e�a� �s�h�a�l�l� �b�e� �g�i�v�e�n� �p�r�e�f�e�r�e�n�c�e� 

�w�i�t�h�i�n� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �d�e�s�i�g�n�.� �T�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �s�h�a�l�l� 

�e�f�f�i�c�i�e�n�t�l�y� �a�n�d� �e�f�f�e�c�t�i�v�e�l�y� �s�u�p�p�o�r�t� �t�h�e� �b�a�t�t�l�e� �o�r�g�a�n�i�z�a�t�i�o�n� 

�t�h�r�o�u�g�h� �t�h�e� �p�r�o�p�e�r� �d�i�s�p�l�a�y�s� �a�n�d� �d�a�t�a�b�a�s�e� �c�o�n�n�e�c�t�i�o�n�s�.� �T�h�e� 

�c�o�m�b�a�t� �s�y�s�t�e�m� �m�u�s�t� �s�u�p�p�o�r�t� �t�h�e� �o�v�e�r�a�l�l� �b�a�t�t�l�e� �f�o�r�c�e� 

�s�t�r�u�c�t�u�r�e�.� �A� �k�e�y� �a�t�t�r�i�b�u�t�e� �o�f� �t�h�i�s� �s�t�r�u�c�t�u�r�e� �i�s� �t�h�e� �F�o�r�c�e� 

�C�o�o�r�d�i�n�a�t�o�r� �w�h�o� �o�v�e�r�s�e�e�s� �t�h�e� �o�p�e�r�a�t�i�o�n� �o�f� �a� �s�p�e�c�i�f�i�c� �w�a�r�f�a�r�e� 

�a�r�e�a� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �e�n�t�i�r�e� �b�a�t�t�l�e� �f�o�r�c�e�.� �T�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� 

�m�u�s�t� �b�e� �c�a�p�a�b�l�e� �o�f� �a�s�s�u�m�i�n�g� �t�h�e� �r�o�l�e� �o�f� �F�o�r�c�e� �C�o�o�r�d�i�n�a�t�o�r� �i�n� 

�d�i�f�f�e�r�e�n�t� �w�a�r�f�a�r�e� �a�r�e�a�s�.� �T�h�e� �c�o�m�m�a�n�d� �a�n�d� �c�o�n�t�r�o�l� �s�t�r�u�c�t�u�r�e� 

�i�m�p�l�e�m�e�n�t�e�d� �i�n� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �m�u�s�t� �s�u�p�p�o�r�t� �h�i�g�h�e�r� �l�e�v�e�l� 

�c�o�m�m�a�n�d� �s�t�r�u�c�t�u�r�e�s�.� 

�T�h�e� �d�e�s�i�g�n� �s�h�a�l�l� �b�e� �s�u�r�v�i�v�a�b�l�e� �a�n�d� �a�l�l�o�w� �f�o�r� �g�r�a�c�e�f�u�l� 

�d�e�g�r�a�d�a�t�i�o�n� �o�f� �p�e�r�f�o�r�m�a�n�c�e� �i�n� �t�h�e� �e�v�e�n�t� �o�f� �b�a�t�t�l�e� �d�a�m�a�g�e� �o�r� 

�c�o�m�p�o�n�e�n�t� �f�a�i�l�u�r�e�.� 

�T�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �s�h�a�l�l� �b�e� �r�e�q�u�i�r�e�d� �t�o� �f�o�l�l�o�w� 

�a�p�p�l�i�c�a�b�l�e� �D�e�p�a�r�t�m�e�n�t� �o�f� �D�e�f�e�n�s�e� �(�D�O�D�)� �s�o�f�t�w�a�r�e� �e�n�g�i�n�e�e�r�i�n�g� 

�s�t�a�n�d�a�r�d�s� �i�n� �a�l�l� �c�o�m�p�u�t�e�r� �p�r�o�g�r�a�m� �d�e�v�e�l�o�p�m�e�n�t�.� �A�l�l� �h�a�r�d�w�a�r�e� 

�s�h�a�l�l� �m�e�e�t� �m�i�l�i�t�a�r�y� �a�n�d� �D�O�D� �s�t�a�n�d�a�r�d�s� �a�s� �i�n�f�l�u�e�n�c�e�d� �b�y� �t�h�e� 

�H�u�l�l�,� �M�e�c�h�a�n�i�c�a�l� �a�n�d� �E�l�e�c�t�r�i�c�a�l� �(�H�M�&�E�)� �r�e�q�u�i�r�e�m�e�n�t�s�.� 

�T�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �d�e�s�i�g�n� �s�h�a�l�l� �p�r�o�v�i�d�e� �f�o�r� �e�f�f�i�c�i�e�n�t� 

�a�n�d� �s�t�r�e�a�m�l�i�n�e�d� �o�p�e�r�a�t�i�o�n�s�.� �I�t� �s�h�a�l�l� �b�e� �c�a�p�a�b�l�e� �o�f� �e�a�s�i�l�y� 

�p�a�s�s�i�n�g� �d�a�t�a� �b�e�t�w�e�e�n� �t�h�e� �v�a�r�i�o�u�s� �c�o�m�b�a�t� �s�y�s�t�e�m� �c�o�m�p�o�n�e�n�t�s�.
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�E�a�c�h� �o�p�e�r�a�t�o�r�'�s� �c�o�n�s�o�l�e� �d�i�s�p�l�a�y� �s�h�a�l�l� �b�e� �c�l�e�a�r�,� �c�o�n�c�i�s�e�,� �a�n�d� 

�o�p�t�i�m�i�z�e�d� �f�o�r� �t�h�e� �t�a�s�k�.� �T�h�e� �s�y�s�t�e�m� �s�h�a�l�l� �b�e� �s�i�m�p�l�e� �i�n� 

�d�e�s�i�g�n� �a�n�d� �e�a�s�y� �t�o� �u�s�e�,� �t�h�e�r�e�b�y� �s�i�m�p�l�i�f�y�i�n�g� �t�r�a�i�n�i�n�g�.� 

�T�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �d�e�s�i�g�n� �s�h�a�l�l� �m�i�n�i�m�i�z�e� �t�h�e� �u�s�e� �o�f� 

�p�e�r�s�o�n�n�e�l�.� �H�o�w�e�v�e�r�,� �h�u�m�a�n� �o�p�e�r�a�t�o�r�s� �s�h�a�l�l� �b�e� �r�e�q�u�i�r�e�d� �t�o� 

�m�a�i�n�t�a�i�n� �f�i�n�a�l� �c�o�n�t�r�o�l� �o�v�e�r� �a�l�l� �c�o�m�b�a�t� �s�y�s�t�e�m� �a�c�t�i�v�i�t�i�e�s�.� 

�T�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �d�e�s�i�g�n� �s�h�a�l�l� �r�e�q�u�i�r�e� �a�p�p�r�o�v�a�l� �b�y� �t�h�e� 

�a�p�p�r�o�p�r�i�a�t�e� �o�p�e�r�a�t�o�r� �b�e�f�o�r�e� �e�n�g�a�g�e�m�e�n�t� �c�a�n� �o�c�c�u�r�.� �F�i�n�a�l� 

�c�o�n�t�r�o�l� �s�h�a�l�l� �r�e�s�t� �w�i�t�h� �t�h�e� �s�h�i�p�'�s� �c�a�p�t�a�i�n�.� �O�p�e�r�a�t�o�r�s� �s�h�a�l�l� 

�b�e� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �t�h�e� �m�a�i�n�t�e�n�a�n�c�e� �o�f� �a�l�l� �s�h�i�p�b�o�a�r�d� 

�e�q�u�i�p�m�e�n�t� �a�n�d� �c�o�m�p�u�t�e�r� �p�r�o�g�r�a�m�s�,� �a�s� �n�e�c�e�s�s�a�r�y�.� �T�h�e� �d�e�s�i�g�n� 

�s�h�a�l�l� �a�l�l�o�w� �o�p�e�r�a�t�o�r�s� �t�o� �m�o�n�i�t�o�r� �t�h�e� �t�a�c�t�i�c�a�l� �s�i�t�u�a�t�i�o�n� �v�i�a� 

�c�o�n�s�o�l�e� �d�r�i�v�e�n� �d�i�s�p�l�a�y�s� �a�n�d� �t�o� �e�n�t�e�r� �d�a�t�a� �a�t� �t�h�o�s�e� �c�o�n�s�o�l�e�s�.� 

�C�o�m�b�a�t� �s�y�s�t�e�m� �c�o�m�m�u�n�i�c�a�t�i�o�n�s� �s�h�a�l�l� �b�e� �a�c�c�o�m�p�l�i�s�h�e�d� 

�t�h�r�o�u�g�h� �s�t�a�n�d�a�r�d� �n�a�v�y� �c�o�m�m�u�n�i�c�a�t�i�o�n�s� �n�e�t�w�o�r�k�s�,� �i�n�c�l�u�d�i�n�g� �t�h�e� 

�u�s�e� �o�f� �s�a�t�e�l�l�i�t�e� �c�o�m�m�u�n�i�c�a�t�i�o�n�s�.� 

�T�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �s�h�a�l�l� �b�e� �c�a�p�a�b�l�e� �o�f� �d�e�v�e�l�o�p�i�n�g� �a� 

�c�o�h�e�r�e�n�t� �t�a�c�t�i�c�a�l� �p�i�c�t�u�r�e�.� �T�h�i�s� �s�h�a�l�l� �i�n�c�l�u�d�e� �b�o�t�h� �f�o�r�c�e� 

�l�e�v�e�l� �a�n�d� �i�n�d�i�v�i�d�u�a�l� �w�a�r�f�a�r�e� �a�r�e�a� �d�i�s�p�l�a�y�s�.� �T�h�e� �c�o�m�b�a�t� 

�s�y�s�t�e�m� �d�e�s�i�g�n� �s�h�a�l�l� �s�u�p�p�o�r�t� �t�h�e� �d�i�s�s�e�m�i�n�a�t�i�o�n� �o�f� �t�h�i�s� 

�p�i�c�t�u�r�e� �t�o� �t�h�e� �a�p�p�r�o�p�r�i�a�t�e� �u�s�e�r�s�.� 

�P�e�r�f�o�r�m�a�n�c�e� �a�n�d� �P�h�y�s�i�c�a�l� �P�a�r�a�m�e�t�e�r�s� �F�o�r� �A�n�t�i�S�u�r�f�a�c�e� �W�a�r�f�a�r�e� 

�S�i�n�c�e� �A�S�U�W� �i�s� �j�u�s�t� �o�n�e� �p�a�r�t� �o�f� �t�h�e� �s�u�r�f�a�c�e� �c�o�m�b�a�t�a�n�t�'�s� 

�m�i�s�s�i�o�n�,� �t�h�e� �A�S�U�W� �c�o�n�t�r�o�l� �s�y�s�t�e�m� �s�h�a�l�l� �b�e� �a� �f�u�l�l�y� �i�n�t�e�g�r�a�t�e�d
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�s�u�b�s�y�s�t�e�m� �o�f� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �t�o� �w�h�i�c�h� �i�t� �b�e�l�o�n�g�s�.� �T�h�e� 

�A�S�U�W� �c�o�n�t�r�o�l� �s�y�s�t�e�m� �s�h�a�l�l� �i�n�t�e�r�f�a�c�e� �w�i�t�h� �o�w�n�s�h�i�p� �c�o�m�m�a�n�d�.� 

�T�h�e� �A�S�U�W� �c�o�n�t�r�o�l� �s�y�s�t�e�m� �s�h�a�l�l� �b�e� �a�b�l�e� �t�o� �o�b�t�a�i�n� �O�T�H� 

�d�a�t�a� �o�n� �a�i�r� �a�n�d� �s�u�r�f�a�c�e� �t�a�r�g�e�t�s�.� �I�f� �t�h�e� �s�u�r�f�a�c�e� �c�o�m�b�a�t�a�n�t� 

�i�s� �a�s�s�i�g�n�e�d� �a�n� �O�T�H� �r�o�l�e� �t�h�e�n� �t�h�e� �A�S�U�W� �c�o�n�t�r�o�l� �s�y�s�t�e�m� �m�u�s�t� 

�r�e�s�p�o�n�d� �i�n� �a�c�c�o�r�d�a�n�c�e� �w�i�t�h� �t�h�e� �B�a�t�t�l�e�g�r�o�u�p� �D�a�t�a�b�a�s�e� 

�M�a�n�a�g�e�m�e�n�t� �(�B�G�D�B�M�)� �r�u�l�e�s� �w�h�i�c�h� �h�a�v�e� �b�e�e�n� �i�m�p�o�s�e�d� �b�y� �t�h�e� 

�f�l�e�e�t� �c�o�m�m�a�n�d�e�r�s� �o�n� �O�T�H� �s�y�s�t�e�m�s�.� �I�n� �t�h�i�s� �r�o�l�e�,� �t�h�e� �A�S�U�W� 

�c�o�n�t�r�o�l� �s�y�s�t�e�m� �w�i�l�l� �n�o�t� �b�e� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �g�e�n�e�r�a�t�i�n�g� �t�h�e� 

�f�o�r�c�e� �l�e�v�e�l� �O�T�H� �s�u�r�f�a�c�e� �p�i�c�t�u�r�e�.� �T�h�i�s� �p�i�c�t�u�r�e� �w�i�l�l� �b�e� 

�p�r�o�v�i�d�e�d� �b�y� �t�h�e� �f�o�r�c�e� �A�S�U�W� �c�o�o�r�d�i�n�a�t�o�r� �a�c�c�o�r�d�i�n�g� �t�o� �B�G�D�B�M� 

�r�u�l�e�s�.� �T�h�e� �A�S�U�W� �C�o�n�t�r�o�l� �S�y�s�t�e�m� �s�h�a�l�l� �r�e�q�u�i�r�e� �a�p�p�r�o�v�a�l� �f�r�o�m� 

�t�h�e� �f�o�r�c�e� �A�S�U�W� �c�o�o�r�d�i�n�a�t�o�r� �b�e�f�o�r�e� �i�n�i�t�i�a�t�i�n�g� �a�n�y� �O�T�H� �A�S�U�W� 

�e�n�g�a�g�e�m�e�n�t�s�.� 

�T�h�e� �A�S�U�W� �c�o�n�t�r�o�l� �s�y�s�t�e�m� �s�h�a�l�l� �r�e�q�u�i�r�e� �o�n�e� �o�r� �m�o�r�e� 

�o�p�e�r�a�t�o�r�s� �w�h�o� �w�i�l�l� �b�e� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �t�r�a�n�s�m�i�t�t�i�n�g� �a�n�d� 

�r�e�c�e�i�v�i�n�g� �O�T�H� �i�n�f�o�r�m�a�t�i�o�n� �w�i�t�h� �t�h�e� �f�o�r�c�e� �A�S�U�W� �c�o�o�r�d�i�n�a�t�o�r�s� 

�a�n�d� �f�o�r� �p�l�a�n�n�i�n�g� �a�n�d� �c�o�n�t�r�o�l�l�i�n�g� �A�S�U�W� �e�n�g�a�g�e�m�e�n�t�s�.� 

�O�p�e�r�a�t�i�o�n�a�l� �D�e�p�l�o�y�m�e�n�t� 

�T�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �s�h�a�l�l� �b�e� �i�n�s�t�a�l�l�e�d� �o�n� �s�u�r�f�a�c�e� 

�c�o�m�b�a�t�a�n�t�s� �w�h�i�c�h� �w�i�l�l� �b�e� �r�e�p�l�a�c�i�n�g� �t�h�e� �s�h�i�p�s� �r�e�t�i�r�i�n�g� �i�n� �t�h�e� 

�p�o�s�t� �2�0�1�0� �t�i�m�e�f�r�a�m�e�.� �T�h�i�s� �w�i�l�l� �i�n�s�u�r�e� �t�h�a�t� �b�y� �2�0�3�0� �t�h�e� 

�m�a�j�o�r�i�t�y� �o�f� �t�h�e� �s�u�r�f�a�c�e� �c�o�m�b�a�t�a�n�t�s� �h�a�v�e� �t�h�i�s� �n�e�w� �c�o�m�b�a�t� 

�s�y�s�t�e�m� �d�e�s�i�g�n�.� �T�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �i�s� �c�o�n�s�i�d�e�r�e�d� �f�u�l�l�y
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�s�u�b�s�y�s�t�e�m� �o�f� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �t�o� �w�h�i�c�h� �i�t� �b�e�l�o�n�g�s�.� �T�h�e� 

�A�S�U�W� �c�o�n�t�r�o�l� �s�y�s�t�e�m� �s�h�a�l�l� �i�n�t�e�r�f�a�c�e� �w�i�t�h� �o�w�n�s�h�i�p� �c�o�m�m�a�n�d�.� 

�T�h�e� �A�S�U�W� �c�o�n�t�r�o�l� �s�y�s�t�e�m� �s�h�a�l�l� �b�e� �a�b�l�e� �t�o� �o�b�t�a�i�n� �O�T�H� 

�d�a�t�a� �o�n� �a�i�r� �a�n�d� �s�u�r�f�a�c�e� �t�a�r�g�e�t�s�.� �I�f� �t�h�e� �s�u�r�f�a�c�e� �c�o�m�b�a�t�a�n�t� 

�i�s� �a�s�s�i�g�n�e�d� �a�n� �O�T�H� �r�o�l�e� �t�h�e�n� �t�h�e� �A�S�U�W� �c�o�n�t�r�o�l� �s�y�s�t�e�m� �m�u�s�t� 

�r�e�s�p�o�n�d� �i�n� �a�c�c�o�r�d�a�n�c�e� �w�i�t�h� �t�h�e� �B�a�t�t�l�e�g�r�o�u�p� �D�a�t�a�b�a�s�e� 

�M�a�n�a�g�e�m�e�n�t� �(�B�G�D�B�M�)� �r�u�l�e�s� �w�h�i�c�h� �h�a�v�e� �b�e�e�n� �i�m�p�o�s�e�d� �b�y� �t�h�e� 

�f�l�e�e�t� �c�o�m�m�a�n�d�e�r�s� �o�n� �O�T�H� �s�y�s�t�e�m�s�.� �I�n� �t�h�i�s� �r�o�l�e�,� �t�h�e� �A�S�U�W� 

�c�o�n�t�r�o�l� �s�y�s�t�e�m� �w�i�l�l� �n�o�t� �b�e� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �g�e�n�e�r�a�t�i�n�g� �t�h�e� 

�f�o�r�c�e� �l�e�v�e�l� �O�T�H� �s�u�r�f�a�c�e� �p�i�c�t�u�r�e�.� �T�h�i�s� �p�i�c�t�u�r�e� �w�i�l�l� �b�e� 

�p�r�o�v�i�d�e�d�.� �b�y� �t�h�e� �f�o�r�c�e� �A�S�U�W� �c�o�o�r�d�i�n�a�t�o�r� �a�c�c�o�r�d�i�n�g� �t�o� �B�G�D�B�M� 

�r�u�l�e�s�.� �T�h�e� �A�S�U�W� �C�o�n�t�r�o�l� �s�y�s�t�e�m� �s�h�a�l�l� �r�e�q�u�i�r�e� �a�p�p�r�o�v�a�l� �f�r�o�m� 

�t�h�e� �f�o�r�c�e� �A�S�U�W� �c�o�o�r�d�i�n�a�t�o�r� �b�e�f�o�r�e� �i�n�i�t�i�a�t�i�n�g� �a�n�y� �O�T�H� �A�S�U�W� 

�e�n�g�a�g�e�m�e�n�t�s�.� 

�T�h�e� �A�S�U�W� �c�o�n�t�r�o�l� �s�y�s�t�e�m� �s�h�a�l�l� �r�e�q�u�i�r�e� �o�n�e� �o�r� �m�o�r�e� 

�o�p�e�r�a�t�o�r�s� �w�h�o� �w�i�l�l� �b�e� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �t�r�a�n�s�m�i�t�t�i�n�g� �a�n�d� 

�r�e�c�e�i�v�i�n�g� �O�T�H� �i�n�f�o�r�m�a�t�i�o�n� �w�i�t�h� �t�h�e� �f�o�r�c�e� �A�S�U�W� �c�o�o�r�d�i�n�a�t�o�r�s� 

�a�n�d� �f�o�r� �p�l�a�n�n�i�n�g� �a�n�d� �c�o�n�t�r�o�l�l�i�n�g� �A�S�U�W� �e�n�g�a�g�e�m�e�n�t�s�.� 

�O�p�e�r�a�t�i�o�n�a�l� �D�e�p�l�o�y�m�e�n�t� 

�T�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �s�h�a�l�l� �b�e� �i�n�s�t�a�l�l�e�d� �o�n� �s�u�r�f�a�c�e� 

�c�o�m�b�a�t�a�n�t�s� �w�h�i�c�h� �w�i�l�l� �b�e� �r�e�p�l�a�c�i�n�g� �t�h�e� �s�h�i�p�s� �r�e�t�i�r�i�n�g� �i�n� �t�h�e� 

�p�o�s�t� �2�0�1�0� �t�i�m�e�f�r�a�m�e�.� �T�h�i�s� �w�i�l�l� �i�n�s�u�r�e� �t�h�a�t� �b�y� �2�0�3�0� �t�h�e� 

�m�a�j�o�r�i�t�y� �o�f� �t�h�e� �s�u�r�f�a�c�e� �c�o�m�b�a�t�a�n�t�s� �h�a�v�e� �t�h�i�s� �n�e�w� �c�o�m�b�a�t� 

�s�y�s�t�e�m� �d�e�s�i�g�n�.� �T�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �i�s� �c�o�n�s�i�d�e�r�e�d� �f�u�l�l�y
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�o�p�e�r�a�t�i�o�n�a�l� �a�f�t�e�r� �t�h�e� �f�i�r�s�t� �s�h�i�p� �p�a�s�s�e�s� �s�t�a�n�d�a�r�d� �N�a�v�y� �t�e�s�t�s� 

�e�s�t�a�b�l�i�s�h�e�d� �b�y� �t�h�e� �O�p�e�r�a�t�i�o�n�a�l� �T�e�s�t� �a�n�d� �E�v�a�l�u�a�t�i�o�n� �F�o�r�c�e�s� 

�(�O�P�T�E�V�F�O�R�)�,� �c�o�n�c�l�u�d�i�n�g� �w�i�t�h� �t�h�e� �C�o�m�b�a�t� �S�y�s�t�e�m� �S�h�i�p� 

�Q�u�a�l�i�f�i�c�a�t�i�o�n� �T�r�i�a�l�s� �(�C�S�S�Q�T�)�.� �A�f�t�e�r� �a�n�a�l�y�s�i�s� �o�f� �C�S�S�Q�T� �d�a�t�a� 

�i�n�d�i�c�a�t�e�s� �a�d�e�q�u�a�t�e� �p�e�r�f�o�r�m�a�n�c�e� �t�h�e� �s�h�i�p� �w�i�l�l� �b�e� �d�e�p�l�o�y�e�d� �i�n� 

�t�h�e� �a�c�t�i�v�e� �f�l�e�e�t�.� �B�e�t�w�e�e�n� �2�0�1�0� �a�n�d� �2�0�3�0� �a�p�p�r�o�x�i�m�a�t�e�l�y� �o�n�e� 

�h�u�n�d�r�e�d� �s�h�i�p�s� �w�i�l�l� �r�e�c�e�i�v�e� �t�h�e� �n�e�w� �c�o�m�b�a�t� �s�y�s�t�e�m�.� 

�O�n�e� �c�o�m�p�l�e�t�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �w�i�l�l� �b�e� �l�o�c�a�t�e�d� �a�t� �a� 

�f�a�c�i�l�i�t�y� �d�e�s�i�g�n�a�t�e�d� �b�y� �t�h�e� �N�a�v�y� �f�o�r� �t�h�e� �d�e�v�e�l�o�p�m�e�n�t� �a�n�d� 

�c�o�m�b�a�t� �s�y�s�t�e�m� �l�e�v�e�l� �i�n�t�e�g�r�a�t�i�o�n� �a�n�d� �t�e�s�t�i�n�g�.� �I�t� �w�i�l�l� �b�e� 

�n�e�c�e�s�s�a�r�y� �t�o� �s�i�m�u�l�a�t�e� �c�e�r�t�a�i�n� �p�o�r�t�i�o�n�s� �o�f� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m�,� 

�s�u�c�h� �a�s� �l�i�v�e� �o�r�d�n�a�n�c�e�,� �a�t� �t�h�i�s� �f�a�c�i�l�i�t�y�.� �T�h�i�s� �d�e�v�e�l�o�p�m�e�n�t� 

�f�a�c�i�l�i�t�y� �m�u�s�t� �b�e� �o�p�e�r�a�t�i�o�n�a�l� �a�t� �l�e�a�s�t� �t�h�r�e�e� �y�e�a�r�s� �p�r�i�o�r� �t�o� 

�t�h�e� �f�i�n�a�l� �l�a�n�d� �b�a�s�e�d� �t�e�s�t�i�n�g� �o�f� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m�.� �T�h�i�s� 

�e�v�e�n�t� �m�u�s�t� �o�c�c�u�r� �e�i�g�h�t�e�e�n� �t�o� �t�w�e�n�t�y�-�f�o�u�r� �m�o�n�t�h�s� �p�r�i�o�r� �t�o� �t�h�e� 

�d�e�s�i�r�e�d� �f�l�e�e�t� �i�n�t�r�o�d�u�c�t�i�o�n� �d�a�t�e�.� �T�h�e�r�e�f�o�r�e� �t�h�i�s� �f�a�c�i�l�i�t�y� 

�m�u�s�t� �b�e� �o�n� �l�i�n�e� �b�e�t�w�e�e�n� �2�0�0�5� �a�n�d� �2�0�0�6�.� �T�h�i�s� �o�r� �a� �s�i�m�i�l�a�r� 

�s�i�t�e� �m�u�s�t� �b�e� �m�a�i�n�t�a�i�n�e�d� �f�o�r� �f�u�t�u�r�e� �s�o�f�t�w�a�r�e� �m�a�i�n�t�e�n�a�n�c�e�.� 

�O�n�e� �c�o�m�p�l�e�t�e� �s�y�s�t�e�m� �m�u�s�t� �b�e� �m�a�i�n�t�a�i�n�e�d� �o�n� �e�a�c�h� �c�o�a�s�t� �a�t� 

�t�h�e� �N�a�v�y�'�s� �t�w�o� �m�a�j�o�r� �f�a�c�i�l�i�t�i�e�s� �f�o�r� �c�o�m�b�a�t� �s�y�s�t�e�m� �l�e�v�e�l� 

�t�r�a�i�n�i�n�g�.� �T�h�e�s�e� �f�a�c�i�l�i�t�i�e�s� �m�u�s�t� �b�e� �o�n� �l�i�n�e� �a�t� �l�e�a�s�t� �o�n�e� 

�y�e�a�r� �p�r�i�o�r� �t�o� �t�h�e� �c�o�m�m�i�s�s�i�o�n�i�n�g� �o�f� �t�h�e� �f�i�r�s�t� �s�h�i�p� �a�n�d� �m�u�s�t� 

�b�e� �m�a�i�n�t�a�i�n�e�d� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �l�i�f�e� �o�f� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m�.� 

�T�o� �m�e�e�t� �t�h�i�s� �s�c�h�e�d�u�l�e� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �m�u�s�t� �b�e� 

�p�r�o�d�u�c�e�d� �t�o� �m�a�t�c�h� �t�h�e� �p�r�o�d�u�c�t�i�o�n� �p�r�o�f�i�l�e� �s�h�o�w�n� �i�n� �f�i�g�u�r�e� �3�.
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�2�6� 

�O�p�e�r�a�t�i�o�n�a�l� �L�i�f�e� �C�y�c�l�e� 

�T�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m�'�s� �u�s�e�f�u�l� �l�i�f�e� �m�u�s�t� �b�e� �c�o�m�p�a�r�a�b�l�e� �w�i�t�h� 

�t�h�a�t� �o�f� �t�h�e� �s�h�i�p�,� �r�o�u�g�h�l�y� �f�o�r�t�y� �y�e�a�r�s�.� �O�v�e�r� �t�h�e� �o�p�e�r�a�t�i�o�n�a�l� 

�l�i�f�e� �o�f� �t�h�e� �s�h�i�p�,� �t�h�e� �t�h�r�e�a�t� �w�h�i�c�h� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �w�a�s� 

�i�n�i�t�i�a�l�l�y� �d�e�s�i�g�n�e�d� �t�o� �c�o�u�n�t�e�r� �m�a�y� �e�v�o�l�v�e� �a�n�d�/�o�r� �d�e�f�i�c�i�e�n�c�i�e�s� 

�i�n� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �d�e�s�i�g�n� �m�a�y� �b�e� �r�e�c�o�g�n�i�z�e�d�.� �T�h�e� �c�o�m�b�a�t� 

�s�y�s�t�e�m� �m�u�s�t� �c�o�n�t�a�i�n� �m�a�r�g�i�n�s� �t�o� �a�l�l�o�w� �f�o�r� �g�r�o�w�t�h� �a�n�d� �c�h�a�n�g�e�s� 

�s�u�c�h� �t�h�a�t� �i�t� �w�i�l�l� �s�u�p�p�o�r�t� �t�h�e� �o�p�e�r�a�t�i�o�n�a�l� �l�i�f�e� �o�f� �t�h�e� �s�h�i�p�.� 

�T�h�e� �s�h�i�p�s� �w�i�l�l� �b�e� �d�e�p�l�o�y�e�d� �i�n� �c�y�c�l�e�s� �o�f� �a�c�t�i�v�e� �s�e�r�v�i�c�e� 

�f�o�r� �s�e�v�e�n� �y�e�a�r�s� �f�o�l�l�o�w�e�d� �b�y� �a� �s�c�h�e�d�u�l�e�d� �s�e�v�e�n� �m�o�n�t�h� �o�v�e�r�h�a�u�l� 

�p�e�r�i�o�d� �a�t� �t�h�e� �s�h�i�p�y�a�r�d�.� �T�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �m�u�s�t� �s�u�p�p�o�r�t� �t�h�i�s� 

�s�c�h�e�d�u�l�e�.� �W�i�t�h�i�n� �t�h�i�s� �s�e�v�e�n� �y�e�a�r� �p�e�r�i�o�d� �t�h�e� �s�h�i�p� �t�y�p�i�c�a�l�l�y� 

�w�i�l�l� �u�n�d�e�r�g�o� �p�e�r�i�o�d�s� �o�f� �s�i�x� �m�o�n�t�h�s� �o�u�t� �o�f� �p�o�r�t� �f�o�l�l�o�w�e�d� �b�y� 

�s�i�x� �m�o�n�t�h�s� �i�n� �p�o�r�t� �w�i�t�h� �a� �t�h�r�e�e� �m�o�n�t�h� �p�e�r�i�o�d� �o�f� �l�i�m�i�t�e�d� 

�a�v�a�i�l�a�b�i�l�i�t�y� �e�v�e�r�y� �e�i�g�h�t�e�e�n� �m�o�n�t�h�s�.� 

�U�t�i�l�i�z�a�t�i�o�n� �R�e�q�u�i�r�e�m�e�n�t�s� 

�T�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �m�u�s�t� �b�e� �o�p�e�r�a�t�i�o�n�a�l� �2�4� �h�o�u�r�s� �a� �d�a�y�.� 

�T�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �m�u�s�t� �s�u�p�p�o�r�t� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�t�a�n�d�a�r�d� �N�a�v�y� 

�s�y�s�t�e�m� �r�e�a�d�i�n�e�s�s� �a�n�d� �u�t�i�l�i�z�a�t�i�o�n� �c�o�n�d�i�t�i�o�n�s�.� �T�h�e� �a�s�s�u�m�e�d� 

�p�e�r�c�e�n�t�a�g�e� �o�f� �t�i�m�e� �s�p�e�n�t� �i�n� �e�a�c�h� �s�t�a�t�e� �i�s� �a�l�s�o� �s�h�o�w�n�.� 

� � � � �C�o�n�d�i�t�i�o�n� �o�f� �R�e�a�d�i�n�e�s�s� �P�e�r�c�e�n�t�a�g�e� �o�f� �T�i�m�e� 

�V� �-� �P�o�r�t� �R�e�a�d�i�n�e�s�s� �4�0�%� 
�I�V� �-� �P�e�a�c�e�t�i�m�e� �C�r�u�i�s�i�n�g� �3�5�%� 
�I�I�I� �-� �W�a�r�t�i�m�e�/�D�e�p�l�o�y�e�d� �C�r�u�i�s�i�n�g� �2�0�%� 
�I�I� �-� �B�a�t�t�l�e� �R�e�a�d�y� �-� �L�i�m�i�t�e�d� �A�c�t�i�o�n� �5�%� 
�I� �-� �B�a�t�t�l�e� �R�e�a�d�y� �1�0�%



�2�7� 

�E�n�v�i�r�o�n�m�e�n�t� 

�A�l�l� �c�o�m�p�o�n�e�n�t�s� �o�f� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �w�i�l�l� �b�e� �l�o�c�a�t�e�d� 

�e�i�t�h�e�r� �t�o�p�s�i�d�e� �o�r� �b�e�l�o�w� �d�e�c�k�s�.� 

�A�l�l� �c�o�m�b�a�t� �s�y�s�t�e�m� �e�q�u�i�p�m�e�n�t� �p�l�a�c�e�d� �t�o�p�s�i�d�e� �m�u�s�t� �b�e� 

�d�e�s�i�g�n�e�d� �t�o� �m�e�e�t� �c�u�r�r�e�n�t� �N�a�v�y� �H�M�&�E� �s�t�a�n�d�a�r�d�s� �f�o�r� �n�u�c�l�e�a�r� �a�n�d� 

�b�a�t�t�l�e� �d�a�m�a�g�e� �s�u�r�v�i�v�a�b�i�l�i�t�y� �a�n�d� �s�i�g�n�a�t�u�r�e�.� �S�i�g�n�a�t�u�r�e� 

�i�n�c�l�u�d�e�s� �e�l�e�c�t�r�o�m�a�g�n�e�t�i�c�,� �i�n�f�r�a�r�e�d�,� �a�n�d� �a�c�o�u�s�t�i�c�.� �A�l�l� 

�s�h�i�p�b�o�a�r�d� �e�q�u�i�p�m�e�n�t� �m�u�s�t� �a�l�s�o� �m�e�e�t� �a�l�l� �c�u�r�r�e�n�t� �m�i�l�i�t�a�r�y� 

�s�t�a�n�d�a�r�d�s� �f�o�r� �a�l�l� �o�p�e�r�a�t�i�o�n�a�l� �e�n�v�i�r�o�n�m�e�n�t�a�l� �c�o�n�d�i�t�i�o�n�s� �s�u�c�h� 

�a�s� �u�n�d�e�r�w�a�t�e�r� �s�h�o�c�k�,� �h�u�m�i�d�i�t�y�,� �a�n�d� �t�e�m�p�e�r�a�t�u�r�e�.� 

�T�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �e�q�u�i�p�m�e�n�t� �a�n�d� �c�o�m�p�u�t�e�r� �p�r�o�g�r�a�m�s� �m�u�s�t� 

�o�p�e�r�a�t�e� �w�i�t�h�o�u�t� �a�n�y� �d�e�g�r�a�d�a�t�i�o�n� �i�n� �p�e�r�f�o�r�m�a�n�c�e� �u�p� �t�o� �s�e�a� 

�s�t�a�t�e� �6�.� 

�S�y�s�t�e�m� �M�a�i�n�t�e�n�a�n�c�e� �C�o�n�c�e�p�t� 

�T�h�e�s�e� �n�e�w� �s�u�r�f�a�c�e� �c�o�m�b�a�t�a�n�t�s� �h�a�v�e� �a� �p�l�a�n�n�e�d� �s�e�r�v�i�c�e� 

�l�i�f�e� �o�f� �f�o�r�t�y� �y�e�a�r�s�.� �R�e�g�u�l�a�r� �s�h�i�p� �o�v�e�r�h�a�u�l�s� �a�r�e� �t�y�p�i�c�a�l�l�y� 

�s�c�h�e�d�u�l�e�d� �f�o�r� �e�v�e�r�y� �s�e�v�e�n� �y�e�a�r�s�.� �E�a�c�h� �o�v�e�r�h�a�u�l� �i�s� �p�l�a�n�n�e�d� 

�t�o� �l�a�s�t� �a�t� �l�e�a�s�t� �s�e�v�e�n� �m�o�n�t�h�s�.� �T�h�e� �s�e�c�o�n�d� �o�v�e�r�h�a�u�l� �w�i�l�l� 

�o�c�c�u�r� �a�t� �t�h�e� �s�h�i�p�s�'�s� �e�x�p�e�c�t�e�d� �m�i�d�l�i�f�e� �a�n�d� �m�a�y� �l�a�s�t� �u�p� �t�o� �o�n�e� 

�y�e�a�r�.� �T�h�e� �s�e�v�e�n� �y�e�a�r� �d�e�p�l�o�y�m�e�n�t� �p�e�r�i�o�d� �i�s� �d�i�v�i�d�e�d� �u�p� �i�n�t�o� 

�f�o�u�r� �c�y�c�l�e�s� �l�a�s�t�i�n�g� �a�p�p�r�o�x�i�m�a�t�e�l�y� �t�w�e�n�t�y� �m�o�n�t�h�s�.� �E�a�c�h� �o�f� 

�t�h�e�s�e� �c�y�c�l�e�s� �i�s� �p�r�e�c�e�d�e�d� �b�y� �a� �p�r�e�-�d�e�p�l�o�y�m�e�n�t� �i�n�t�e�r�m�e�d�i�a�t�e� 

�m�a�i�n�t�e�n�a�n�c�e� �a�v�a�i�l�a�b�i�l�i�t�y� �(�I�M�A�V�)� �a�n�d� �f�o�l�l�o�w�e�d� �b�y� �a� �p�o�s�t� 

�d�e�p�l�o�y�m�e�n�t� �s�c�h�e�d�u�l�e�d� �r�e�s�t�r�i�c�t�e�d� �a�v�a�i�l�a�b�i�l�i�t�y� �(�S�R�A�)�.



�2�8� 

�S�o�f�t�w�a�r�e� �m�a�i�n�t�e�n�a�n�c�e� �s�h�a�l�l� �b�e� �d�o�n�e� �a�t� �t�h�e� �s�h�o�r�e� �b�a�s�e�d� �l�i�f�e� 

�c�y�c�l�e� �s�u�p�p�o�r�t� �s�i�t�e� �b�y� �g�o�v�e�r�n�m�e�n�t� �p�e�r�s�o�n�n�e�l� �a�n�d�/�o�r� �t�h�e�i�r� 

�d�e�s�i�g�n�a�t�e�d� �c�o�n�t�r�a�c�t�o�r�s�.� �T�h�e� �s�p�e�c�i�f�i�c� �l�o�g�i�s�t�i�c� �s�u�p�p�o�r�t� 

�m�e�a�s�u�r�e�s� �d�e�s�i�g�n�e�d� �t�o� �s�u�p�p�o�r�t� �t�h�i�s� �m�a�i�n�t�e�n�a�n�c�e� �c�o�n�c�e�p�t� �w�i�l�l� 

�d�e�p�e�n�d� �o�n� �w�h�i�c�h� �c�o�m�b�a�t� �s�y�s�t�e�m� �d�e�s�i�g�n� �c�o�n�c�e�p�t� �i�s� �f�i�n�a�l�l�y� 

�s�e�l�e�c�t�e�d�.� 

�L�e�v�e�l�s� �o�f� �H�a�r�d�w�a�r�e� �M�a�i�n�t�e�n�a�n�c�e� 

�T�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �d�e�s�i�g�n� �s�h�a�l�l� �c�o�m�p�l�y� �w�i�t�h� �t�h�e� 

�f�o�l�l�o�w�i�n�g� �l�e�v�e�l�s� �o�f� �m�a�i�n�t�e�n�a�n�c�e�:� 

�1�)� �O�r�g�a�n�i�z�a�t�i�o�n�a�l� �-� �C�o�r�r�e�c�t�i�v�e� �a�n�d� �p�r�e�v�e�n�t�i�v�e� 
�m�a�i�n�t�e�n�a�n�c�e� �p�e�r�f�o�r�m�e�d� �b�y� �t�h�e� �s�h�i�p�'�s� �p�e�r�s�o�n�n�e�l�.� 
�T�h�e� �a�c�t�u�a�l� �m�a�i�n�t�e�n�a�n�c�e� �p�e�r�f�o�r�m�e�d� �s�h�a�l�l� �b�e� �w�i�t�h�i�n� �t�h�e� 
�c�a�p�a�b�i�l�i�t�y� �o�f� �t�h�e� �s�h�i�p�'�s� �c�r�e�w�.� 

�2�)� �I�n�t�e�r�m�e�d�i�a�t�e� �-� �T�h�i�s� �l�e�v�e�l� �o�f� �m�a�i�n�t�e�n�a�n�c�e� 
�i�n�c�l�u�d�e�s� �c�o�m�b�a�t� �s�y�s�t�e�m� �c�a�l�i�b�r�a�t�i�o�n�,� �r�e�p�a�i�r� �o�r� 
�r�e�p�l�a�c�e�m�e�n�t� �o�f� �d�a�m�a�g�e�d� �o�r� �u�n�s�e�r�v�i�c�e�a�b�l�e� �m�o�d�u�l�e�s� 
�a�n�d� �e�m�e�r�g�e�n�c�y� �m�a�n�u�f�a�c�t�u�r�e� �o�f� �u�n�a�v�a�i�l�a�b�l�e� �p�a�r�t�s�.� 

�3�)� �D�e�p�o�t� �-� �T�h�i�s� �l�e�v�e�l� �i�n�c�l�u�d�e�s� �m�a�j�o�r� �o�v�e�r�h�a�u�l�s� �t�o� 
�t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �a�n�d�/�o�r� �a� �c�o�m�p�l�e�t�e� �r�e�b�u�i�l�d� �o�f� 
�p�a�r�t�s� �a�n�d� �a�s�s�e�m�b�l�i�e�s� �w�h�i�c�h� �r�e�q�u�i�r�e�s� �t�h�e� �s�h�i�p� �t�o� �g�o� 
�i�n�t�o� �d�r�y� �d�o�c�k� �a�n�d� �m�a�j�o�r� �c�o�m�p�o�n�e�n�t�s� �t�o� �b�e� �s�h�i�p�p�e�d� 
�t�o� �t�h�e� �m�a�n�u�f�a�c�t�u�r�e�r� �f�o�r� �r�e�p�a�i�r�.� 

�M�a�i�n�t�e�n�a�n�c�e� �R�e�s�p�o�n�s�i�b�i�l�i�t�i�e�s� 

�T�h�e� �f�o�l�l�o�w�i�n�g� �o�u�t�l�i�n�e�s� �g�e�n�e�r�a�l� �h�a�r�d�w�a�r�e� �m�a�i�n�t�e�n�a�n�c�e� 

�r�e�s�p�o�n�s�i�b�i�l�i�t�i�e�s� �a�t� �e�a�c�h� �m�a�i�n�t�e�n�a�n�c�e� �l�e�v�e�l� �f�o�r� �t�h�e� �c�o�m�b�a�t� 

�s�y�s�t�e�m�.� 

�O�r�g�a�n�i�z�a�t�i�o�n�a�l� �-� �T�h�e� �n�u�m�b�e�r� �o�f� �h�o�u�r�s� �a�l�l�o�c�a�t�e�d� �t�o� 
�t�h�e� �p�r�e�v�e�n�t�i�v�e� �a�n�d� �c�o�r�r�e�c�t�i�v�e� �m�a�i�n�t�e�n�a�n�c�e� �f�o�r� �e�a�c�h� 
�c�o�m�p�o�n�e�n�t� �o�f� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �w�i�l�l� �d�e�p�e�n�d� �o�n� �t�h�e



�2�9� 

�i�n�d�i�v�i�d�u�a�l� �n�e�e�d�s� �o�f� �e�a�c�h� �c�o�m�p�o�n�e�n�t�.� �H�o�w�e�v�e�r�,� �t�h�e� 
�s�h�i�p�'�s� �p�e�r�s�o�n�n�e�l� �a�r�e� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �a�l�l� �o�n�b�o�a�r�d� 
�t�e�s�t�s�,� �m�i�n�o�r� �r�e�p�a�i�r�s� �t�o� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �a�n�d� �t�h�e� 
�g�e�n�e�r�a�l� �c�a�r�e� �o�f� �a�l�l� �t�o�p�s�i�d�e� �e�q�u�i�p�m�e�n�t�.� �T�h�e�s�e� 
�p�e�r�s�o�n�n�e�l� �s�h�a�l�l� �h�a�v�e� �r�e�c�e�i�v�e�d� �a�t� �l�e�a�s�t� �t�h�e� �N�a�v�y�'�s� 
�m�i�n�i�m�u�m� �p�e�r�i�o�d� �o�f� �f�o�r�m�a�l� �t�r�a�i�n�i�n�g� �i�n� �t�h�e� �c�a�r�e� �o�f� 
�t�h�e� �a�s�s�i�g�n�e�d� �s�p�e�c�i�f�i�c� �c�o�m�p�o�n�e�n�t�,� �t�y�p�i�c�a�l�l�y� �t�w�o� �t�o� 
�t�h�r�e�e� �m�o�n�t�h�s�.� 

�I�n�t�e�r�m�e�d�i�a�t�e� �-� �T�h�i�s� �l�e�v�e�l� �o�f� �m�a�i�n�t�e�n�a�n�c�e� �i�s� 
�p�e�r�f�o�r�m�e�d� �b�y� �N�a�v�y� �p�e�r�s�o�n�n�e�l� �o�n� �t�e�n�d�e�r�s�,� �r�e�p�a�i�r� 
�s�h�i�p�s�,� �a�i�r�c�r�a�f�t� �c�a�r�r�i�e�r�s�,� �a�n�d� �f�l�e�e�t� �s�u�p�p�o�r�t� �b�a�s�e�s� 
�s�u�c�h� �a�s� �N�a�v�a�l� �S�h�i�p� �W�e�a�p�o�n� �S�y�s�t�e�m�s� �E�n�g�i�n�e�e�r�i�n�g� 
�S�t�a�t�i�o�n� �(�N�S�W�S�E�S�)�.� �I�n�t�e�r�m�e�d�i�a�t�e� �l�e�v�e�l� �m�a�i�n�t�e�n�a�n�c�e� 
�w�i�l�l� �o�c�c�u�r� �a�t� �I�M�A�V�s� �a�n�d� �S�R�A�s�.� �P�r�i�o�r� �t�o� �e�a�c�h� 
�s�c�h�e�d�u�l�e�d� �I�M�A�V�,� �t�h�e� �s�h�i�p� �w�i�l�l� �h�a�v�e� �s�u�b�m�i�t�t�e�d� �a� 
�l�i�s�t� �o�f� �r�e�q�u�i�r�e�d� �r�e�p�a�i�r� �i�t�e�m�s� �s�o� �t�h�e� �t�e�n�d�e�r�s� �a�n�d� 
�r�e�p�a�i�r� �s�h�i�p�s� �w�i�l�l� �h�a�v�e� �t�h�e� �n�e�c�e�s�s�a�r�y� �p�a�r�t�s�.� 

�D�e�p�o�t� �-� �T�h�i�s� �m�a�i�n�t�e�n�a�n�c�e� �i�s� �t�h�e� �r�e�s�p�o�n�s�i�b�i�l�i�t�y� �o�f� 
�b�o�t�h� �p�u�b�l�i�c� �a�n�d� �p�r�i�v�a�t�e� �s�h�i�p�y�a�r�d�s� �a�s� �d�e�s�i�g�n�a�t�e�d� �b�y� 
�t�h�e� �N�a�v�y�.� �D�e�p�o�t� �l�e�v�e�l� �m�a�i�n�t�e�n�a�n�c�e� �w�i�l�l� �o�c�c�u�r� �a�t� 
�t�h�e� �r�e�g�u�l�a�r� �o�v�e�r�h�a�u�l�s� �a�n�d� �a�t� �s�o�m�e� �e�x�t�e�n�d�e�d� �S�R�A�s�.� 
�T�h�e� �a�c�t�u�a�l� �w�o�r�k� �p�e�r�f�o�r�m�e�d� �w�i�l�l� �b�e� �d�e�t�e�r�m�i�n�e�d� �b�y� �a� 
�t�e�a�m� �c�o�m�p�r�i�s�e�d� �o�f� �p�e�r�s�o�n�n�e�l� �f�r�o�m� �N�A�V�S�E�A� �a�n�d� �t�h�e� 
�a�p�p�r�o�p�r�i�a�t�e� �s�h�i�p�y�a�r�d� �p�l�u�s� �f�i�e�l�d� �t�e�a�m�s� �o�f� �s�u�p�p�o�r�t� 
�c�o�m�b�a�t� �s�y�s�t�e�m� �a�n�d� �H�M�&�E� �e�n�g�i�n�e�e�r�s�.� �M�a�j�o�r� �c�o�m�b�a�t� 
�s�y�s�t�e�m� �e�q�u�i�p�m�e�n�t�s� �s�u�c�h� �a�s� �s�e�n�s�o�r�s� �a�n�d� �o�r�d�n�a�n�c�e� 
�w�i�l�l� �b�e� �r�e�t�u�r�n�e�d� �t�o� �t�h�e� �m�a�n�u�f�a�c�t�u�r�e�r�.� 

�F�u�n�c�t�i�o�n�a�l� �A�n�a�l�y�s�i�s� 

�F�u�n�c�t�i�o�n�a�l� �f�l�o�w� �d�i�a�g�r�a�m�s� �f�o�r� �A�S�U�W� �o�p�e�r�a�t�i�o�n�s� �f�o�r� �b�o�t�h� 

�w�i�t�h�i�n� �t�h�e� �h�o�r�i�z�o�n� �a�n�d� �o�v�e�r� �t�h�e� �h�o�r�i�z�o�n� �e�n�g�a�g�e�m�e�n�t�s� �a�r�e� 

�p�r�o�v�i�d�e�d� �i�n� �A�p�p�e�n�d�i�x� �A�.� �F�i�g�u�r�e� �1�2� �s�h�o�w�s� �t�h�e� �b�a�s�i�c� �f�u�n�c�t�i�o�n�s� 

�t�h�a�t� �a�p�p�l�y� �t�o� �b�o�t�h� �t�y�p�e�s� �o�f� �e�n�g�a�g�e�m�e�n�t�s�.� �T�h�e� �s�u�b�s�e�q�u�e�n�t� 

�f�i�g�u�r�e�s� �i�l�l�u�s�t�r�a�t�e� �i�n� �m�o�r�e� �d�e�t�a�i�l� �t�h�e� �p�a�r�t�i�c�u�l�a�r� 

�c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �w�i�t�h�i�n� �h�o�r�i�z�o�n� �f�l�o�w�s� �a�n�d� �o�v�e�r� �h�o�r�i�z�o�n� 

�f�l�o�w�s�.



�3�0� 

�E�v�a�l�u�a�t�i�o�n� �F�a�c�t�o�r�s� 

�T�h�e�r�e� �a�r�e� �v�a�r�i�o�u�s� �c�r�i�t�e�r�i�a� �t�h�a�t� �c�a�n� �b�e� �u�s�e�d� �t�o� �e�v�a�l�u�a�t�e� 

�d�i�f�f�e�r�e�n�t� �c�o�m�b�a�t� �s�y�s�t�e�m� �c�o�n�c�e�p�t�s�.� �T�h�e�s�e� �i�n�c�l�u�d�e� �p�e�r�f�o�r�m�a�n�c�e� 

�m�e�a�s�u�r�e�s� �s�u�c�h� �a�s� �n�u�m�b�e�r� �o�f� �t�a�r�g�e�t�s� �e�n�g�a�g�e�d�,� �r�e�l�i�a�b�i�l�i�t�y� 

�m�e�a�s�u�r�e�s� �s�u�c�h� �a�s� �s�y�s�t�e�m� �a�v�a�i�l�a�b�i�l�i�t�y� �o�r� �t�o�t�a�l� �s�y�s�t�e�m� �f�a�i�l�u�r�e� 

�r�a�t�e�,� �a�n�d� �c�o�s�t� �m�e�a�s�u�r�e�s� �s�u�c�h� �a�s� �a�n� �e�s�t�i�m�a�t�e� �o�f� �l�i�f�e� �c�y�c�l�e� 

�c�o�s�t�.� �B�e�c�a�u�s�e� �t�h�e� �S�u�p�e�r�s�e�t� �C�o�n�c�e�p�t� �i�s� �p�r�e�s�e�n�t�l�y� �d�e�f�i�n�e�d� 

�o�n�l�y� �a�t� �a� �h�i�g�h� �l�e�v�e�l�,� �d�e�t�a�i�l�e�d� �c�o�m�p�a�r�i�s�o�n�s� �b�e�t�w�e�e�n� �t�h�e� �t�w�o� 

�c�o�n�c�e�p�t�s� �w�o�u�l�d� �b�e� �d�i�f�f�i�c�u�l�t� �a�n�d� �i�n� �m�a�n�y� �w�a�y�s� �m�e�a�n�i�n�g�l�e�s�s�.� 

�T�h�e�r�e�f�o�r�e�,� �i�n� �o�r�d�e�r� �t�o� �l�i�m�i�t� �t�h�e� �s�c�o�p�e� �o�f� �e�v�a�l�u�a�t�i�o�n� �t�o� 

�s�o�m�e�t�h�i�n�g� �t�r�a�c�t�a�b�l�e�,� �w�e� �w�i�l�l� �f�o�c�u�s� �o�u�r� �a�s�s�e�s�s�m�e�n�t�s� �i�n� �t�h�o�s�e� 

�a�r�e�a�s� �t�h�a�t� �o�u�r� �e�x�p�e�r�i�e�n�c�e� �t�e�l�l�s� �u�s� �w�i�l�l� �p�r�o�d�u�c�e� �t�h�e� �l�a�r�g�e�s�t� 

�d�i�f�f�e�r�e�n�c�e�s� �b�e�t�w�e�e�n� �t�h�e� �c�o�n�c�e�p�t�s�.� 

�S�i�n�c�e� �t�h�e� �p�r�i�n�c�i�p�a�l� �d�i�f�f�e�r�e�n�c�e�s� �b�e�t�w�e�e�n� �t�h�e�s�e� �t�w�o� 

�c�o�m�b�a�t� �s�y�s�t�e�m� �d�e�s�i�g�n� �c�o�n�c�e�p�t�s� �a�r�e� �i�n� �t�h�e�i�r� �a�r�c�h�i�t�e�c�t�u�r�e�,� 

�i�.�e�.� �h�o�w� �t�h�e� �c�o�m�p�o�n�e�n�t�s� �a�r�e� �i�n�t�e�r�c�o�n�n�e�c�t�e�d�,� �a�n�d� �i�n� �t�h�e�i�r� �u�s�e� 

�o�f� �c�o�m�m�o�n� �s�t�a�n�d�a�r�d� �c�o�m�p�o�n�e�n�t�s�,� �e�.�g�.� �c�o�n�s�o�l�e�s�;� �e�f�f�e�c�t�i�v�e�n�e�s�s� 

�m�e�a�s�u�r�e�s� �s�e�n�s�i�t�i�v�e� �t�o� �t�h�e�s�e� �d�i�f�f�e�r�e�n�c�e�s� �w�i�l�l� �b�e� �s�e�l�e�c�t�e�d�.� 

�S�i�n�c�e� �t�h�e� �C�o�m�b�a�t� �S�y�s�t�e�m� �S�u�p�e�r�s�e�t� �c�o�n�c�e�p�t� �i�s� �a� �f�o�r�c�e� 

�l�e�v�e�l� �c�o�n�c�e�p�t� �t�h�e�r�e� �m�u�s�t� �b�e� �s�e�v�e�r�a�l� �f�o�r�c�e� �l�e�v�e�l� �c�o�m�p�a�r�i�s�o�n�s�.� 

�T�h�e� �o�v�e�r�a�l�l� �p�a�y�o�f�f�,� �i�n� �t�e�r�m�s� �o�f� �l�i�f�e� �c�y�c�l�e� �a�f�f�o�r�d�a�b�i�l�i�t�y� �a�n�d� 

�i�n�c�r�e�a�s�e�d� �i�n�t�e�r�o�p�e�r�a�b�i�l�i�t�y�,� �o�f� �t�h�e� �s�u�p�e�r�s�e�t� �c�o�n�c�e�p�t� �c�a�n� �b�e� 

�p�r�o�p�e�r�l�y� �a�s�s�e�s�s�e�d� �o�n�l�y� �a�t� �t�h�e� �f�o�r�c�e� �l�e�v�e�l�.� �T�h�i�s� �p�r�o�j�e�c�t� 

�w�i�l�l� �l�o�o�k� �a�t� �t�w�o� �a�r�e�a�s� �o�f� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �w�h�i�c�h� �w�i�l�l� �b�e� 

�i�m�p�a�c�t�e�d� �b�y� �t�h�e� �s�u�p�e�r�s�e�t� �d�e�s�i�g�n�.� �T�h�e�s�e� �a�r�e�a�s� �o�f� �c�o�m�p�a�r�i�s�o�n



�3�1� 

�a�r�e�:� �(�1�)� �d�i�f�f�e�r�e�n�c�e�s� �i�n� �t�h�e� �t�y�p�e�s� �o�f� �A�S�U�W� �c�o�m�m�a�n�d� �a�n�d� 

�c�o�n�t�r�o�l� �i�n�t�e�r�f�a�c�e�s� �a�t� �t�h�e� �f�o�r�c�e� �l�e�v�e�l�,� �w�h�i�c�h� �a�r�e� �a� �m�e�a�s�u�r�e� 

�o�f� �t�h�e� �e�f�f�e�c�t�s� �o�f� �t�h�e� �a�r�c�h�i�t�e�c�t�u�r�e� �d�i�f�f�e�r�e�n�c�e�s�,� �a�n�d� �(�2�)� 

�d�i�f�f�e�r�e�n�c�e�s� �i�n� �t�h�e� �r�e�q�u�i�r�e�d� �n�u�m�b�e�r� �o�f� �s�p�a�r�e� �p�a�r�t�s� �f�o�r� 

�o�p�e�r�a�t�o�r� �c�o�n�s�o�l�e�s�,� �w�h�i�c�h� �i�s� �a� �m�e�a�s�u�r�e� �o�f� �t�h�e� �b�e�n�e�f�i�t�s� �o�f� 

�s�t�a�n�d�a�r�d� �c�o�m�p�o�n�e�n�t�s�.� �T�h�e�s�e� �a�r�e�a�s� �a�f�f�e�c�t� �t�h�e� �p�r�o�d�u�c�t�i�o�n� �a�n�d� 

�o�p�e�r�a�t�i�o�n�a�l� �s�u�p�p�o�r�t� �c�o�s�t�s� �o�f� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m�'�s� �l�i�f�e� �c�y�c�l�e�.� 

�A�d�d�i�t�i�o�n�a�l�l�y� �w�e� �c�a�n� �q�u�a�l�i�t�a�t�i�v�e�l�y� �a�s�s�e�s�s� �t�h�e� 

�d�i�f�f�e�r�e�n�c�e�s� �t�h�a�t� �t�h�e� �t�w�o� �c�o�m�b�a�t� �s�y�s�t�e�m� �a�r�c�h�i�t�e�c�t�u�r�e�s� �m�a�k�e� �a�t� 

�t�h�e� �s�i�n�g�l�e� �s�h�i�p� �l�e�v�e�l�.� �T�h�i�s� �w�i�l�l� �b�e� �d�o�n�e� �b�y� �c�o�m�p�a�r�i�n�g� �t�h�e� 

�p�r�o�p�o�s�e�d� �S�u�p�e�r�s�e�t� �d�e�s�t�r�o�y�e�r� �d�e�r�i�v�a�t�i�v�e� �w�i�t�h� �t�h�e� �B�a�s�e�l�i�n�e� �4� 

�D�D�G� �c�o�n�f�i�g�u�r�a�t�i�o�n� �i�n� �t�h�e� �a�r�e�a�s� �o�f�:� 

�1�)� �T�h�e� �i�m�p�a�c�t� �o�f� �u�p�g�r�a�d�e�s� �t�o� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� 

�2�)� �T�h�e� �e�a�s�e� �o�f� �s�o�f�t�w�a�r�e� �m�a�i�n�t�e�n�a�n�c�e� 

�3�)� �S�u�p�p�o�r�t� �o�f� �t�h�e� �s�h�i�p�'�s� �b�a�t�t�l�e� �o�r�g�a�n�i�z�a�t�i�o�n�;� �i�.�e�.� �h�o�w� 
�t�h�e� �c�r�e�w� �i�s� �o�r�g�a�n�i�z�e�d� �i�n� �s�u�p�p�o�r�t� �o�f� �t�h�e� �s�h�i�p�'�s� 
�m�i�s�s�i�o�n� 

�T�h�e�s�e� �a�r�e�a�s� �o�f� �c�o�m�p�a�r�i�s�o�n� �w�e�r�e� �s�e�l�e�c�t�e�d� �b�e�c�a�u�s�e� �t�h�e�y� 

�q�u�a�l�i�t�a�t�i�v�e�l�y� �r�e�f�l�e�c�t� �h�o�w� �w�e�l�l� �t�h�e� �a�r�c�h�i�t�e�c�t�u�r�e� �s�u�p�p�o�r�t�s� 

�f�u�t�u�r�e� �i�m�p�r�o�v�e�m�e�n�t�s� �t�o� �v�a�r�i�o�u�s� �s�u�b�s�y�s�t�e�m�s�!� �c�a�p�a�b�i�l�i�t�i�e�s� �a�n�d� 

�s�u�p�p�o�r�t�s� �t�h�e� �o�p�e�r�a�t�o�r� �i�n� �t�e�r�m�s� �o�f� �d�a�t�a� �a�n�d� �d�i�s�p�l�a�y�s�.� �T�h�e�s�e� 

�t�a�s�k�s� �c�a�n� �b�e� �e�a�s�y� �o�r� �d�i�f�f�i�c�u�l�t� �d�e�p�e�n�d�i�n�g� �o�n� �t�h�e� �o�r�i�g�i�n�a�l� 

�a�r�c�h�i�t�e�c�t�u�r�e�.� �T�h�e� �e�v�a�l�u�a�t�i�o�n� �o�f� �e�a�c�h� �o�f� �t�h�e�s�e� �a�r�e�a�s� �w�i�l�l� 

�f�o�c�u�s� �o�n� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �a�r�c�h�i�t�e�c�t�u�r�e�'�s� �s�u�p�p�o�r�t� �o�f� �A�S�U�W�.� 

�T�o� �a�s�s�e�s�s� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �u�p�g�r�a�d�a�b�i�l�i�t�y� �w�e� �w�i�l�l� 

�c�o�n�d�u�c�t� �b�o�t�h� �a� �q�u�i�c�k� �l�o�o�k� �a�s�s�e�s�s�m�e�n�t� �f�o�r� �A�S�U�W� �r�e�l�a�t�e�d



�3�2� 

�u�p�g�r�a�d�e�s� �a�n�d� �a� �d�e�t�a�i�l�e�d� �e�x�a�m�i�n�a�t�i�o�n� �o�f� �s�e�v�e�r�a�l� �s�p�e�c�i�f�i�c� �A�S�U�W� 

�u�p�g�r�a�d�e�s�.� �I�n� �t�h�e� �q�u�i�c�k� �l�o�o�k� �i�n�v�e�s�t�i�g�a�t�i�o�n� �w�e� �a�r�e� �c�o�n�c�e�r�n�e�d� 

�w�i�t�h� �t�h�e� �n�u�m�b�e�r� �o�f� �i�n�t�e�r�f�a�c�e�s� �w�h�i�c�h� �m�a�y� �b�e� �i�m�p�a�c�t�e�d� �b�y� �a�n� 

�u�p�g�r�a�d�e� �a�n�d� �t�h�e� �p�e�r�c�e�n�t�a�g�e� �o�f� �t�h�e� �t�o�t�a�l� �n�u�m�b�e�r� �o�f� �i�n�t�e�r�f�a�c�e�s� 

�i�m�p�a�c�t�e�d�.� �F�o�r� �t�h�e� �d�e�t�a�i�l�e�d� �e�x�a�m�i�n�a�t�i�o�n� �w�e� �w�i�l�l� �m�a�k�e� �a�n� 

�e�s�t�i�m�a�t�e� �o�f� �t�h�e� �i�m�p�a�c�t�s� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �a�r�e�a�s� �f�o�r� �b�o�t�h� 

�d�e�s�i�g�n� �c�o�n�c�e�p�t�s�:� 

�-� �N�u�m�b�e�r� �o�f� �s�u�b�s�y�s�t�e�m�s� �r�e�q�u�i�r�i�n�g� �s�o�f�t�w�a�r�e� �m�o�d�i�f�i�c�a�t�i�o�n�s� 

�-� �N�u�m�b�e�r� �o�f� �s�u�b�s�y�s�t�e�m�s� �r�e�q�u�i�r�i�n�g� �h�a�r�d�w�a�r�e� �m�o�d�i�f�i�c�a�t�i�o�n�s� 

�-� �N�u�m�b�e�r� �o�f� �i�n�t�e�r�f�a�c�e�s� �r�e�q�u�i�r�i�n�g� �m�o�d�i�f�i�c�a�t�i�o�n� �a�n�d� 
�r�e�t�e�s�t�i�n�g� 

�-� �T�y�p�e� �o�f� �C�h�a�n�g�e�d� �S�u�b�s�y�s�t�e�m� �D�o�c�u�m�e�n�t�a�t�i�o�n� 
�(�e�.�g� �B�l�,� �B�2� �s�p�e�c�i�f�i�c�a�t�i�o�n�s�)� 

�-� �I�m�p�a�c�t� �o�n� �t�r�a�i�n�i�n�g� �(�n�o�n�e�/�m�i�n�o�r�/�m�o�d�e�r�a�t�e�/�m�a�j�o�r�)� 

�-� �C�h�a�n�g�e�s� �t�o� �m�a�n�u�a�l�s� �(�y�e�s�/�n�o�)� 

�T�r�a�i�n�i�n�g� �i�m�p�a�c�t�s� �o�c�c�u�r� �a�t� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �s�u�b�s�y�s�t�e�m� �l�e�v�e�l�,� �a�t� 

�t�h�e� �A�S�U�W� �l�e�v�e�l�,� �a�n�d� �a�t� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �l�e�v�e�l�.� �C�o�m�b�a�t� 

�s�y�s�t�e�m� �l�e�v�e�l� �t�r�a�i�n�i�n�g� �i�s� �t�y�p�i�c�a�l�l�y� �c�a�l�l�e�d� �C�I�C� �t�e�a�m� �t�r�a�i�n�i�n�g�.� 

�M�a�n�u�a�l�s� �i�n�c�l�u�d�e� �t�e�c�h�n�i�c�a�l�,� �o�p�e�r�a�t�o�r�'�s� �a�n�d� �m�a�i�n�t�e�n�a�n�c�e� 

�m�a�n�u�a�l�s�.� 

�F�o�r� �t�h�e� �e�a�s�e� �o�f� �s�o�f�t�w�a�r�e� �m�a�i�n�t�e�n�a�n�c�e�,� �w�e� �w�i�l�l� �l�o�o�k� �a�t� 

�s�e�v�e�r�a�l� �h�i�g�h� �l�e�v�e�l� �c�o�m�p�a�r�i�s�o�n�s�.� �T�h�e� �c�o�m�p�a�r�i�s�o�n�s� �w�i�l�l� �a�s�s�e�s�s� 

�h�o�w� �w�e�l�l� �t�h�e� �t�w�o� �c�o�m�b�a�t� �s�y�s�t�e�m� �d�e�s�i�g�n�s� �i�m�p�l�e�m�e�n�t�,� �a�t� �t�h�e� 

�c�o�m�b�a�t� �s�y�s�t�e�m� �l�e�v�e�l�,� �t�h�e� �f�o�l�l�o�w�i�n�g�:� 

�1�)� �A� �s�o�f�t�w�a�r�e� �m�a�i�n�t�e�n�a�n�c�e� �p�l�a�n� 

�2�)� �A� �s�o�f�t�w�a�r�e� �c�h�a�n�g�e� �c�o�n�t�r�o�l� �b�o�a�r�d



�3�3� 

�3�)� �C�h�o�i�c�e� �o�f� �P�r�o�g�r�a�m�m�i�n�g� �l�a�n�g�u�a�g�e� 

�4�)� �S�o�f�t�w�a�r�e� �d�e�s�i�g�n� �s�t�a�n�d�a�r�d�s� 

�T�h�e� �e�x�i�s�t�e�n�c�e� �o�f� �a� �s�o�f�t�w�a�r�e� �m�a�i�n�t�e�n�a�n�c�e� �p�l�a�n� �a�n�d� �s�o�f�t�w�a�r�e� 

�c�h�a�n�g�e� �c�o�n�t�r�o�l� �b�o�a�r�d� �r�e�f�l�e�c�t� �o�n� �h�o�w� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �d�e�s�i�g�n� 

�i�s� �m�a�n�a�g�e�d� �t�h�r�o�u�g�h� �i�t�s� �l�i�f�e� �c�y�c�l�e�.� �T�h�e� �c�h�o�i�c�e� �o�f� 

�p�r�o�g�r�a�m�m�i�n�g� �l�a�n�g�u�a�g�e� �w�i�l�l� �d�e�t�e�r�m�i�n�e� �h�o�w� �e�a�s�y� �i�t� �w�i�l�l� �b�e� �t�o� 

�m�a�k�e� �f�u�t�u�r�e� �m�o�d�i�f�i�c�a�t�i�o�n�s� �t�o� �t�h�e� �d�e�s�i�g�n�.� �T�h�e� �s�a�m�e� �a�p�p�l�i�e�s� 

�t�o� �t�h�e� �s�o�f�t�w�a�r�e� �d�e�s�i�g�n� �s�t�a�n�d�a�r�d�s� �u�s�e�d� �i�n� �i�t�s� �d�e�v�e�l�o�p�m�e�n�t�.� 

�T�h�e� �i�d�e�a�l� �s�i�t�u�a�t�i�o�n� �w�o�u�l�d� �b�e� �h�a�v�e� �t�h�e� �f�o�l�l�o�w�i�n�g� 

�a�t�t�r�i�b�u�t�e�s�:� 

�1�)� �T�h�e�r�e� �i�s� �a� �c�o�m�b�a�t� �s�y�s�t�e�m� �l�e�v�e�l� �s�o�f�t�w�a�r�e� �m�a�i�n�t�e�n�a�n�c�e� 
�p�l�a�n� �w�h�i�c�h� �r�i�p�p�l�e�s� �d�o�w�n� �t�o� �t�h�e� �v�a�r�i�o�u�s� �s�u�b�s�y�s�t�e�m�s� �a�n�d� 
�t�h�e�i�r� �s�o�f�t�w�a�r�e� �m�a�i�n�t�e�n�a�n�c�e� �p�l�a�n�s� 

�2�)� �T�h�e�r�e� �i�s� �a� �c�h�a�n�g�e� �c�o�n�t�r�o�l� �b�o�a�r�d� �(�C�C�B�)� �w�h�i�c�h� �h�a�n�d�l�e�s� 
�t�h�e� �e�n�t�i�r�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �a�n�d� �a�l�l� �s�u�b�s�y�s�t�e�m� �i�n�t�e�r�f�a�c�e�s� 

�3�)� �T�h�e�r�e� �a�r�e� �s�u�b�s�y�s�t�e�m� �C�C�B�s� �w�h�i�c�h� �f�e�e�d� �i�n�t�o� �t�h�e� �c�o�m�b�a�t� 
�s�y�s�t�e�m� �l�e�v�e�l� �C�C�B� 

�4�)� �O�n�l�y� �o�n�e� �p�r�o�g�r�a�m�m�i�n�g� �l�a�n�g�u�a�g�e� �i�s� �u�s�e�d� �t�h�r�o�u�g�h�o�u�t� �t�h�e� 
�c�o�m�b�a�t� �s�y�s�t�e�m� 

�5�)� �A� �s�t�a�n�d�a�r�d� �i�n�t�e�r�f�a�c�e� �p�r�o�t�o�c�o�l� �i�s� �u�s�e�d� �a�n�d� �a�l�l� �c�o�d�e� 
�w�o�u�l�d� �b�e� �d�e�s�i�g�n�e�d�,� �d�e�v�e�l�o�p�e�d�,� �t�e�s�t�e�d� �a�n�d� �m�a�i�n�t�a�i�n�e�d� 
�f�o�l�l�o�w�i�n�g� �o�n�e� �s�t�a�n�d�a�r�d�.� 

�A�s� �p�a�r�t� �o�f� �t�h�e� �a�s�s�e�s�s�m�e�n�t� �w�e� �w�i�l�l� �t�h�e�n� �d�e�t�e�r�m�i�n�e� �h�o�w� �w�e�l�l� 

�t�h�e� �d�e�s�i�g�n� �c�o�n�c�e�p�t�s� �m�a�t�c�h� �t�h�i�s� �i�d�e�a�l� �f�o�r� �A�S�U�W�.� 

�F�o�r� �s�u�r�f�a�c�e� �o�p�e�r�a�t�i�o�n�s� �t�h�e� �C�O� �o�r� �t�h�e� �T�A�O� �n�e�e�d�s� �t�o� �s�e�e� 

�t�h�e� �A�S�U�W� �m�i�s�s�i�l�e� �e�n�g�a�g�e�m�e�n�t� �p�l�a�n�s�,� �p�r�o�j�e�c�t�e�d� �p�r�o�j�e�c�t�i�l�e� �p�a�t�h� 

�f�o�r� �t�h�e� �g�u�n�,� �a�n�d� �s�u�r�f�a�c�e� �t�a�r�g�e�t�s� �o�f� �i�n�t�e�r�e�s�t�.� �E�n�o�u�g�h� �d�a�t�a� 

�m�u�s�t� �b�e� �a�v�a�i�l�a�b�l�e� �a�t� �b�o�t�h� �t�h�e� �C�O�'�s� �a�n�d� �T�A�O�'�s� �d�i�s�p�l�a�y�s� �f�o�r



�3�4� 

�e�i�t�h�e�r� �t�o� �m�a�k�e� �a�n� �i�n�f�o�r�m�e�d� �d�e�c�i�s�i�o�n�.� �T�h�i�s� �d�a�t�a� �i�n�c�l�u�d�e�s� 

�t�h�r�e�a�t� �c�l�a�s�s�i�f�i�c�a�t�i�o�n�,� �p�r�e�s�e�n�t� �l�o�c�a�t�i�o�n�,� �a�n�d� �f�u�t�u�r�e� �i�n�t�e�n�t�.� 

�G�i�v�e�n� �a� �s�h�i�p�'�s� �b�a�t�t�l�e� �o�r�g�a�n�i�z�a�t�i�o�n�,� �t�h�e�r�e� �a�r�e� �s�e�v�e�r�a�l� 

�q�u�e�s�t�i�o�n�s� �w�h�i�c�h� �m�u�s�t� �b�e� �a�d�d�r�e�s�s�e�d�.� �T�h�e�s�e� �a�r�e�:� 

�1�)� �H�o�w� �d�o�e�s� �e�a�c�h� �d�e�s�i�g�n� �p�r�o�v�i�d�e� �s�u�p�p�o�r�t� �t�o� �t�h�e� 
�C�O�'�s� �d�e�c�i�s�i�o�n� �m�a�k�i�n�g� �p�r�o�c�e�s�s�?� 

�2�)� �H�o�w� �d�o�e�s� �d�a�t�a� �g�e�t� �p�a�s�s�e�d� �b�e�t�w�e�e�n� �t�h�e� �v�a�r�i�o�u�s� 
�l�e�v�e�l�s� �o�f� �c�o�m�m�a�n�d�?� 

�3�)� �H�o�w� �d�o� �t�h�e� �d�i�s�p�l�a�y�s� �c�o�m�p�a�r�e� �a�t� �e�a�c�h� �l�e�v�e�l� �o�f� 
�t�h�e� �b�a�t�t�l�e� �o�r�g�a�n�i�z�a�t�i�o�n�?� 

�T�h�e� �a�n�s�w�e�r�s� �t�o� �t�h�e�s�e� �q�u�e�s�t�i�o�n�s� �w�i�l�l� �y�i�e�l�d� �i�n�s�i�g�h�t� �i�n�t�o� �h�o�w� 

�w�e�l�l� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �d�e�s�i�g�n� �c�o�n�c�e�p�t� �p�r�o�v�i�d�e�s� �s�u�p�p�o�r�t� �t�o� 

�t�h�e� �b�a�t�t�l�e� �o�r�g�a�n�i�z�a�t�i�o�n� �f�o�r� �A�S�U�W� �o�p�e�r�a�t�i�o�n�s�.� 

�A�f�t�e�r� �c�o�m�p�a�r�i�n�g� �a�n�d� �c�o�n�t�r�a�s�t�i�n�g� �t�h�e� �v�a�r�i�o�u�s� �c�o�m�b�a�t� 

�s�y�s�t�e�m� �d�e�s�i�g�n� �c�o�n�c�e�p�t�s� �a�g�a�i�n�s�t� �t�h�e�s�e� �c�r�i�t�e�r�i�a�,� �o�n�e� �w�i�l�l� �b�e� 

�r�e�c�o�m�m�e�n�d�e�d� �f�o�r� �f�u�r�t�h�e�r� �c�o�n�s�i�d�e�r�a�t�i�o�n� �a�s� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� 

�d�e�s�i�g�n� �a�r�c�h�i�t�e�c�t�u�r�e� �f�o�r� �t�h�e� �n�e�x�t� �g�e�n�e�r�a�t�i�o�n� �o�f� �s�u�r�f�a�c�e� 

�c�o�m�b�a�t�a�n�t�s�.



�S�E�C�T�I�O�N� �4� 

�C�O�M�B�A�T� �S�Y�S�T�E�M� �D�E�S�I�G�N� �C�O�N�C�E�P�T�S� 

�T�h�i�s� �s�e�c�t�i�o�n� �p�r�o�v�i�d�e�s� �a� �d�e�s�c�r�i�p�t�i�o�n� �o�f� �e�a�c�h� �o�f� �t�h�e� 

�d�e�s�i�g�n� �c�o�n�c�e�p�t�s� �u�n�d�e�r� �c�o�n�s�i�d�e�r�a�t�i�o�n�.� �D�i�s�c�u�s�s�i�o�n� �w�i�l�l� 

�i�n�c�l�u�d�e� �a�n� �o�v�e�r�v�i�e�w� �o�f� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �a�n�d� �o�f� �A�S�U�W� 

�o�p�e�r�a�t�i�o�n�s� �f�o�r� �e�a�c�h� �c�o�n�c�e�p�t�.� 

�B�a�s�e�l�i�n�e� �4� �A�e�g�i�s� �C�o�m�b�a�t� �S�y�s�t�e�m� 

�T�h�e� �m�o�s�t� �r�e�c�e�n�t� �v�e�r�s�i�o�n� �o�f� �t�h�e� �A�e�g�i�s� �C�o�m�b�a�t� �S�y�s�t�e�m� �i�s� 

�f�o�u�n�d� �o�n� �t�h�e� �l�a�s�t� �n�i�n�e� �s�h�i�p�s� �o�f� �t�h�e� �T�i�c�o�n�d�e�r�o�g�a� �C�l�a�s�s� �G�u�i�d�e�d� 

�M�i�s�s�i�l�e� �C�r�u�i�s�e�r�s�,� �C�G�-�6�5� �t�h�r�o�u�g�h� �C�G�-�7�3�,� �a�n�d� �t�h�e� �f�i�r�s�t� 

�t�h�i�r�t�e�e�n� �s�h�i�p�s� �o�f� �t�h�e� �N�a�v�y�'�s� �n�e�w� �A�r�l�e�i�g�h� �B�u�r�k�e� �C�l�a�s�s� �G�u�i�d�e�d� 

�M�i�s�s�i�l�e� �D�e�s�t�r�o�y�e�r�s�.� �T�h�i�s� �v�e�r�s�i�o�n� �i�s� �t�h�e� �f�o�u�r�t�h� �s�t�e�p� �i�n� �a�n� 

�e�v�o�l�u�t�i�o�n� �o�f� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �d�e�v�e�l�o�p�m�e�n�t� �t�h�a�t� �b�e�g�a�n� �w�i�t�h� 

�t�h�e� �i�n�i�t�i�a�l� �d�e�p�l�o�y�m�e�n�t� �o�n� �U�S�S� �T�i�c�o�n�d�e�r�o�g�a�,� �C�G�-�4�7� �i�n� �1�9�8�3�.� 

�E�a�c�h� �o�f� �t�h�e�s�e� �s�t�e�p�s� �i�s� �t�e�r�m�e�d� �a� �b�a�s�e�l�i�n�e�.� �A� �s�e�l�e�c�t�i�o�n� �o�f� 

�u�p�g�r�a�d�e�s� �t�o� �t�h�e� �c�o�m�p�o�n�e�n�t�s� �o�f� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �a�r�e� �g�r�o�u�p�e�d� 

�t�o�g�e�t�h�e�r�,� �i�n�t�e�r�f�a�c�e�d� �w�i�t�h� �t�h�e� �p�r�e�v�i�o�u�s� �c�o�n�f�i�g�u�r�a�t�i�o�n�,� 

�t�e�s�t�e�d�,� �a�n�d� �t�h�e�n� �d�e�p�l�o�y�e�d� �o�n� �a� �b�l�o�c�k� �o�f� �s�h�i�p�s� �a�s� �t�h�e� �n�e�x�t� 

�c�o�m�b�a�t� �s�y�s�t�e�m� �b�a�s�e�l�i�n�e�.� �T�h�e� �r�e�s�u�l�t� �i�s� �t�h�a�t�,� �a�l�l� �s�h�i�p�s� 

�w�i�t�h�i�n� �a� �p�a�r�t�i�c�u�l�a�r� �b�a�s�e�l�i�n�e� �h�a�v�e� �t�h�e� �s�a�m�e� �e�q�u�i�p�m�e�n�t� 

�c�o�n�f�i�g�u�r�a�t�i�o�n� �a�n�d� �t�h�e� �s�a�m�e� �c�o�m�p�u�t�e�r� �p�r�o�g�r�a�m�s�.� �I�n�t�r�o�d�u�c�i�n�g� 

�u�p�g�r�a�d�e�s� �t�h�r�o�u�g�h� �b�a�s�e�l�i�n�e�s� �p�r�e�v�e�n�t�s� �t�h�e� �p�i�e�c�e�m�e�a�l� 

�3�5



�3�6� 

�i�n�t�r�o�d�u�c�t�i�o�n� �o�f� �u�p�g�r�a�d�e�s� �t�o� �s�h�i�p�s� �w�h�i�c�h� �w�o�u�l�d� �c�o�m�p�l�i�c�a�t�e� 

 ��m�a�i�n�t�e�n�a�n�c�e� �a�n�d� �l�o�g�i�s�t�i�c�s� �e�f�f�o�r�t�s�.� 

�B�a�s�e�l�i�n�e� �1� �c�o�n�s�i�s�t�s� �p�r�i�m�a�r�i�l�y� �o�f� �t�h�e� �a�n�t�i�a�i�r� �w�a�r�f�a�r�e� 

�s�y�s�t�e�m� �k�n�o�w�n� �a�s� �t�h�e� �A�e�g�i�s� �W�e�a�p�o�n� �S�y�s�t�e�m� �(�A�W�S�)�,� �a�n� �A�S�W� �s�y�s�t�e�m� 

�i�n�t�e�r�f�a�c�e�d� �w�i�t�h� �t�h�e� �A�W�S�,� �a�n�d� �s�u�r�f�a�c�e� �o�p�e�r�a�t�i�o�n�s� �i�n� �t�h�e� �f�o�r�m� 

�o�f� �a� �g�u�n� �s�y�s�t�e�m� �a�n�d� �t�h�e� �H�a�r�p�o�o�n� �a�n�t�i�s�h�i�p�p�i�n�g� �m�i�s�s�i�l�e� �s�y�s�t�e�m�.� 

�B�o�t�h� �o�f� �t�h�e�s�e� �s�y�s�t�e�m�s� �a�r�e� �c�o�n�t�r�o�l�l�e�d� �t�h�r�o�u�g�h� �t�h�e� �A�W�S�.� 

�B�a�s�e�l�i�n�e� �2� �i�n�t�r�o�d�u�c�e�d� �b�o�t�h� �a� �n�e�w� �m�i�s�s�i�l�e� �l�a�u�n�c�h�e�r� �s�y�s�t�e�m� 

�a�l�l�o�w�i�n�g� �f�o�r� �t�h�e� �a�d�d�i�t�i�o�n� �o�f� �t�h�e� �T�o�m�a�h�a�w�k� �W�e�a�p�o�n� �C�o�n�t�r�o�l� 

�S�y�s�t�e�m� �(�T�W�C�S�)� �f�o�r� �l�o�n�g� �r�a�n�g�e� �s�u�r�f�a�c�e� �a�n�d� �l�a�n�d� �s�t�r�i�k�e�s�,� �a�n�d� 

�n�e�w� �i�m�p�r�o�v�e�m�e�n�t�s� �t�o� �t�h�e� �A�S�W� �s�y�s�t�e�m�.� �T�h�e�r�e� �w�a�s�,� �i�n�i�t�i�a�l�l�y�,� �n�o� 

�d�i�g�i�t�a�l� �i�n�t�e�r�f�a�c�e� �b�e�t�w�e�e�n� �T�W�C�S� �a�n�d� �t�h�e� �C�o�m�m�a�n�d� �a�n�d� �D�e�c�i�s�i�o�n� 

�(�C�&�D�)� �e�l�e�m�e�n�t� �o�f� �t�h�e� �A�W�S�.� �H�o�w�e�v�e�r�,� �o�n�e� �w�a�s� �l�a�t�e�r� 

�i�m�p�l�e�m�e�n�t�e�d� �a�n�d� �b�e�c�a�m�e� �p�a�r�t� �o�f� �B�a�s�e�l�i�n�e� �2�.� �T�h�e� �u�p�g�r�a�d�e� �t�o� 

�t�h�e� �l�o�n�g� �r�a�n�g�e�,� �t�h�r�e�e� �d�i�m�e�n�s�i�o�n�a�l�,� �m�u�l�t�i�f�u�n�c�t�i�o�n� �r�a�d�a�r� 

�(�A�N�/�S�P�Y�-�1�B�)� �c�o�n�s�t�i�t�u�t�e�d� �t�h�e� �m�a�j�o�r� �p�o�r�t�i�o�n� �o�f� �t�h�e� 

�i�m�p�r�o�v�e�m�e�n�t�s� �f�o�r�m�i�n�g� �B�a�s�e�l�i�n�e� �3�.� �C�o�m�p�u�t�e�r� �a�n�d� �c�o�n�s�o�l�e� 

�u�p�g�r�a�d�e�s� �t�o� �t�h�e� �A�W�S�,� �u�p�g�r�a�d�e�s� �t�o� �T�W�C�S� �a�n�d� �t�h�e� �A�S�W� �s�y�s�t�e�n�,� 

�a�n�d� �a� �m�o�d�i�f�i�c�a�t�i�o�n� �t�o� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �a�r�c�h�i�t�e�c�t�u�r�e� �c�r�e�a�t�e�d� 

�B�a�s�e�l�i�n�e� �4�.� 

�T�h�e� �f�i�r�s�t� �t�h�r�e�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �b�a�s�e�l�i�n�e�s� �a�p�p�l�y� �t�o� �j�u�s�t� 

�A�e�g�i�s� �C�r�u�i�s�e�r�s�,� �C�G�-�4�7� �t�h�r�o�u�g�h� �C�G�-�6�4�.� �B�a�s�e�l�i�n�e� �4� �i�s� �u�n�i�q�u�e� 

�i�n� �t�h�a�t� �i�t� �a�p�p�l�i�e�s� �t�o� �t�w�o� �s�h�i�p� �c�l�a�s�s�e�s�,� �A�e�g�i�s� �C�r�u�i�s�e�r�s� �C�G�-�6�5� 

�t�h�r�o�u�g�h� �C�G�-�7�4� �a�n�d� �A�e�g�i�s� �D�e�s�t�r�o�y�e�r�s� �D�D�G�-�5�1� �t�h�r�o�u�g�h� �D�D�G�-�6�4� �a�n�d� 

�t�h�a�t� �i�t� �i�s� �c�o�n�s�i�d�e�r�e�d� �t�o� �b�e� �a� �s�u�p�e�r�s�e�t�.� �T�h�e�s�e� �u�n�i�q�u�e



�3�7� 

�c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �r�e�s�u�l�t� �f�r�o�m� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �d�e�s�i�g�n� �e�f�f�o�r�t� 

�i�n� �t�h�e� �e�a�r�l�y� �1�9�8�0�'�s� �f�o�r� �a� �n�e�w� �c�l�a�s�s� �o�f� �d�e�s�t�r�o�y�e�r�s�.� �T�h�e� �r�o�l�e� 

�o�f� �C�o�m�b�a�t� �S�y�s�t�e�m� �D�e�s�i�g�n� �A�g�e�n�t� �f�o�r� �t�h�i�s� �n�e�w� �d�e�s�t�r�o�y�e�r� �c�l�a�s�s� 

�w�a�s� �a�w�a�r�d�e�d� �t�o� �t�h�e� �s�a�m�e� �c�o�n�t�r�a�c�t�o�r�,� �G�e�n�e�r�a�l� �E�l�e�c�t�r�i�c� 

�(�f�o�r�m�e�r�l�y� �R�C�A�)� �t�h�a�t� �h�e�l�d� �t�h�e� �d�e�s�i�g�n� �a�g�e�n�t� �r�o�l�e� �f�o�r� �t�h�e� 

�e�a�r�l�i�e�r� �C�r�u�i�s�e�r� �c�o�m�b�a�t� �s�y�s�t�e�m� �b�a�s�e�l�i�n�e�s�.� �R�C�A� �p�r�o�p�o�s�e�d� 

�c�r�e�a�t�i�n�g� �o�n�e� �c�o�n�f�i�g�u�r�a�t�i�o�n� �t�h�a�t� �a�p�p�l�i�e�d� �t�o� �b�o�t�h� �t�h�e� �n�e�w� 

�d�e�s�t�r�o�y�e�r�s� �a�n�d� �t�h�e� �r�e�m�a�i�n�i�n�g� �c�r�u�i�s�e�r�s�.� �T�h�i�s� �a�l�l�o�w�e�d� �f�o�r� 

�d�e�v�e�l�o�p�m�e�n�t� �a�n�d� �p�r�o�d�u�c�t�i�o�n� �e�f�f�o�r�t�s� �t�o� �a�p�p�l�y� �t�o� �b�o�t�h� �s�h�i�p� 

�c�l�a�s�s�e�s�.� �T�h�i�s� �y�i�e�l�d�e�d� �a� �c�o�s�t� �s�a�v�i�n�g�s� �f�o�r� �r�e�s�e�a�r�c�h�,� 

�d�e�v�e�l�o�p�m�e�n�t�,� �a�n�d� �p�r�o�d�u�c�t�i�o�n�.� �C�r�e�a�t�i�o�n� �o�f� �a� �s�i�n�g�l�e� 

�c�o�n�f�i�g�u�r�a�t�i�o�n� �w�a�s� �p�o�s�s�i�b�l�e� �s�i�n�c�e� �t�h�e� �p�r�i�m�a�r�y� �m�i�s�s�i�o�n�s� �o�f� �t�h�e� 

�t�w�o� �s�h�i�p� �c�l�a�s�s�e�s� �a�r�e� �s�i�m�i�l�a�r�.� 

�T�h�e� �s�a�m�e� �d�e�v�e�l�o�p�m�e�n�t� �a�n�d� �p�r�o�d�u�c�t�i�o�n� �s�p�e�c�i�f�i�c�a�t�i�o�n�s� 

�a�p�p�l�y� �t�o� �b�o�t�h� �s�h�i�p� �c�l�a�s�s�e�s�.� �T�h�e�s�e� �s�p�e�c�i�f�i�c�a�t�i�o�n�s� �h�a�v�e� 

�y�i�e�l�d�e�d� �o�n�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �d�e�s�i�g�n� �w�h�i�c�h� �c�o�n�t�a�i�n�s� �a�l�l� �t�h�e� 

�e�q�u�i�p�m�e�n�t� �a�n�d� �c�o�m�p�u�t�e�r� �p�r�o�g�r�a�m�s� �n�e�c�e�s�s�a�r�y� �t�o� �f�u�l�f�i�l�l� �b�o�t�h� 

�s�h�i�p� �c�l�a�s�s�e�s�'� �t�o�p� �l�e�v�e�l� �r�e�q�u�i�r�e�m�e�n�t�s�.� �W�h�i�l�e� �t�h�e� �e�x�a�c�t� 

�e�q�u�i�p�m�e�n�t� �c�o�n�f�i�g�u�r�a�t�i�o�n� �d�o�e�s� �n�o�t� �a�p�p�l�y� �t�o� �b�o�t�h� �s�h�i�p� �c�l�a�s�s�e�s�,� 

�t�h�e� �c�o�m�p�u�t�e�r� �p�r�o�g�r�a�m� �s�p�e�c�i�f�i�c�a�t�i�o�n�s� �a�n�d� �c�o�m�p�u�t�e�r� �i�n�t�e�r�f�a�c�e� 

�d�o�c�u�m�e�n�t�s� �d�o�.� �T�h�e� �r�e�s�u�l�t�i�n�g� �c�o�m�p�u�t�e�r� �s�o�u�r�c�e� �c�o�d�e� �i�s� 

�c�o�n�s�i�d�e�r�e�d� �t�o� �b�e� �a� �s�u�p�e�r�s�e�t� �c�o�m�p�u�t�e�r� �p�r�o�g�r�a�m�.� �F�r�o�m� �t�h�i�s� 

�s�o�u�r�c�e� �c�o�d�e� �t�w�o� �d�i�f�f�e�r�e�n�t� �t�a�c�t�i�c�a�l� �c�o�m�p�u�t�e�r� �l�o�a�d�s� �a�r�e� 

�g�e�n�e�r�a�t�e�d�,� �o�n�e� �f�o�r� �e�a�c�h� �s�h�i�p� �c�l�a�s�s� �t�o� �h�a�n�d�l�e� �t�h�e� �e�q�u�i�p�m�e�n�t
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�d�i�f�f�e�r�e�n�c�e�s� �b�e�t�w�e�e�n� �t�h�e� �t�w�o� �s�h�i�p� �c�l�a�s�s�e�s�.� �F�i�g�u�r�e� �1� �p�r�o�v�i�d�e�s� 

�a� �h�i�g�h� �l�e�v�e�l� �b�l�o�c�k� �d�i�a�g�r�a�m� �o�f� �t�h�i�s� �s�u�p�e�r�s�e�t� �c�o�n�f�i�g�u�r�a�t�i�o�n�.� 

�C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �t�h�e� �B�a�s�e�l�i�n�e� �4� 
�A�e�g�i�s� �C�o�m�b�a�t� �S�y�s�t�e�m� 

�T�h�e� �B�a�s�e�l�i�n�e� �4� �c�o�m�b�a�t� �s�y�s�t�e�m� �d�e�s�i�g�n� �e�v�o�l�v�e�d� �f�r�o�m� �a� 

�s�i�n�g�l�e� �w�a�r�f�a�r�e� �e�n�g�a�g�e�m�e�n�t� �s�y�s�t�e�m� �f�o�r� �A�A�W� �i�n�t�e�r�f�a�c�e�d� �w�i�t�h� 

�o�w�n�s�h�i�p� �c�o�m�m�a�n�d�.� �I�n� �t�h�i�s� �c�a�s�e�,� �C�&�D� �i�s� �e�q�u�a�t�e�d� �w�i�t�h� �C�o�m�m�a�n�d�.� 

�T�h�i�s� �b�a�s�i�c� �a�r�c�h�i�t�e�c�t�u�r�e� �r�e�m�a�i�n�s� �s�u�c�h� �t�h�a�t� �a�l�l� �A�A�W� �s�e�n�s�o�r�s� 

�a�n�d� �t�h�e� �v�a�r�i�o�u�s� �w�e�a�p�o�n� �c�o�n�t�r�o�l� �s�y�s�t�e�m�s� �f�o�r� �t�h�e� �o�t�h�e�r� �w�a�r�f�a�r�e� 

�a�r�e�a�s� �m�u�s�t� �a�l�s�o� �i�n�t�e�r�f�a�c�e� �w�i�t�h� �C�&�D�.� 

�C�&�D� �c�o�n�t�a�i�n�s� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �l�e�v�e�l� �d�a�t�a�b�a�s�e�,� �d�i�s�p�l�a�y� 

�d�r�i�v�e�r�s�,� �a�n�d� �t�h�r�e�a�t� �a�n�d� �w�e�a�p�o�n�s� �d�o�c�t�r�i�n�e�.� �T�h�e� �t�a�c�t�i�c�a�l� 

�d�a�t�a�b�a�s�e� �i�s� �g�e�n�e�r�a�t�e�d� �a�n�d� �m�a�i�n�t�a�i�n�e�d� �i�n� �C�&�D�.� �T�h�i�s� �s�a�m�e� 

�d�a�t�a�b�a�s�e� �i�s� �u�s�e�d� �t�o� �p�r�o�d�u�c�e� �t�h�e� �t�a�c�t�i�c�a�l� �p�i�c�t�u�r�e� �o�n� �t�h�e� 

�m�a�j�o�r�i�t�y� �o�f� �c�o�n�s�o�l�e�s� �i�n� �c�C�I�c�.� �A� �t�r�a�c�k� �c�a�n�n�o�t� �b�e� �e�n�g�a�g�e�d� 

�u�n�l�e�s�s� �C�&�D� �h�a�s� �i�t� �i�n� �i�t�s� �d�a�t�a�b�a�s�e�;� �n�o� �e�n�g�a�g�e�m�e�n�t� �c�a�n� �o�c�c�u�r� 

�w�i�t�h�o�u�t� �C�&�D�'�s� �i�n�v�o�l�v�e�m�e�n�t�.� 

�A�e�g�i�s� �D�i�s�p�l�a�y� �S�y�s�t�e�m� �(�A�D�S�)� �i�s� �t�h�e� �c�o�m�m�a�n�d� �l�e�v�e�l� �d�i�s�p�l�a�y� 

�s�y�s�t�e�m�.� �I�t� �c�o�n�s�i�s�t�s� �o�f� �a� �l�a�r�g�e� �s�c�r�e�e�n� �p�r�o�j�e�c�t�i�o�n� �s�y�s�t�e�m� 

�d�r�i�v�e�n� �b�y� �a� �c�o�n�s�o�l�e� �s�e�t� �a�n�d� �c�o�m�p�u�t�e�r�.� �A�D�S� �w�a�s� �o�r�i�g�i�n�a�l�l�y� 

�c�o�n�c�e�i�v�e�d� �a�s� �t�h�e� �C�O�'�s� �p�e�r�s�o�n�a�l� �d�i�s�p�l�a�y� �s�u�i�t�e�,� �b�u�t� �a�s� �t�h�e� 

�c�o�m�b�a�t� �s�y�s�t�e�m� �h�a�s� �e�v�o�l�v�e�d�,� �A�D�S�'�s� �c�a�p�a�b�i�l�i�t�i�e�s� �h�a�v�e� �g�r�o�w�n�.� 

�T�h�e� �m�o�s�t� �i�m�p�o�r�t�a�n�t� �c�a�p�a�b�i�l�i�t�y� �i�s� �t�h�e� �a�b�i�l�i�t�y� �f�o�r� �t�h�e� �C�O� �t�o� 

�a�u�t�o�m�a�t�i�c�a�l�l�y� �i�s�s�u�e� �a�n� �e�n�g�a�g�e�m�e�n�t� �o�r�d�e�r� �(�E�O�)� �v�i�a� �h�i�s
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�c�o�n�s�o�l�e�.� �A�D�S� �d�a�t�a� �i�n�p�u�t� �i�s� �l�i�m�i�t�e�d� �t�o� �j�u�s�t� �t�h�e� �C�&�D� �d�a�t�a�b�a�s�e� 

�a�n�d� �m�a�n�u�a�l� �d�a�t�a� �e�n�t�r�y�.� �A�D�S� �i�s� �c�o�n�n�e�c�t�e�d� �o�n�l�y� �t�o� �c�&�D�.� �I�f� 

�d�a�t�a� �i�s� �n�o�t� �i�n� �t�h�e� �C�&�D� �d�a�t�a�b�a�s�e� �A�D�S� �w�i�l�l� �n�o�t� �r�e�c�e�i�v�e� �i�t� �a�n�d� 

�t�h�e� �C�O� �w�i�l�l� �n�o�t� �s�e�e� �i�t�.� �T�h�e� �C�O� �c�a�n� �o�n�l�y� �i�s�s�u�e� �e�n�g�a�g�e�m�e�n�t� 

�o�r�d�e�r�s� �o�n� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �d�i�s�p�l�a�y�e�d� �o�n� �h�i�s� �c�o�n�s�o�l�e�.� 

�C�&�D�,� �n�o�t� �A�D�S�,� �i�s� �c�o�n�n�e�c�t�e�d� �t�o� �t�h�e� �s�t�a�n�d�a�r�d� �b�a�t�t�l�e�g�r�o�u�p� 

�d�i�g�i�t�a�l� �c�o�m�m�u�n�i�c�a�t�i�o�n�s� �l�i�n�k�,� �L�i�n�k�-�1�1�.� �C�&�D� �c�o�r�r�e�l�a�t�e�s� 

�o�w�n�s�h�i�p� �s�e�n�s�o�r� �d�a�t�a� �w�i�t�h� �t�h�a�t� �r�e�c�e�i�v�e�d� �o�v�e�r� �L�i�n�k�-�1�1�.� 

�N�e�i�t�h�e�r� �C�&�D� �n�o�r� �A�D�S� �h�a�s� �a�c�c�e�s�s� �t�o� �t�h�e� �s�t�a�n�d�a�r�d� �c�h�a�r�a�c�t�e�r� 

�o�r�i�e�n�t�e�d� �O�T�H� �l�i�n�k�s�.� �O�n�l�y� �T�W�C�S� �d�o�e�s�.� �O�T�H� �d�a�t�a� �c�o�r�r�e�l�a�t�i�o�n� 

�o�c�c�u�r�s� �o�n�l�y� �i�n� �T�W�C�S� �f�o�r� �t�a�r�g�e�t�i�n�g� �p�u�r�p�o�s�e�s�.� �T�h�e�r�e� �i�s� �n�o� �w�a�y� 

�t�o� �g�e�t� �O�T�H� �i�n�d�i�c�a�t�i�o�n�s� �a�n�d� �w�a�r�n�i�n�g� �(�I�&�W�)� �i�n�f�o�r�m�a�t�i�o�n� 

�d�i�s�p�l�a�y�e�d� �t�o� �c�o�m�m�a�n�d� �a�t� �A�D�S� �e�x�c�e�p�t� �t�h�r�o�u�g�h� �m�a�n�u�a�l� �d�a�t�a� �e�n�t�r�y� 

�A�A�W� �c�o�n�t�r�o�l� �i�s� �s�p�l�i�t� �b�e�t�w�e�e�n� �t�w�o� �c�o�m�p�o�n�e�n�t�s� �o�f� �t�h�e� 

�c�o�m�b�a�t� �s�y�s�t�e�m�.� �C�&�D� �c�o�r�r�e�l�a�t�e�s� �a�l�l� �i�n�c�o�m�i�n�g� �a�i�r� �t�r�a�c�k�s� �a�n�d� 

�p�e�r�f�o�r�m�s� �t�h�e� �n�e�c�e�s�s�a�r�y� �t�h�r�e�a�t� �e�v�a�l�u�a�t�i�o�n� �f�u�n�c�t�i�o�n�s�.� �A�f�t�e�r� 

�A�D�S� �i�s�s�u�e�s� �e�n�g�a�g�e�m�e�n�t� �o�r�d�e�r�s� �C�&�D� �p�r�o�v�i�d�e�s� �a�l�l� �n�e�c�e�s�s�a�r�y� 

�t�r�a�c�k� �d�a�t�a� �t�o� �t�h�e� �m�i�s�s�i�l�e� �c�o�n�t�r�o�l�l�e�r�.� �T�h�e� �W�e�a�p�o�n� �C�o�n�t�r�o�l� 

�S�y�s�t�e�m� �(�W�C�S�)�,� �g�i�v�e�n� �a�n� �e�n�g�a�g�e�m�e�n�t� �o�r�d�e�r� �o�n� �a� �t�a�r�g�e�t�,� 

�c�a�l�c�u�l�a�t�e�s� �w�h�e�n� �t�h�e� �m�i�s�s�i�l�e� �c�a�n� �b�e� �l�a�u�n�c�h�e�d�,� �s�c�h�e�d�u�l�e�s� 

�i�l�l�u�m�i�n�a�t�o�r� �t�i�m�e�s�,� �c�a�l�c�u�l�a�t�e�s� �m�i�d�c�o�u�r�s�e� �m�i�s�s�i�l�e� �g�u�i�d�a�n�c�e� 

�c�o�m�m�a�n�d�s� �a�n�d� �p�r�o�v�i�d�e�s� �d�a�t�a� �t�o� �t�h�e� �m�i�s�s�i�l�e� �l�a�u�n�c�h�i�n�g� �s�y�s�t�e�m� 

�t�o� �p�r�e�p�a�r�e� �t�h�e� �m�i�s�s�i�l�e� �f�o�r� �f�i�r�i�n�g�.� �I�n� �t�h�e� �e�v�e�n�t� �o�f� �a� 

�c�o�m�p�l�e�t�e� �C�&�D� �f�a�i�l�u�r�e� �(�i�.�e�.� �a�l�l� �b�a�c�k�u�p�s� �a�l�s�o� �f�a�i�l�)� �o�n�e� �c�o�u�l�d� 

�n�o�t� �g�e�t� �a�n� �A�A�W� �e�n�g�a�g�e�m�e�n�t� �o�f�f� �e�v�e�n� �t�h�o�u�g�h� �C�&�D� �c�o�n�t�a�i�n�s� �n�o
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�m�i�s�s�i�l�e� �g�u�i�d�a�n�c�e� �f�u�n�c�t�i�o�n�s�.� 

�A�l�l� �A�S�W� �c�o�r�r�e�l�a�t�i�o�n� �f�u�n�c�t�i�o�n�s�,� �f�i�r�e� �c�o�n�t�r�o�l� 

�c�a�l�c�u�l�a�t�i�o�n�s�,� �a�n�d� �d�i�s�p�l�a�y� �d�r�i�v�e�r�s� �a�r�e� �c�o�n�t�a�i�n�e�d� �w�i�t�h�i�n� �t�h�e� 

�A�S�W� �C�o�n�t�r�o�l� �S�y�s�t�e�m� �(�A�S�W�C�S�)�.� �A�S�W�C�S� �i�n�t�e�r�f�a�c�e�s� �w�i�t�h� �C�&�D� �t�o� 

�r�e�c�e�i�v�e� �a�d�d�i�t�i�o�n�a�l� �A�S�W� �d�a�t�a� �f�r�o�m� �L�i�n�k�-�1�1�,� �t�o� �p�r�o�v�i�d�e� �A�S�W� 

�t�r�a�c�k�s� �t�o� �C�&�D�,� �a�n�d� �t�o� �h�a�n�d�l�e� �t�h�e� �c�o�m�m�a�n�d� �c�o�n�t�r�o�l� �a�s�p�e�c�t�s� �o�f� 

�A�S�W� �e�n�g�a�g�e�m�e�n�t�s�.� �A�l�l� �o�r�g�a�n�i�c� �A�S�W� �s�e�n�s�o�r�s� �p�r�o�v�i�d�e� �i�n�p�u�t� �j�u�s�t� 

�t�o� �t�h�e� �A�S�W�C�S�.� �T�h�e� �A�S�W�C�S� �d�i�r�e�c�t�l�y� �c�o�n�t�r�o�l�s� �a�l�l� �A�S�W� 

�e�n�g�a�g�e�m�e�n�t�s�.� 

�C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �A�S�U�W� �o�p�e�r�a�t�i�o�n�s� �i�n� �t�h�e� 
�B�a�s�e�l�i�n�e� �4� �A�e�g�i�s� �C�o�m�b�a�t� �S�y�s�t�e�m� 

�I�n� �B�a�s�e�l�i�n�e� �4� �t�h�e� �A�S�U�W� �O�T�H� �c�o�n�f�i�g�u�r�a�t�i�o�n� �a�p�p�l�i�e�s� �t�o� 

�b�o�t�h� �t�h�e� �A�e�g�i�s� �C�r�u�i�s�e�r� �a�n�d� �D�e�s�t�r�o�y�e�r� �c�l�a�s�s�e�s�.� �H�o�w�e�v�e�r�,� 

�t�h�e�r�e� �a�r�e� �t�w�o� �g�u�n� �w�e�a�p�o�n� �s�y�s�t�e�m� �(�G�W�S�)� �c�o�n�f�i�g�u�r�a�t�i�o�n�s� �w�i�t�h�i�n� 

�t�h�e� �B�a�s�e�l�i�n�e� �4� �d�e�s�i�g�n�.� �T�h�e� �C�r�u�i�s�e�r� �c�o�n�f�i�g�u�r�a�t�i�o�n� �h�a�s� �a� 

�d�e�d�i�c�a�t�e�d� �s�u�r�f�a�c�e� �r�a�d�a�r� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �i�t� �w�h�i�l�e� �t�h�e� 

�D�e�s�t�r�o�y�e�r� �c�o�n�f�i�g�u�r�a�t�i�o�n� �d�o�e�s� �n�o�t�.� �B�o�t�h� �c�o�n�f�i�g�u�r�a�t�i�o�n�s� 

�p�r�o�v�i�d�e� �f�o�r� �t�h�e� �t�r�a�n�s�m�i�s�s�i�o�n� �o�f� �t�r�a�c�k�s� �f�r�o�m� �t�h�e� �A�N�/�S�P�Y�-�1� 

�r�a�d�a�r� �t�o� �t�h�e� �g�u�n� �c�o�m�p�u�t�i�n�g� �s�y�s�t�e�m� �a�n�d� �t�h�e� �a�c�c�e�p�t�a�n�c�e� �o�f� 

�e�n�g�a�g�e�m�e�n�t� �o�r�d�e�r�s� �f�r�o�m� �t�h�e� �A�W�S�.� �F�i�g�u�r�e� �4� �s�h�o�w�s� �t�h�e� 

�r�e�s�u�l�t�i�n�g� �A�S�U�W� �c�o�n�f�i�g�u�r�a�t�i�o�n� �w�h�i�c�h� �w�i�l�l� �b�e� �u�s�e�d� �t�h�r�o�u�g�h�o�u�t� 

�t�h�i�s� �p�r�o�j�e�c�t�.� 

�S�u�r�f�a�c�e� �d�a�t�a� �i�s� �r�e�c�e�i�v�e�d� �o�v�e�r� �L�i�n�k�-�1�1� �a�n�d� �e�n�t�e�r�e�d� �i�n�t�o� 

�t�h�e� �C�&�D� �d�a�t�a�b�a�s�e�.� �T�h�i�s� �d�a�t�a� �i�n�c�l�u�d�e�s� �b�a�t�t�l�e�g�r�o�u�p� �s�u�r�f�a�c�e
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�d�a�t�a� �c�o�r�r�e�l�a�t�e�d� �w�i�t�h� �o�t�h�e�r� �d�a�t�a� �a�l�r�e�a�d�y� �i�n� �C�&�D�'�s� �d�a�t�a�b�a�s�e�.� 

�r�a�d�a�r� �t�r�a�c�k�s� �a�n�d� �O�T�H� �t�r�a�c�k�s�.� �T�h�i�s� �d�a�t�a� �c�a�n� �t�h�e�n� �b�e� �S�u�r�f�a�c�e� 

�r�a�d�a�r� �t�r�a�c�k�s� �a�r�e� �e�n�t�e�r�e�d� �i�n�t�o� �t�h�e� �C�&�D� �d�a�t�a�b�a�s�e� �f�r�o�m� �b�o�t�h� �t�h�e� 

�S�P�S�-�6�7� �a�n�d� �S�P�Y� �r�a�d�a�r�s�.� �S�u�r�f�a�c�e� �v�i�d�e�o� �i�s� �s�e�n�t� �t�o� 

�s�w�i�t�c�h�b�o�a�r�d�s� �f�o�r� �d�i�s�p�l�a�y�.� �C�&�D� �c�a�n� �c�o�r�r�e�l�a�t�e� �t�h�i�s� �d�a�t�a� �w�i�t�h� 

�L�i�n�k�-�1�1� �d�a�t�a�.� �C�&�D� �s�e�n�d�s� �s�u�r�f�a�c�e� �t�r�a�c�k�s� �t�o� �t�h�e� �G�W�S�.� �S�u�r�f�a�c�e� 

�v�i�d�e�o� �f�r�o�m� �b�o�t�h� �t�h�e� �S�P�S�-�6�7� �a�n�d� �S�P�Y�-�1�D� �i�s� �p�r�o�v�i�d�e�d� �t�o� �t�h�e� �G�W�S� 

�o�p�e�r�a�t�o�r�.� �G�W�S� �a�l�s�o� �r�e�c�e�i�v�e�s� �r�a�d�a�r� �t�r�a�c�k�s� �d�i�r�e�c�t�l�y� �f�r�o�m� �i�t�s� 

�f�i�r�e� �c�o�n�t�r�o�l� �r�a�d�a�r�,� �S�P�Y�-�1�.� 

�O�T�H� �s�u�r�f�a�c�e� �c�o�n�t�a�c�t�s� �a�r�e� �r�e�c�e�i�v�e�d� �o�v�e�r� �t�h�e� �N�a�v�y�'�s� 

�s�t�a�n�d�a�r�d� �O�T�H� �d�a�t�a� �l�i�n�k�,� �O�T�C�I�X�S�,� �a�n�d� �e�n�t�e�r�e�d� �i�n�t�o� �t�h�e� �T�W�C�S� 

�d�a�t�a�b�a�s�e�.� �T�h�i�s� �i�n�c�l�u�d�e�s� �c�o�n�t�a�c�t� �t�r�a�i�t�s� �a�n�d� �p�a�r�a�m�e�t�e�r�s� �w�h�i�c�h� 

�a�l�l�o�w� �f�o�r� �c�o�r�r�e�l�a�t�i�o�n� �i�n�t�o� �a� �s�u�r�f�a�c�e� �t�r�a�c�k�.� �T�W�C�S� �o�p�e�r�a�t�e�s� 

�w�i�t�h�i�n� �t�h�e� �B�G�D�B�M� �r�u�l�e�s� �f�o�r� �O�T�H� �e�n�g�a�g�e�m�e�n�t�s�.� �E�v�e�n� �t�h�o�u�g�h� �C�&�D� 

�c�o�n�t�r�o�l�s� �H�a�r�p�o�o�n� �w�h�i�c�h� �i�s� �a�n� �O�T�H� �A�S�U�W� �m�i�s�s�i�l�e�,� �C�&�D� �d�o�e�s� �n�o�t� 

�f�o�l�l�o�w� �t�h�e� �B�G�D�B�M� �r�u�l�e�s�.� 

�C�&�D� �a�n�d� �T�W�C�S� �e�x�c�h�a�n�g�e� �d�a�t�a� �i�n�c�l�u�d�i�n�g� �s�u�r�f�a�c�e� �t�r�a�c�k�s� 

�a�c�c�o�r�d�i�n�g� �t�o� �a�n� �a�g�r�e�e�d� �m�e�s�s�a�g�e� �p�r�o�t�o�c�o�l�.� �D�a�t�a� �r�e�c�e�i�v�e�d� �f�r�o�m� 

�t�h�e� �o�t�h�e�r� �c�a�n� �b�e� �m�e�r�g�e�d� �o�r� �c�o�r�r�e�l�a�t�e�d� �a�c�c�o�r�d�i�n�g� �t�h�e� �r�u�l�e�s� 

�e�s�t�a�b�l�i�s�h�e�d� �i�n� �t�h�a�t� �p�r�o�t�o�c�o�l�.� �T�h�i�s� �i�n�t�e�r�f�a�c�e� �a�l�l�o�w�s� �T�W�C�S� 

�a�c�c�e�s�s� �t�o� �t�h�e� �s�u�r�f�a�c�e� �d�a�t�a� �f�o�u�n�d� �o�n� �L�i�n�k�-�1�1�.� �I�f� �t�h�e� 

�i�n�t�e�r�f�a�c�e� �i�s� �d�o�w�n�,� �T�W�C�S� �w�i�l�l� �p�a�s�s�i�v�e�l�y� �t�a�p� �t�h�e� �i�n�t�e�r�f�a�c�e� 

�b�e�t�w�e�e�n� �t�h�e� �L�i�n�k�-�1�1� �r�e�c�e�i�v�e�r� �a�n�d� �C�&�D�.� 

�C�&�D� �s�e�n�d�s� �a�l�l� �s�u�r�f�a�c�e� �t�r�a�c�k�s� �i�n� �i�t�s� �d�a�t�a�b�a�s�e� �t�o� �A�D�S� �f�o�r� 

�C�o�m�m�a�n�d� �d�i�s�p�l�a�y�.� �S�p�e�c�i�a�l� �d�a�t�a� �p�o�i�n�t�s� �s�u�c�h� �a�s� �d�a�t�a� �r�e�c�e�i�v�e�d
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�o�v�e�r� �s�e�c�u�r�e� �p�h�o�n�e�s� �c�a�n� �b�e� �m�a�n�u�a�l�l�y� �e�n�t�e�r�e�d� �i�n�t�o� �A�D�S�.� �T�h�i�s� 

�d�a�t�a� �c�a�n�n�o�t� �b�e� �a�u�t�o�m�a�t�i�c�a�l�l�y� �e�n�t�e�r�e�d� �i�n� �e�i�t�h�e�r� �C�&�D� �o�r� �T�W�C�S� 

�d�a�t�a�b�a�s�e�.� 

�A�D�S�,� �v�i�a� �C�&�D�,� �w�i�l�l� �i�s�s�u�e� �a�n� �E�O� �o�n� �a� �s�u�r�f�a�c�e� �t�r�a�c�k� �t�o� �b�e� 

�e�n�g�a�g�e�d� �b�y� �t�h�e� �g�u�n�.� �C�&�D� �w�i�l�l� �s�e�n�d� �t�h�e� �t�r�a�c�k� �a�n�d� �a�s�s�o�c�i�a�t�e�d� 

�p�a�r�a�m�e�t�e�r�s� �t�o� �t�h�e� �G�W�S�.� �G�W�S� �w�i�l�l� �d�e�v�e�l�o�p� �a� �f�i�r�e� �c�o�n�t�r�o�l� 

�s�o�l�u�t�i�o�n� �o�n� �t�h�a�t� �t�r�a�c�k�.� �T�h�i�s� �s�o�l�u�t�i�o�n� �i�s� �s�e�n�t� �b�a�c�k� �f�o�r� 

�a�p�p�r�o�v�a�l�.� �G�W�S� �w�i�l�l� �t�h�e�n� �i�n�i�t�i�a�t�e� �t�h�e� �f�i�r�i�n�g� �o�f� �t�h�e� �g�u�n�.� 

�T�h�e� �s�u�r�f�a�c�e� �f�i�r�e� �c�o�n�t�r�o�l� �r�a�d�a�r� �w�i�l�l� �t�r�a�c�k� �t�h�e� �p�r�o�j�e�c�t�i�l�e�s� 

�a�n�d� �p�r�o�v�i�d�e� �i�n�p�u�t� �t�o� �t�h�e� �G�W�S� �t�o� �c�o�r�r�e�c�t� �t�h�e� �g�u�n�'�s� �a�i�m�.� 

�B�a�s�e�d� �o�n� �t�h�e� �t�a�c�t�i�c�a�l� �s�i�t�u�a�t�i�o�n� �t�h�e� �C�O� �w�i�l�l� �e�i�t�h�e�r� 

�r�e�c�e�i�v�e� �o�r�d�e�r�s� �o�v�e�r� �L�i�n�k�-�1�1� �t�o� �e�n�g�a�g�e� �a� �s�u�r�f�a�c�e� �t�r�a�c�k� �w�i�t�h� 

�H�a�r�p�o�o�n�,� �o�r� �w�i�l�l� �i�n�i�t�i�a�t�e� �e�n�g�a�g�e�m�e�n�t� �h�i�m�s�e�l�f�.� �U�p�o�n� �A�D�S�'�s� 

�o�r�d�e�r� �C�&�D� �w�i�l�l� �s�e�n�d� �t�h�e� �s�u�r�f�a�c�e� �t�r�a�c�k� �a�n�d� �a�s�s�o�c�i�a�t�e�d� 

�p�a�r�a�m�e�t�e�r�s� �o�v�e�r� �t�o� �t�h�e� �H�a�r�p�o�o�n� �L�a�u�n�c�h� �C�o�n�t�r�o�l� �S�e�t�.� �T�h�e� 

�H�a�r�p�o�o�n� �L�a�u�n�c�h� �C�o�n�t�r�o�l� �S�e�t� �w�i�l�l� �c�a�l�c�u�l�a�t�e� �a� �f�i�r�e� �c�o�n�t�r�o�l� 

�s�o�l�u�t�i�o�n� �a�n�d� �d�i�s�p�l�a�y� �t�h�a�t� �p�r�o�p�o�s�e�d� �f�l�i�g�h�t� �p�l�a�n� �o�n� �t�h�e� 

�c�o�n�t�r�o�l� �p�a�n�e�l� �i�n� �C�I�C�.� �T�h�e� �A�n�t�i�s�u�r�f�a�c�e� �W�a�r�f�a�r�e� �C�o�o�r�d�i�n�a�t�o�r� 

�(�A�S�U�W�C�)� �c�a�n� �m�a�n�u�a�l�l�y� �m�o�d�i�f�y� �t�h�a�t� �p�l�a�n�.� �H�e� �c�a�n� �a�l�s�o� �e�n�t�e�r� 

�t�h�e� �d�e�s�i�r�e�d� �f�l�i�g�h�t� �p�a�t�h� �d�i�r�e�c�t�l�y� �i�n�t�o� �t�h�e� �c�o�m�p�u�t�e�r�.� �T�h�e� 

�A�S�U�W�C� �m�u�s�t� �t�u�r�n� �t�h�e� �f�i�r�i�n�g� �k�e�y� �t�o� �a�l�l�o�w� �i�g�n�i�t�i�o�n� �a�t� �t�h�e� 

�a�p�p�r�o�v�e�d� �t�i�m�e�.� 

�A� �T�A�S�M� �e�n�g�a�g�e�m�e�n�t� �c�a�n� �b�e� �i�n�i�t�i�a�t�e�d� �e�i�t�h�e�r� �f�r�o�m� �C�&�D� �o�r� 

�T�w�c�S�.� �C�&�D� �c�a�n� �a�s�k� �f�o�r� �a�n� �e�n�g�a�g�e�m�e�n�t� �p�l�a�n� �o�n� �a� �p�a�r�t�i�c�u�l�a�r� 

�s�u�r�f�a�c�e� �t�r�a�c�k� �w�h�i�c�h� �i�t� �h�a�s� �p�r�o�v�i�d�e�d�.� �T�h�e� �T�W�C�S� �o�p�e�r�a�t�o�r� �w�i�l�l
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�d�e�v�e�l�o�p� �t�h�e� �p�l�a�n�.� �T�h�a�t� �p�l�a�n� �i�s� �s�e�n�t� �b�a�c�k� �t�o� �C�&�D� �a�n�d� �t�h�e�n� �t�o� 

�A�D�S� �f�o�r� �d�i�s�p�l�a�y� �a�n�d� �a�p�p�r�o�v�a�l�.� �A� �h�a�r�d�c�o�p�y� �o�f� �t�h�e� �e�n�g�a�g�e�m�e�n�t� 

�p�l�a�n� �m�u�s�t� �b�e� �s�i�g�n�e�d� �b�y� �t�h�e� �C�O�,� �a�p�p�r�o�v�i�n�g� �t�h�e� �m�i�s�s�i�o�n� �a�n�d� �t�h�e� 

�l�a�u�n�c�h� �t�i�m�e�.� �T�h�e�n� �T�W�C�S� �w�i�l�l� �p�r�e�p�a�r�e� �t�h�e� �m�i�s�s�i�l�e�,� �p�r�o�v�i�d�i�n�g� 

�i�t� �t�h�e� �r�e�q�u�i�r�e�d� �d�a�t�a� �v�i�a� �t�h�e� �s�h�i�p�b�o�a�r�d� �m�i�s�s�i�l�e� �v�e�r�t�i�c�a�l� 

�l�a�u�n�c�h�i�n�g� �s�y�s�t�e�m�.� �A�t� �t�h�e� �a�p�p�r�o�v�e�d� �t�i�m�e� �t�h�e� �m�i�s�s�i�l�e� �w�i�l�l� 

�i�g�n�i�t�e� �a�n�d� �b�e�g�i�n� �t�o� �l�e�a�v�e� �t�h�e� �l�a�u�n�c�h�e�r�.� 

�T�W�C�S� �c�a�n� �r�e�c�e�i�v�e� �a� �f�o�r�c�e� �l�e�v�e�l� �e�n�g�a�g�e�m�e�n�t� �o�r�d�e�r� �o�v�e�r� 

�O�T�C�I�X�S� �o�n� �a�n� �O�T�H� �t�r�a�c�k�.� �T�h�i�s� �t�r�a�c�k� �m�a�y� �o�r� �m�a�y� �n�o�t� �b�e� �h�e�l�d� 

�b�y� �C�&�D�.� �I�f� �n�o�t�,� �t�h�a�t� �t�r�a�c�k� �m�u�s�t� �b�e� �e�n�t�e�r�e�d� �i�n�t�o� �C�&�D� �a�n�d� �A�D�S� 

�b�e�f�o�r�e� �a�p�p�r�o�v�a�l� �w�i�l�l� �b�e� �g�i�v�e�n� �f�o�r� �t�h�e� �e�n�g�a�g�e�m�e�n�t�.� �T�h�e�n� �t�h�e� 

�s�t�e�p�s� �a�r�e� �b�a�s�i�c�a�l�l�y� �t�h�e� �s�a�m�e� �a�s� �f�o�r� �a� �C�&�D� �i�n�i�t�i�a�t�e�d� 

�e�n�g�a�g�e�m�e�n�t�.� 

�T�h�e� �C�O� �c�a�n� �a�l�s�o� �s�e�l�e�c�t� �t�o� �u�s�e� �t�h�e� �p�r�i�m�a�r�y� �a�n�t�i�a�i�r� 

�m�i�s�s�i�l�e� �a�g�a�i�n�s�t� �a� �s�u�r�f�a�c�e� �t�a�r�g�e�t�.� �C�&�D� �s�e�n�d�s� �a�n� �e�n�g�a�g�e�m�e�n�t� 

�o�r�d�e�r� �t�o� �W�C�S�.� �W�C�S� �r�e�s�p�o�n�d�s� �w�i�t�h� �t�h�e� �e�a�r�l�i�e�s�t� �a�n�d� �l�a�t�e�s�t� 

�t�i�m�e�s� �t�o� �l�a�u�n�c�h� �a�n�d� �b�e�g�i�n�s� �t�o� �s�c�h�e�d�u�l�e� �i�l�l�u�m�i�n�a�t�o�r� �t�i�m�e�.� �I�n� 

�t�h�i�s� �m�i�s�s�i�l�e�'�s� �s�u�r�f�a�c�e� �m�o�d�e�,� �t�h�e� �t�a�r�g�e�t� �m�u�s�t� �b�e� �c�o�n�t�i�n�u�o�u�s�l�y� 

�i�l�l�u�m�i�n�a�t�e�d� �s�o� �t�h�e� �m�i�s�s�i�l�e� �c�a�n� �h�o�m�e� �i�n� �o�n� �t�h�e� �s�i�g�n�a�l�.� �R�a�n�g�e� 

�o�f� �t�h�e� �e�n�g�a�g�e�m�e�n�t� �i�s� �l�i�m�i�t�e�d� �t�o� �t�h�e� �i�l�l�u�m�i�n�a�t�o�r�'�s� �r�a�d�a�r� 

�h�o�r�i�z�o�n�.� 

�C�o�m�b�a�t� �S�y�s�t�e�m� �S�u�p�e�r�s�e�t� �D�e�s�i�g�n� �C�o�n�c�e�p�t� 

�O�n�e� �o�f� �t�h�e� �d�e�s�i�g�n�s� �f�o�r� �f�u�t�u�r�e� �s�u�r�f�a�c�e� �c�o�m�b�a�t�a�n�t�s� �i�s� 

�c�a�l�l�e�d� �a� �f�o�r�c�e� �l�e�v�e�l� �C�o�m�b�a�t� �S�y�s�t�e�m� �S�u�p�e�r�s�e�t�.� �T�h�e� �i�d�e�a
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�b�e�h�i�n�d� �t�h�e� �s�u�p�e�r�s�e�t� �c�o�n�c�e�p�t� �i�s� �t�h�a�t� �f�u�t�u�r�e� �c�o�m�b�a�t� �s�y�s�t�e�m�s� 

�n�e�e�d� �t�o� �b�e� �d�e�s�i�g�n�e�d� �a�n�d� �d�e�v�e�l�o�p�e�d� �a�t� �t�h�e� �f�o�r�c�e� �l�e�v�e�l�.� �W�h�i�l�e� 

�c�o�m�m�o�n� �s�e�n�s�o�r�s� �a�n�d� �w�e�a�p�o�n�s� �a�r�e� �u�s�e�d� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �f�l�e�e�t� 

�t�o�d�a�y�,� �n�o� �s�i�n�g�l�e� �i�n�t�e�g�r�a�t�i�o�n� �m�e�t�h�o�d�o�l�o�g�y� �t�o� �c�o�n�n�e�c�t� �t�h�e�s�e� 

�s�e�n�s�o�r�s� �a�n�d� �w�e�a�p�o�n�s� �p�r�e�v�a�i�l�s�.� �T�h�e� �s�u�p�e�r�s�e�t� �c�o�n�c�e�p�t� �p�r�o�v�i�d�e�s� 

�a� �m�e�t�h�o�d�o�l�o�g�y� �f�o�r� �t�h�e� �f�u�n�c�t�i�o�n�a�l� �c�o�n�n�e�c�t�i�v�i�t�y� �b�e�t�w�e�e�n� 

�e�l�e�m�e�n�t�s�.� �T�h�e� �p�r�o�p�o�s�a�l� �i�s� �t�o� �c�r�e�a�t�e� �o�n�e� �m�a�s�t�e�r� �c�o�m�b�a�t� 

�s�y�s�t�e�m�,� �a�t� �a� �f�l�e�e�t� �l�e�v�e�l�,� �f�r�o�m� �w�h�i�c�h� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m�s� �f�o�r� 

�a�l�l� �s�u�r�f�a�c�e� �c�o�m�b�a�t�a�n�t�s� �w�o�u�l�d� �b�e� �d�e�r�i�v�e�d�.� 

�T�h�e� �C�o�m�b�a�t� �S�y�s�t�e�m� �S�u�p�e�r�s�e�t� �i�s� �a� �d�e�s�i�g�n� �c�o�n�c�e�p�t�;� �t�h�e� 

�e�n�t�i�r�e� �s�u�p�e�r�s�e�t� �w�i�l�l� �n�e�v�e�r� �b�e� �i�n�s�t�a�l�l�e�d� �o�n� �a� �s�i�n�g�l�e� �s�h�i�p�.� 

�W�h�a�t� �w�i�l�l� �b�e� �d�e�v�e�l�o�p�e�d� �a�n�d� �p�r�o�d�u�c�e�d� �a�r�e� �c�a�l�l�e�d� �c�o�m�b�a�t� �s�y�s�t�e�m� 

�d�e�r�i�v�a�t�i�v�e�s� �o�f� �t�h�e� �o�r�i�g�i�n�a�l� �s�u�p�e�r�s�e�t�.� �A�t� �a� �h�i�g�h� �l�e�v�e�l� �t�h�e� 

�c�o�m�b�a�t� �s�y�s�t�e�m� �s�u�p�e�r�s�e�t� �i�s� �d�e�f�i�n�e�d� �a�s� �t�h�e� �s�e�t� �c�o�n�t�a�i�n�i�n�g� �a�l�l� 

�w�a�r�f�a�r�e� �a�r�e�a� �m�i�s�s�i�o�n�s� �a�n�d� �s�u�p�p�o�r�t�i�n�g� �f�u�n�c�t�i�o�n�a�l� �e�l�e�m�e�n�t�s�.� 

�T�h�e�s�e� �m�i�s�s�i�o�n� �a�r�e�a�s� �a�n�d� �s�u�p�p�o�r�t� �f�u�n�c�t�i�o�n�s� �a�r�e� �t�h�e�n� �a�l�l�o�c�a�t�e�d� 

�t�o� �t�h�e� �v�a�r�i�o�u�s� �U�.�S�.� �N�a�v�y� �s�u�r�f�a�c�e� �v�e�s�s�e�l�s�.� �T�h�e� �s�u�p�e�r�s�e�t� 

�a�l�l�o�c�a�t�i�o�n� �p�r�o�c�e�s�s� �a�s�s�u�m�e�s� �t�h�a�t� �a�n�y� �c�o�m�b�a�t� �s�y�s�t�e�m� �m�u�s�t� 

�p�o�s�s�e�s�s� �a�n� �e�f�f�e�c�t�i�v�e� �c�o�m�m�a�n�d� �a�n�d� �c�o�n�t�r�o�l� �s�t�r�u�c�t�u�r�e� �f�o�r� 

�i�n�t�r�a�s�h�i�p� �a�n�d� �i�n�t�e�r�s�h�i�p� �o�p�e�r�a�t�i�o�n�s� �a�n�d� �m�u�s�t� �p�r�o�v�i�d�e� �f�o�r� 

�b�a�s�i�c� �s�e�l�f� �d�e�f�e�n�s�e� �o�f� �t�h�e� �s�h�i�p�.� �T�h�e� �r�e�q�u�i�r�e�d� �m�i�s�s�i�o�n�s� �o�f� 

�t�h�e� �N�a�v�y� �d�e�t�e�r�m�i�n�e� �t�h�e� �f�i�n�a�l� �a�l�l�o�c�a�t�i�o�n� �o�f� �s�e�n�s�o�r�s� �a�n�d� 

�w�e�a�p�o�n�s� �t�o� �t�h�e� �v�a�r�i�o�u�s� �d�e�r�i�v�a�t�i�v�e�s�.� �A� �k�e�y� �p�o�i�n�t� �i�s� �t�h�a�t� 

�r�e�g�a�r�d�l�e�s�s� �o�f� �w�h�i�c�h� �s�e�n�s�o�r�s� �a�n�d� �w�e�a�p�o�n�s� �a�r�e� �s�e�l�e�c�t�e�d� �f�o�r� 

�d�e�p�l�o�y�m�e�n�t� �o�n� �a�n�y� �d�e�r�i�v�a�t�i�v�e�,� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �a�n�d� �c�o�n�t�r�o�l
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�f�l�o�w�s� �b�e�t�w�e�e�n� �c�o�m�m�a�n�d� �a�n�d� �t�h�e� �w�a�r�f�a�r�e� �c�o�o�r�d�i�n�a�t�o�r�s� �a�n�d� �t�h�e� 

�c�o�n�n�e�c�t�i�v�i�t�y� �o�f� �t�h�e� �s�e�n�s�o�r�s� �t�o� �t�h�e� �w�e�a�p�o�n�s� �a�r�e� �t�h�e� �s�a�m�e� �o�n� 

�a�n�y� �d�e�r�i�v�a�t�i�v�e�.� 

�T�h�e�r�e� �a�r�e� �f�o�u�r� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �t�h�e� �f�o�r�c�e� �l�e�v�e�l� 

�C�o�m�b�a�t� �S�y�s�t�e�m� �S�u�p�e�r�s�e�t� �w�h�i�c�h� �m�u�s�t� �b�e� �f�o�u�n�d� �i�n� �a�l�l� �c�o�m�b�a�t� 

�s�y�s�t�e�m� �c�o�n�f�i�g�u�r�a�t�i�o�n�s� �d�e�r�i�v�e�d� �f�r�o�m� �i�t�.� �T�h�e�s�e� �a�r�e�:� 

�(�1�)� �t�h�e� �s�a�m�e� �f�u�n�c�t�i�o�n�a�l� �c�o�n�n�e�c�t�i�v�i�t�y� �e�x�i�s�t�s� �b�e�t�w�e�e�n� 
�e�l�e�m�e�n�t�s� 

�(�2�)� �t�h�e� �s�a�m�e� �c�o�m�m�a�n�d� �a�n�d� �c�o�n�t�r�o�l� �s�t�r�u�c�t�u�r�e� �e�x�i�s�t�s� �o�n� 
�a�l�l� �d�e�r�i�v�a�t�i�v�e�s� 

�(�3�)� �a�l�l� �d�e�r�i�v�a�t�i�v�e�s� �s�u�p�p�o�r�t� �a� �m�u�l�t�i�-�m�i�s�s�i�o�n� �e�n�v�i�r�o�n�m�e�n�t� 
�t�h�r�o�u�g�h� �a�n� �a�p�p�r�o�p�r�i�a�t�e� �s�e�t� �o�f� �w�e�a�p�o�n�s� �a�n�d� �s�e�n�s�o�r�s� 

�(�4�)� �a� �s�e�t� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �l�i�n�k�s� �e�x�i�s�t�s� �t�h�a�t� �s�u�p�p�o�r�t�s� 
�t�h�a�t� �c�o�m�m�a�n�d� �a�n�d� �c�o�n�t�r�o�l� �s�t�r�u�c�t�u�r�e�.� 

�T�h�e�s�e� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �a�r�e� �r�e�q�u�i�r�e�d� �t�o� �b�e� �c�o�m�m�o�n� �t�o� �a�l�l� 

�c�o�m�b�a�t� �s�y�s�t�e�m� �s�u�p�e�r�s�e�t� �d�e�r�i�v�a�t�i�v�e�s�.� �O�t�h�e�r� �f�u�n�c�t�i�o�n�s� �a�n�d� 

�a�t�t�r�i�b�u�t�e�s� �s�u�c�h� �a�s� �a� �s�p�e�c�i�f�i�c� �s�e�n�s�o�r� �o�r� �t�h�e� �a�b�i�l�i�t�y� �t�o� 

�c�o�n�t�r�o�l� �a�i�r�c�r�a�f�t� �w�i�l�l� �b�e� �u�n�i�q�u�e� �t�o� �e�a�c�h� �d�e�r�i�v�a�t�i�v�e�.� 

�F�i�g�u�r�e� �2� �p�r�o�v�i�d�e�d� �a� �h�i�g�h� �l�e�v�e�l� �f�u�n�c�t�i�o�n�a�l� �d�i�a�g�r�a�m� �o�f� �a� 

�c�o�m�b�a�t� �s�y�s�t�e�m� �s�u�p�e�r�s�e�t�.� �T�h�i�s� �c�o�n�c�e�p�t� �i�s� �i�n� �s�u�p�p�o�r�t� �o�f� �m�o�r�e� 

�c�o�n�c�e�p�t�u�a�l� �c�o�m�b�a�t� �s�y�s�t�e�m� �a�r�c�h�i�t�e�c�t�u�r�e� �g�o�a�l�s� �a�s� �o�u�t�l�i�n�e�d� �b�y� 

�C�u�l�l�e�n� �[�4�]� �a�n�d� �P�o�l�l�a�r�d� �[�5�]�.� �T�h�e� �s�u�p�e�r�s�e�t� �n�e�e�d�s� �t�o� �s�u�p�p�o�r�t� �a� 

�w�i�d�e� �v�a�r�i�e�t�y� �o�f� �a�c�t�i�v�e� �a�n�d� �p�a�s�s�i�v�e� �s�e�n�s�o�r�s� �c�o�v�e�r�i�n�g� �m�u�c�h� �o�f� 

�t�h�e� �e�l�e�c�t�r�o�m�a�g�n�e�t�i�c� �a�n�d� �a�c�o�u�s�t�i�c� �s�p�e�c�t�r�a�.� �T�h�e� �i�n�f�o�r�m�a�t�i�o�n� 

�f�r�o�m� �t�h�e�s�e� �s�e�n�s�o�r�s� �m�u�s�t� �b�e� �r�e�p�o�r�t�e�d� �d�i�r�e�c�t�l�y� �t�o� �t�h�e� 

�a�p�p�r�o�p�r�i�a�t�e� �w�a�r�f�a�r�e� �c�o�o�r�d�i�n�a�t�o�r�s�.� �E�a�c�h� �w�a�r�f�a�r�e� �a�r�e�a� 

�c�o�o�r�d�i�n�a�t�o�r� �m�u�s�t� �b�e� �c�a�p�a�b�l�e� �o�f� �c�o�n�t�r�o�l�l�i�n�g� �a�l�l� �l�o�n�g�,� �m�e�d�i�u�n�,
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�a�n�d� �s�h�o�r�t� �r�a�n�g�e� �w�e�a�p�o�n�s� �a�t� �h�i�s� �d�i�s�p�o�s�a�l�.� �E�a�c�h� �w�a�r�f�a�r�e� �a�r�e�a� 

�c�o�o�r�d�i�n�a�t�o�r� �m�u�s�t� �i�n�t�e�r�f�a�c�e� �d�i�r�e�c�t�l�y� �w�i�t�h� �C�o�m�m�a�n�d�.� 

�I�n�f�o�r�m�a�t�i�o�n� �s�u�c�h� �a�s� �s�e�n�s�o�r� �d�a�t�a�,� �e�n�g�a�g�e�m�e�n�t� �r�e�c�o�m�m�e�n�d�a�t�i�o�n�s� 

�a�n�d� �w�e�a�p�o�n� �s�t�a�t�u�s� �f�l�o�w�s� �u�p� �t�o� �c�o�m�m�a�n�d� �f�r�o�m� �t�h�e� �v�a�r�i�o�u�s� 

�w�a�r�f�a�r�e� �c�o�o�r�d�i�n�a�t�o�r�s�.� �C�o�n�t�r�o�l� �i�n� �t�h�e� �f�o�r�m� �o�f� �e�n�g�a�g�e�m�e�n�t� 

�o�r�d�e�r�s� �a�n�d� �d�o�c�t�r�i�n�e�,� �a�n�d� �d�a�t�a� �s�u�c�h� �a�s� �d�i�s�s�i�m�i�l�a�r� �s�o�u�r�c�e� 

�c�o�r�r�e�l�a�t�i�o�n�s� �a�n�d� �I�&�W� �i�n�f�o�r�m�a�t�i�o�n�,� �f�l�o�w� �d�o�w�n� �f�r�o�m� �b�o�t�h� 

�o�w�n�s�h�i�p� �a�n�d� �f�o�r�c�e� �l�e�v�e�l� �c�o�m�m�a�n�d�.� 

�Y�o�u�n�g� �[�2�]� �p�r�e�s�e�n�t�s� �t�h�r�e�e� �p�o�s�t�u�l�a�t�e�d� �c�o�m�b�a�t� �s�y�s�t�e�m� 

�d�e�r�i�v�a�t�i�v�e�s�.� �T�w�o� �o�f� �t�h�e�s�e� �a�r�e� �f�o�r� �s�u�r�f�a�c�e� �c�o�m�b�a�t�a�n�t�s�:� 

�s�t�r�i�k�e� �c�r�u�i�s�e�r� �a�n�d� �d�e�s�t�r�o�y�e�r�.� �T�h�e� �s�t�r�i�k�e� �c�r�u�i�s�e�r� �d�e�r�i�v�a�t�i�v�e� 

�i�n�v�o�l�v�e�s� �c�o�n�t�r�o�l�l�i�n�g� �A�S�U�W� �a�n�d� �S�t�r�i�k�e� �a�i�r�c�r�a�f�t� �w�h�i�l�e� �t�h�e� 

�d�e�s�t�r�o�y�e�r� �d�e�r�i�v�a�t�i�v�e� �d�o�e�s� �n�o�t�.� �S�i�n�c�e� �t�h�i�s� �p�r�o�j�e�c�t� �i�s� 

�l�i�m�i�t�e�d� �t�o� �s�u�r�f�a�c�e� �w�a�r�f�a�r�e� �o�p�e�r�a�t�i�o�n�s� �i�n�v�o�l�v�i�n�g� �o�n�l�y� �s�u�r�f�a�c�e� 

�c�o�m�b�a�t�a�n�t� �a�s�s�e�t�s�,� �t�h�e� �d�e�s�t�r�o�y�e�r� �d�e�r�i�v�a�t�i�v�e� �w�i�l�l� �b�e� �u�s�e�d� �f�o�r� 

�t�h�e� �r�e�m�a�i�n�d�e�r� �o�f� �t�h�i�s� �p�r�o�j�e�c�t�.� �F�i�g�u�r�e� �5� �p�r�o�v�i�d�e�s� �a� �h�i�g�h� 

�l�e�v�e�l� �b�l�o�c�k� �d�i�a�g�r�a�m� �o�f� �t�h�i�s� �d�e�r�i�v�a�t�i�v�e�'�s� �c�o�n�f�i�g�u�r�a�t�i�o�n�.� 

�C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �t�h�e� �D�e�s�t�r�o�y�e�r� �S�u�p�e�r�s�e�t� 
�D�e�r�i�v�a�t�i�v�e� �C�o�m�b�a�t� �S�y�s�t�e�m� �C�o�n�f�i�g�u�r�a�t�i�o�n� 

�e�L�a�i�d� �o�u�t� �i�n� �a� �d�e�t�e�c�t�-�c�o�n�t�r�o�l�-�e�n�g�a�g�e� �p�h�i�l�o�s�o�p�h�y�,� �b�u�t� �w�i�t�h�i�n� 

�a� �S�i�n�g�l�e� �w�a�r�f�a�r�e� �a�r�e�a� �"�c�o�n�t�r�o�l�"� �i�s� �t�h�a�t� �o�f� �w�e�a�p�o�n� �c�o�n�t�r�o�l�.� 

�C�o�m�m�a�n�d� �c�o�n�t�r�o�l� �i�s� �d�o�n�e� �t�h�r�o�u�g�h� �t�h�e� �w�a�r�f�a�r�e� �a�r�e�a� 

�c�o�o�r�d�i�n�a�t�o�r�.
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�®� �A�l�l� �w�a�r�f�i�g�h�t�i�n�g� �p�a�t�h�s� �f�o�l�l�o�w� �a� �c�l�e�a�r� �t�r�a�i�l� �f�r�o�m� �s�e�n�s�o�r� 

�d�e�t�e�c�t�i�o�n� �t�o� �w�e�a�p�o�n� �c�o�n�t�r�o�l� �t�o� �w�e�a�p�o�n� �e�n�g�a�g�e�m�e�n�t� 

�e� �S�p�e�c�i�f�i�c� �s�e�n�s�o�r� �o�r� �w�e�a�p�o�n� �o�p�e�r�a�t�o�r�s� �w�i�t�h�i�n� �a�n� �i�n�d�i�v�i�d�u�a�l� 

�w�a�r�f�a�r�e� �a�r�e�a� �r�e�p�o�r�t� �t�o� �t�h�a�t� �w�a�r�f�a�r�e� �a�r�e�a� �c�o�o�r�d�i�n�a�t�o�r�.� �A�l�l� 

�w�a�r�f�a�r�e� �a�r�e�a� �c�o�o�r�d�i�n�a�t�o�r�s� �r�e�p�o�r�t� �d�i�r�e�c�t�l�y� �t�o� �o�w�n�s�h�i�p� 

�c�o�m�m�a�n�d�.� 

�e� �C�o�m�m�a�n�d� �l�e�v�e�l� �d�a�t�a�b�a�s�e� �i�s� �f�l�e�x�i�b�l�e� �i�n� �i�t�s� �p�a�r�t�i�t�i�o�n�i�n�g� �t�o� 

�a�d�j�u�s�t� �t�o� �a� �p�a�r�t�i�c�u�l�a�r� �d�e�p�l�o�y�m�e�n�t�.� 

�e� �T�h�e�r�e� �i�s� �n�o� �s�e�p�a�r�a�t�e� �E�l�e�c�t�r�o�n�i�c� �W�a�r�f�a�r�e� �(�E�W�)� �m�i�s�s�i�o�n� �a�r�e�a�.� 

�E�W� �n�o�w� �f�a�l�l�s� �d�i�r�e�c�t�l�y� �u�n�d�e�r� �C�o�m�m�a�n�d�'�s� �c�o�n�t�r�o�l�.� 

�e� �E�a�c�h� �w�a�r�f�a�r�e� �a�r�e�a� �c�o�o�r�d�i�n�a�t�o�r� �i�s� �c�h�a�r�g�e�d� �w�i�t�h� �t�h�e� 

�c�o�n�t�r�o�l�l�i�n�g� �a�l�l� �a�v�a�i�l�a�b�l�e� �w�e�a�p�o�n�s� �i�n� �t�h�a�t� �w�a�r�f�a�r�e� �a�r�e�a� �a�n�d� 

�w�i�t�h� �r�e�c�o�m�m�e�n�d�i�n�g� �t�h�e� �m�o�s�t� �s�u�i�t�a�b�l�e� �w�e�a�p�o�n� �f�o�r� �a�n� �e�n�g�a�g�e�m�e�n�t� 

�t�o� �C�o�m�m�a�n�d�.� �C�o�m�m�a�n�d� �a�c�c�e�p�t�s� �o�r� �r�e�j�e�c�t�s� �t�h�e� �r�e�c�o�m�m�e�n�d�a�t�i�o�n�s� 

�a�n�d� �i�s�s�u�e�s� �e�n�g�a�g�e�m�e�n�t� �o�r�d�e�r�s�.� 

�e� �B�a�t�t�l�e� �g�r�o�u�p� �d�a�t�a� �l�i�n�k� �i�n�f�o�r�m�a�t�i�o�n� �i�s� �h�a�n�d�l�e�d� �b�y� �a� �c�o�m�m�a�n�d� 

�l�e�v�e�l� �f�u�n�c�t�i�o�n� �c�a�l�l�e�d� �S�y�s�t�e�m� �I�n�f�o�r�m�a�t�i�o�n� �C�o�o�r�d�i�n�a�t�i�o�n�.� �O�T�H� 

�d�a�t�a� �l�i�n�k�s� �a�n�d� �d�i�r�e�c�t�i�o�n� �f�i�n�d�i�n�g� �d�a�t�a� �a�r�e� �a�l�s�o� �h�a�n�d�l�e�d� �a�t� 

�t�h�i�s� �l�e�v�e�l�.� �T�h�i�s� �f�u�n�c�t�i�o�n� �w�i�l�l� �c�o�r�r�e�l�a�t�e� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� 

�f�r�o�m� �t�h�o�s�e� �v�a�r�i�o�u�s� �s�o�u�r�c�e�s� �a�n�d� �p�r�o�v�i�d�e� �I�&�W� �i�n�f�o�r�m�a�t�i�o�n� �t�o� 

�c�o�m�m�a�n�d� �a�n�d� �O�T�H� �t�a�r�g�e�t�i�n�g� �t�o� �t�h�e� �A�S�U�W� �s�y�s�t�e�m�.� 

�e� �C�o�m�m�a�n�d� �h�a�s� �d�i�r�e�c�t� �a�c�c�e�s�s� �t�o� �a�l�l� �d�a�t�a� �l�i�n�k�s� 

�e� �S�y�s�t�e�m� �I�n�f�o�r�m�a�t�i�o�n� �C�o�o�r�d�i�n�a�t�i�o�n� �a�n�d� �S�y�s�t�e�m� �R�e�a�d�i�n�e�s�s� 

�F�u�n�c�t�i�o�n� �a�r�e� �c�o�m�m�a�n�d� �l�e�v�e�l� �f�u�n�c�t�i�o�n�s� �f�o�r� �u�s�e� �b�y� �t�h�e� �e�n�t�i�r�e� 

�c�o�m�b�a�t� �s�y�s�t�e�m�.� �T�h�e� �S�y�s�t�e�m� �I�n�f�o�r�m�a�t�i�o�n� �C�o�o�r�d�i�n�a�t�i�o�n� �f�u�n�c�t�i�o�n



�5�0� 

�h�a�n�d�l�e�s� �t�h�e� �c�o�r�r�e�l�a�t�i�o�n� �a�n�d� �t�r�a�n�s�f�e�r� �o�f� �d�a�t�a� �b�e�t�w�e�e�n� �t�h�e� 

�v�a�r�i�o�u�s� �s�e�n�s�o�r�s�.� �T�h�e� �S�y�s�t�e�m� �R�e�a�d�i�n�e�s�s� �f�u�n�c�t�i�o�n� �m�o�n�i�t�o�r�s� �t�h�e� 

�s�t�a�t�u�s� �o�f� �a�l�l� �c�o�m�b�a�t� �s�y�s�t�e�m� �c�o�m�p�o�n�e�n�t�s�.� 

�C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �t�h�e� �A�S�U�W� �s�y�s�t�e�m� �f�o�r� �t�h�e� 
�D�e�s�t�r�o�y�e�r� �S�u�p�e�r�s�e�t� �D�e�r�i�v�a�t�i�v�e� 

�F�i�g�u�r�e� �6� �s�h�o�w�s� �t�h�e� �A�S�U�W� �s�y�s�t�e�m� �f�o�r� �t�h�e� �D�e�s�t�r�o�y�e�r� 

�d�e�r�i�v�a�t�i�v�e�.� �T�h�e� �s�u�r�f�a�c�e� �s�e�a�r�c�h� �r�a�d�a�r� �s�e�a�r�c�h�e�s� �f�o�r�,� �d�e�t�e�c�t�s�,� 

�a�n�d� �t�r�a�c�k�s� �s�u�r�f�a�c�e� �t�a�r�g�e�t�s� �w�i�t�h�i�n� �i�t�s� �r�a�d�a�r� �h�o�r�i�z�o�n�.� �F�i�r�m� 

�t�r�a�c�k�s� �w�i�l�l� �b�e� �p�a�s�s�e�d� �t�o� �t�h�e� �c�e�n�t�r�a�l� �A�S�U�W� �C�o�n�t�r�o�l� �S�y�s�t�e�m� 

�(�A�S�U�W�C�S�)� �a�n�d� �u�p�d�a�t�e�d� �a�s� �n�e�e�d�e�d� �o�r� �r�e�q�u�e�s�t�e�d�.� �T�h�i�s� �r�a�d�a�r� �i�s� 

�u�s�e�d� �f�o�r� �f�i�r�e� �c�o�n�t�r�o�l� �i�n�v�o�l�v�e�d� �i�n� �g�u�n� �e�n�g�a�g�e�m�e�n�t�s�.� �E�S�M� 

�a�n�d�/�o�r� �I�R� �s�e�n�s�o�r�s� �p�r�o�v�i�d�e� �e�i�t�h�e�r� �l�i�n�e� �o�f� �b�e�a�r�i�n�g�s� �o�r� 

�c�r�o�s�s�f�i�x�e�s� �o�n� �s�u�r�f�a�c�e� �t�a�r�g�e�t�s� �t�o� �t�h�e� �A�S�U�W� �c�o�n�t�r�o�l�.� �O�T�H� 

�t�a�r�g�e�t�i�n�g� �d�a�t�a� �i�s� �p�r�o�v�i�d�e�d� �b�y� �t�h�e� �c�o�m�m�a�n�d� �l�e�v�e�l� �S�y�s�t�e�m� 

�I�n�f�o�r�m�a�t�i�o�n� �C�o�o�r�d�i�n�a�t�i�o�n� �f�u�n�c�t�i�o�n�.� �T�h�i�s� �d�a�t�a� �c�o�n�s�i�s�t�s� �o�f�:� �a� 

�c�o�n�t�a�c�t� �l�o�c�a�l�i�z�a�t�i�o�n�,� �a�n� �u�n�c�e�r�t�a�i�n�t�y� �e�l�l�i�p�s�e�,� �t�r�a�c�k� �h�i�s�t�o�r�y�,� 

�a�n�d� �p�r�e�d�i�c�t�e�d� �f�u�t�u�r�e� �m�o�v�e�m�e�n�t�.� 

�A�t� �t�h�i�s� �l�e�v�e�l� �o�f� �d�e�s�i�g�n� �t�h�e� �A�S�U�W�C�S� �c�o�n�t�a�i�n�s� �b�o�t�h� �t�h�e� 

�f�u�n�c�t�i�o�n� �o�f� �A�S�U�W� �w�e�a�p�o�n� �c�o�n�t�r�o�l� �o�f� �i�n�d�i�v�i�d�u�a�l� �w�e�a�p�o�n�s� �a�n�d� 

�t�h�e� �f�u�n�c�t�i�o�n� �o�f� �A�S�U�W� �c�o�m�m�a�n�d� �c�o�n�t�r�o�l� �w�h�i�c�h� �g�o�v�e�r�n�s� �a�l�l� �A�S�U�W� 

�o�p�e�r�a�t�i�o�n�s� �a�n�d� �i�n�t�e�r�f�a�c�e�s� �w�i�t�h� �C�o�m�m�a�n�d�.� �T�h�e� �A�S�U�W�C�S� �w�i�l�l�:� 

�®� �s�u�p�p�o�r�t� �B�G�D�B�M� �r�u�l�e�s� �f�o�r� �a�l�l� �O�T�H� �e�n�g�a�g�e�m�e�n�t�s� 

�®� �a�c�c�e�p�t� �b�a�t�t�l�e�g�r�o�u�p� �o�r�g�a�n�i�c� �s�u�r�f�a�c�e� �r�a�d�a�r� �t�r�a�c�k�s� �a�n�d� 

�m�e�r�g�e� �t�h�e�m� �i�n�t�o� �i�t�s� �o�w�n� �d�a�t�a�b�a�s�e



�5�0� 

�h�a�n�d�l�e�s� �t�h�e� �c�o�r�r�e�l�a�t�i�o�n� �a�n�d� �t�r�a�n�s�f�e�r� �o�f� �d�a�t�a� �b�e�t�w�e�e�n� �t�h�e� 

�v�a�r�i�o�u�s� �s�e�n�s�o�r�s�.� �T�h�e� �S�y�s�t�e�m� �R�e�a�d�i�n�e�s�s� �f�u�n�c�t�i�o�n� �m�o�n�i�t�o�r�s� �t�h�e� 

�s�t�a�t�u�s� �o�f� �a�l�l� �c�o�m�b�a�t� �s�y�s�t�e�m� �c�o�m�p�o�n�e�n�t�s�.� 

�C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �t�h�e� �A�S�U�W� �s�y�s�t�e�m� �f�o�r� �t�h�e� 
�D�e�s�t�r�o�y�e�r� �S�u�p�e�r�s�e�t� �D�e�r�i�v�a�t�i�v�e� 

�F�i�g�u�r�e� �6� �s�h�o�w�s� �t�h�e� �A�S�U�W� �s�y�s�t�e�m� �f�o�r� �t�h�e� �D�e�s�t�r�o�y�e�r� 

�d�e�r�i�v�a�t�i�v�e�.� �T�h�e� �s�u�r�f�a�c�e� �s�e�a�r�c�h� �r�a�d�a�r� �s�e�a�r�c�h�e�s� �f�o�r�,� �d�e�t�e�c�t�s�,� 

�a�n�d� �t�r�a�c�k�s� �s�u�r�f�a�c�e� �t�a�r�g�e�t�s� �w�i�t�h�i�n� �i�t�s� �r�a�d�a�r� �h�o�r�i�z�o�n�.� �F�i�r�m� 

�t�r�a�c�k�s� �w�i�l�l� �b�e� �p�a�s�s�e�d� �t�o� �t�h�e� �c�e�n�t�r�a�l� �A�S�U�W� �C�o�n�t�r�o�l� �S�y�s�t�e�m� 

�(�A�S�U�W�C�S�)� �a�n�d� �u�p�d�a�t�e�d� �a�s� �n�e�e�d�e�d� �o�r� �r�e�q�u�e�s�t�e�d�.� �T�h�i�s� �r�a�d�a�r� �i�s� 

�u�s�e�d� �f�o�r� �f�i�r�e� �c�o�n�t�r�o�l� �i�n�v�o�l�v�e�d� �i�n� �g�u�n� �e�n�g�a�g�e�m�e�n�t�s�.� �E�S�M� 

�a�n�d�/�o�r� �I�R� �s�e�n�s�o�r�s� �p�r�o�v�i�d�e� �e�i�t�h�e�r� �l�i�n�e� �o�f� �b�e�a�r�i�n�g�s� �o�r� 

�c�r�o�s�s�f�i�x�e�s� �o�n� �s�u�r�f�a�c�e� �t�a�r�g�e�t�s� �t�o� �t�h�e� �A�S�U�W� �c�o�n�t�r�o�l�.� �O�T�H� 

�t�a�r�g�e�t�i�n�g� �d�a�t�a� �i�s� �p�r�o�v�i�d�e�d� �b�y� �t�h�e� �c�o�m�m�a�n�d� �l�e�v�e�l� �S�y�s�t�e�m� 

�I�n�f�o�r�m�a�t�i�o�n� �C�o�o�r�d�i�n�a�t�i�o�n� �f�u�n�c�t�i�o�n�.� �T�h�i�s� �d�a�t�a� �c�o�n�s�i�s�t�s� �o�f�:� �a� 

�c�o�n�t�a�c�t� �l�o�c�a�l�i�z�a�t�i�o�n�,� �a�n� �u�n�c�e�r�t�a�i�n�t�y� �e�l�l�i�p�s�e�,� �t�r�a�c�k� �h�i�s�t�o�r�y�,� 

�a�n�d� �p�r�e�d�i�c�t�e�d� �f�u�t�u�r�e� �m�o�v�e�m�e�n�t�.� 

�A�t� �t�h�i�s� �l�e�v�e�l� �o�f� �d�e�s�i�g�n� �t�h�e� �A�S�U�W�C�S� �c�o�n�t�a�i�n�s� �b�o�t�h� �t�h�e� 

�f�u�n�c�t�i�o�n� �o�f� �A�S�U�W� �w�e�a�p�o�n� �c�o�n�t�r�o�l� �o�f� �i�n�d�i�v�i�d�u�a�l� �w�e�a�p�o�n�s� �a�n�d� 

�t�h�e� �f�u�n�c�t�i�o�n� �o�f� �A�S�U�W� �c�o�m�m�a�n�d� �c�o�n�t�r�o�l� �w�h�i�c�h� �g�o�v�e�r�n�s� �a�l�l� �A�S�U�W� 

�o�p�e�r�a�t�i�o�n�s� �a�n�d� �i�n�t�e�r�f�a�c�e�s� �w�i�t�h� �C�o�m�m�a�n�d�.� �T�h�e� �A�S�U�W�C�S� �w�i�l�l�:� 

�®� �s�u�p�p�o�r�t� �B�G�D�B�M� �r�u�l�e�s� �f�o�r� �a�l�l� �O�T�H� �e�n�g�a�g�e�m�e�n�t�s� 

�e� �a�c�c�e�p�t� �b�a�t�t�l�e�g�r�o�u�p� �o�r�g�a�n�i�c� �s�u�r�f�a�c�e� �r�a�d�a�r� �t�r�a�c�k�s� �a�n�d� 

�m�e�r�g�e� �t�h�e�m� �i�n�t�o� �i�t�s� �o�w�n� �d�a�t�a�b�a�s�e
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�e� �m�a�i�n�t�a�i�n� �a� �d�a�t�a�b�a�s�e� �o�f� �b�o�t�h� �l�o�c�a�l� �a�n�d� �O�T�H� �s�u�r�f�a�c�e� 

�t�r�a�c�k�s� 

�®�e� �a�c�c�e�p�t� �t�h�e� �c�o�r�r�e�l�a�t�i�o�n� �o�f� �l�o�c�a�l� �o�r�g�a�n�i�c� �s�u�r�f�a�c�e� �r�a�d�a�r� 

�t�r�a�c�k�s� �w�i�t�h� �t�h�e� �E�S�M�/�I�R� �l�i�n�e�s� �o�f� �b�e�a�r�i�n�g�.� �(�c�o�r�r�e�l�a�t�i�o�n� 

�o�f� �O�T�H� �t�r�a�c�k�s� �i�s� �d�o�n�e� �a�t� �t�h�e� �c�o�m�m�a�n�d� �l�e�v�e�l�)� 

�®� �p�r�o�v�i�d�e� �u�p�d�a�t�e�s� �o�n� �a�n�y� �t�r�a�c�k� �i�n� �i�t�s� �d�a�t�a�b�a�s�e� �u�p�o�n� 

�C�o�m�m�a�n�d�'�s� �r�e�q�u�e�s�t� 

�e� �p�e�r�f�o�r�m� �t�h�r�e�a�t� �e�v�a�l�u�a�t�i�o�n� �o�f� �a�l�l� �t�r�a�c�k�s� �i�n� �t�h�e� 

�d�a�t�a�b�a�s�e�.� 

�e� �d�o� �t�h�e� �e�n�g�a�g�e�m�e�n�t� �p�l�a�n�n�i�n�g� �o�f� �O�T�H� �e�n�g�a�g�e�m�e�n�t�s� 

�i�n�c�l�u�d�i�n�g� �t�h�e� �s�e�l�e�c�t�i�o�n� �o�f� �t�h�e� �a�p�p�r�o�p�r�i�a�t�e� �O�T�H� �m�i�s�s�i�l�e�.� 

�e� �p�e�r�f�o�r�m� �a�l�l� �p�r�e�p�a�r�a�t�i�o�n� �f�o�r� �l�a�u�n�c�h�i�n�g� �a�n� �O�T�H� �m�i�s�s�i�l�e� 

�e� �c�a�l�c�u�l�a�t�e� �a� �f�i�r�e� �c�o�n�t�r�o�l� �s�o�l�u�t�i�o�n� �f�o�r� �s�u�r�f�a�c�e� �g�u�n� 

�e�n�g�a�g�e�m�e�n�t�s�.� 

�e� �i�n�i�t�i�a�t�e� �s�u�r�f�a�c�e� �g�u�n� �e�n�g�a�g�e�m�e�n�t�s� �a�n�d� �s�e�r�v�e� �a�s� �t�h�e� �g�u�n� 

�f�i�r�e� �c�o�n�t�r�o�l� �s�y�s�t�e�m� 

�e� �d�r�i�v�e� �t�h�e� �s�u�r�f�a�c�e� �o�p�e�r�a�t�o�r�s�'� �d�i�s�p�l�a�y�s� 

�e� �p�r�o�v�i�d�e� �f�o�r� �o�p�e�r�a�t�o�r� �t�r�a�i�n�i�n�g� �a�t� �t�h�e� �A�S�U�W� �s�y�s�t�e�m� �a�n�d� 

�c�o�m�b�a�t� �s�y�s�t�e�m� �l�e�v�e�l�s� 

�e� �d�o� �k�i�l�l� �a�s�s�e�s�s�m�e�n�t� �o�f� �l�o�c�a�l� �s�u�r�f�a�c�e� �e�n�g�a�g�e�m�e�n�t�s� �a�n�d� 

�r�e�q�u�e�s�t� �B�D�A� �i�n�f�o�r�m�a�t�i�o�n� �o�n� �O�T�H� �e�n�g�a�g�e�m�e�n�t�s�.� 

�T�h�e� �A�S�U�W�C�S� �w�i�l�l� �s�e�n�d� �C�o�m�m�a�n�d� �t�h�r�e�a�t� �e�v�a�l�u�a�t�i�o�n�s� �o�f� �t�r�a�c�k�s� �i�n� 

�i�t�s� �d�a�t�a�b�a�s�e�,� �p�r�o�v�i�d�e� �C�o�m�m�a�n�d� �w�i�t�h� �l�o�c�a�l� �s�u�r�f�a�c�e� �a�n�d� �O�T�H� 

�t�a�r�g�e�t�s� �o�f� �i�n�t�e�r�e�s�t�,� �a�n�d� �s�e�n�d� �d�e�v�e�l�o�p�e�d� �O�T�H� �t�a�r�g�e�t�i�n�g� �p�l�a�n�s� 

�f�o�r� �C�o�m�m�a�n�d�'�s� �a�p�p�r�o�v�a�l�.� �C�o�m�m�a�n�d� �w�i�l�l� �s�e�n�d� �t�h�e� �A�S�U�W�C�S



�5�3� 

�e�n�g�a�g�e�m�e�n�t� �o�r�d�e�r�s� �f�o�r� �a� �s�p�e�c�i�f�i�e�d� �t�a�r�g�e�t� �a�n�d� �a�p�p�r�o�v�a�l� �o�f� �O�T�H� 

�e�n�g�a�g�e�m�e�n�t� �p�l�a�n�s�.� �T�h�e�s�e� �o�p�e�r�a�t�i�o�n�s� �r�e�q�u�i�r�e� �t�h�a�t� �t�h�e� �t�w�o� 

�s�y�s�t�e�m�s� �i�m�p�l�e�m�e�n�t� �a� �t�r�a�c�k� �n�u�m�b�e�r�i�n�g� �s�c�h�e�m�e�.� 

�T�h�e� �g�u�n� �w�i�l�l� �a�c�c�e�p�t� �c�o�m�m�a�n�d�s� �f�r�o�m� �t�h�e� �A�S�U�W�C�S�.� �T�h�i�s� 

�i�n�c�l�u�d�e�s� �t�r�a�c�k�s� �t�o� �e�n�g�a�g�e� �(�r�a�n�g�e�,� �b�e�a�r�i�n�g�,� �t�a�r�g�e�t� �s�p�e�e�d�)� �a�n�d� 

�a� �f�i�r�e� �c�o�n�t�r�o�l� �s�o�l�u�t�i�o�n� �o�n� �t�h�e� �e�n�g�a�g�e�d� �t�a�r�g�e�t�.� �T�h�e� �m�i�s�s�i�l�e� 

�l�a�u�n�c�h�i�n�g� �s�y�s�t�e�m�(�s�)� �w�i�l�l� �i�n�t�e�r�f�a�c�e� �w�i�t�h� �t�h�e� �A�S�U�W�C�S� �t�o� 

�t�r�a�n�s�f�e�r� �m�i�s�s�i�o�n� �f�l�i�g�h�t� �p�l�a�n�s� �a�n�d� �o�t�h�e�r� �n�e�c�e�s�s�a�r�y� 

�i�n�f�o�r�m�a�t�i�o�n� �t�o� �t�h�e� �v�a�r�i�o�u�s� �O�T�H� �m�i�s�s�i�l�e�s�.� �T�h�i�s� �i�n�t�e�r�f�a�c�e� 

�w�i�l�l� �a�l�s�o� �g�o�v�e�r�n� �t�h�e� �p�r�o�t�o�c�o�l� �n�e�c�e�s�s�a�r�y� �b�e�t�w�e�e�n� �a� �w�e�a�p�o�n� 

�c�o�n�t�r�o�l� �s�y�s�t�e�m� �a�n�d� �a� �l�a�u�n�c�h�e�r� �f�o�r� �s�e�l�e�c�t�i�o�n�,� �i�n�i�t�i�a�l�i�z�a�t�i�o�n�,� 

�a�n�d� �l�a�u�n�c�h�i�n�g� �o�f� �a� �m�i�s�s�i�l�e�.



�S�E�C�T�I�O�N� �5� 

�A�R�E�A�S� �O�F� �C�O�M�P�A�R�I�S�O�N� �O�F� �T�H�E� �C�O�M�B�A�T� �S�Y�S�T�E�M� �C�O�N�C�E�P�T�S� 

�I�n� �o�r�d�e�r� �t�o� �u�n�d�e�r�s�t�a�n�d� �w�h�a�t� �t�h�e� �f�o�r�c�e� �l�e�v�e�l� �C�o�m�b�a�t� 

�S�y�s�t�e�m� �S�u�p�e�r�s�e�t� �C�o�n�c�e�p�t� �m�e�a�n�s� �t�o� �f�u�t�u�r�e� �s�u�r�f�a�c�e� �c�o�m�b�a�t�a�n�t�s� 

�w�e� �w�i�l�l� �c�o�n�d�u�c�t� �c�o�m�p�a�r�i�s�o�n�s� �o�n� �t�w�o� �l�e�v�e�l�s�:� �t�h�e� �f�o�r�c�e� �l�e�v�e�l� 

�a�n�d� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �s�h�i�p� �c�l�a�s�s� �l�e�v�e�l�.� �T�h�i�s� �s�e�c�t�i�o�n� �w�i�l�l� 

�e�x�p�l�o�r�e� �t�h�e� �i�m�p�a�c�t� �o�f� �a� �c�o�m�b�a�t� �s�y�s�t�e�m� �s�u�p�e�r�s�e�t� �f�o�r� �a�l�l� 

�s�u�r�f�a�c�e� �c�o�m�b�a�t�a�n�t�s�.� �T�h�e� �f�o�l�l�o�w�i�n�g� �s�e�c�t�i�o�n�s� �w�i�l�l� �c�o�m�p�a�r�e� �t�h�e� 

�p�r�o�p�o�s�e�d� �S�u�p�e�r�s�e�t� �D�e�s�t�r�o�y�e�r� �D�e�r�i�v�a�t�i�v�e� �w�i�t�h� �t�h�e� �B�a�s�e�l�i�n�e� �4� 

�A�e�g�i�s� �c�o�m�b�a�t� �s�y�s�t�e�m� �d�e�s�i�g�n�.� 

�F�o�r�c�e� �L�e�v�e�l� �C�o�m�p�a�r�i�s�o�n�s� 

�T�h�e� �a�n�t�i�c�i�p�a�t�e�d� �p�a�y�o�f�f�,� �i�n� �t�e�r�m�s� �o�f� �l�i�f�e� �c�y�c�l�e� 

�a�f�f�o�r�d�a�b�i�l�i�t�y� �a�n�d� �i�n�c�r�e�a�s�e�d� �i�n�t�e�r�o�p�e�r�a�b�i�l�i�t�y�,� �o�f� �t�h�e� 

�S�u�p�e�r�s�e�t� �c�o�n�c�e�p�t� �w�i�l�l� �b�e� �a�c�h�i�e�v�e�d� �a�t� �t�h�e� �f�o�r�c�e� �l�e�v�e�l�.� 

�H�o�w�e�v�e�r�,� �S�i�n�g�l�e� �s�h�i�p� �i�n�t�e�r�o�p�e�r�a�b�i�l�i�t�y� �s�h�o�u�l�d� �a�l�s�o� �i�m�p�r�o�v�e� 

�d�u�e� �t�o� �t�h�e� �u�s�e� �o�f� �c�o�m�m�o�n� �e�q�u�i�p�m�e�n�t� �a�n�d� �s�t�a�n�d�a�r�d�i�z�e�d� �c�o�m�p�u�t�e�r� 

�p�r�o�g�r�a�m�m�i�n�g� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s�.� �W�e� �w�i�l�l� �e�x�a�m�i�n�e� �t�w�o� �a�r�e�a�s� �o�f� 

�t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �w�h�i�c�h� �w�i�l�l� �b�e� �i�m�p�a�c�t�e�d� �b�y� �t�h�e� �s�u�p�e�r�s�e�t� 

�d�e�s�i�g�n�.� �T�h�e�s�e� �a�r�e�a�s� �r�e�l�a�t�e� �t�o� �t�h�e� �p�r�o�d�u�c�t�i�o�n� �a�n�d� 

�o�p�e�r�a�t�i�o�n�a�l� �s�u�p�p�o�r�t� �c�o�s�t�s� �o�f� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m�'�s� �l�i�f�e� �c�y�c�l�e�.� 
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�C�o�m�m�a�n�d� �a�n�d� �C�o�n�t�r�o�l� �I�n�t�e�r�f�a�c�e�s� 

�T�h�e� �c�o�n�c�e�r�n� �h�e�r�e� �i�s� �h�o�w� �t�h�e� �v�a�r�i�e�t�y� �o�f� �i�n�t�e�r�f�a�c�e�s� 

�b�e�t�w�e�e�n� �s�e�n�s�o�r�s�,� �w�e�a�p�o�n� �c�o�n�t�r�o�l� �s�y�s�t�e�m�s�,� �c�o�m�m�a�n�d� �s�y�s�t�e�m�s�,� 

�a�n�d� �l�a�u�n�c�h�e�r�s� �a�r�e� �i�m�p�l�e�m�e�n�t�e�d� �t�o�d�a�y�.� �T�h�e� �s�p�e�c�i�f�i�c� �a�r�e�a�s� �o�f� 

�c�o�n�c�e�r�n� �a�r�e� �t�h�e� �i�n�t�e�r�f�a�c�e�s� �b�e�t�w�e�e�n� �t�h�e� �g�u�n� �f�i�r�e� �c�o�n�t�r�o�l� 

�s�y�s�t�e�m�s� �a�n�d� �c�o�m�m�a�n�d� �s�y�s�t�e�m�s�.� �E�a�c�h� �d�i�f�f�e�r�e�n�t� �i�n�t�e�r�f�a�c�e�,� �o�n�c�e� 

�d�e�v�e�l�o�p�e�d�,� �m�u�s�t� �b�e� �m�a�i�n�t�a�i�n�e�d� �a�s� �e�a�c�h� �s�i�d�e� �o�f� �t�h�e� �i�n�t�e�r�f�a�c�e� 

�u�n�d�e�r�g�o�e�s� �i�t�s� �o�w�n� �s�o�f�t�w�a�r�e� �e�v�o�l�u�t�i�o�n�.� �O�p�e�r�a�t�o�r�s� �m�u�s�t� �b�e� 

�t�r�a�i�n�e�d� �i�n� �a�n�y� �m�o�d�i�f�i�c�a�t�i�o�n� �o�f� �t�h�e� �i�n�t�e�r�f�a�c�e�.� �E�a�c�h� 

�i�n�t�e�r�f�a�c�e� �r�e�p�r�e�s�e�n�t�s� �d�e�v�e�l�o�p�m�e�n�t� �t�e�s�t�i�n�g�,� �t�r�a�i�n�i�n�g�,� �a�n�d� �b�o�t�h� 

�h�a�r�d�w�a�r�e� �a�n�d� �s�o�f�t�w�a�r�e� �m�a�i�n�t�e�n�a�n�c�e� �e�f�f�o�r�t�s�.� �H�o�w� �e�a�c�h� 

�i�n�t�e�r�f�a�c�e� �i�s� �i�m�p�l�e�m�e�n�t�e�d� �w�i�l�l� �b�e� �r�e�f�l�e�c�t�e�d� �i�n� �t�h�e� 

�o�r�g�a�n�i�z�a�t�i�o�n�a�l� �s�t�r�u�c�t�u�r�e� �o�f� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �d�e�s�i�g�n�.� �T�h�u�s�,� 

�w�e� �m�u�s�t� �l�o�o�k� �a�t� �h�o�w� �t�h�e� �s�e�n�s�o�r�s� �a�n�d� �l�a�u�n�c�h�e�r�s� �i�n�t�e�r�f�a�c�e� �w�i�t�h� 

�t�h�e� �w�e�a�p�o�n� �c�o�n�t�r�o�l� �s�y�s�t�e�m�s� �a�n�d� �h�o�w� �t�h�e� �w�e�a�p�o�n� �c�o�n�t�r�o�l� 

�s�y�s�t�e�m�s� �i�n�t�e�r�f�a�c�e� �w�i�t�h� �C�o�m�m�a�n�d�.� 

�T�h�e� �r�e�q�u�i�r�e�d� �r�e�a�c�t�i�o�n� �t�i�m�e� �f�r�o�m� �d�e�t�e�c�t�i�o�n� �t�o� �e�n�g�a�g�e�m�e�n�t� 

�i�s� �c�o�n�t�i�n�u�a�l�l�y� �d�e�c�r�e�a�s�i�n�g�,� �d�r�i�v�i�n�g� �t�h�e� �n�e�e�d� �f�o�r� �m�o�r�e� 

�a�u�t�o�m�a�t�i�o�n�.� �S�o� �d�i�g�i�t�a�l� �i�n�t�e�r�f�a�c�e�s� �a�r�e� �b�e�i�n�g� �d�e�v�e�l�o�p�e�d� �t�o� 

�c�o�n�n�e�c�t� �s�e�n�s�o�r�s� �t�o� �w�e�a�p�o�n� �c�o�n�t�r�o�l� �s�y�s�t�e�m�s� �a�n�d� �t�o� �c�o�n�n�e�c�t� 

�C�o�m�m�a�n�d� �t�o� �w�e�a�p�o�n� �c�o�n�t�r�o�l� �s�y�s�t�e�m�s�.� �S�i�n�c�e� �t�h�e� �c�o�m�m�a�n�d� �a�n�d� 

�w�e�a�p�o�n� �c�o�n�t�r�o�l� �s�y�s�t�e�m�s� �v�a�r�y� �a�m�o�n�g� �s�h�i�p� �c�l�a�s�s�e�s�,� �t�h�e�s�e� �n�e�w�l�y� 

�d�e�v�e�l�o�p�e�d� �i�n�t�e�r�f�a�c�e�s� �a�l�s�o� �v�a�r�y�.� �T�h�i�s� �m�e�a�n�s� �t�h�a�t� �t�h�e�r�e� �i�s� 

�m�o�r�e� �c�o�d�e� �t�o� �m�a�i�n�t�a�i�n� �a�n�d� �t�h�a�t� �c�o�m�b�a�t� �s�y�s�t�e�m� �o�p�e�r�a�t�o�r�s� �m�u�s�t� 

�b�e� �t�r�a�i�n�e�d� �i�n� �d�i�f�f�e�r�e�n�t� �o�p�e�r�a�t�i�o�n�s�.� �I�f� �a� �n�e�w� �i�n�t�e�r�f�a�c�e� �i�s
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�a�d�d�e�d� �t�h�e�n� �o�p�e�r�a�t�o�r�s� �o�n� �b�o�t�h� �s�i�d�e�s� �m�u�s�t� �b�e� �t�r�a�i�n�e�d� �f�o�r� �t�h�e� 

�s�y�s�t�e�m� �t�o� �w�o�r�k� �p�r�o�p�e�r�l�y�.� 

�D�i�g�i�t�a�l� �c�o�m�m�u�n�i�c�a�t�i�o�n� �b�e�t�w�e�e�n� �t�w�o� �p�i�e�c�e�s� �o�f� �e�q�u�i�p�m�e�n�t� 

�i�s� �g�o�v�e�r�n�e�d� �b�y� �a�n� �I�n�t�e�r�f�a�c�e� �D�e�s�i�g�n� �S�p�e�c�i�f�i�c�a�t�i�o�n� �(�I�D�S�)�.� �T�h�e� 

�f�o�l�l�o�w�i�n�g� �p�a�r�a�g�r�a�p�h�s� �d�i�s�c�u�s�s� �s�e�v�e�r�a�l� �A�S�U�W� �r�e�l�a�t�e�d� 

�i�n�t�e�r�f�a�c�e�s�.� 

�F�o�r� �a�l�l� �s�u�r�f�a�c�e� �s�e�a�r�c�h� �r�a�d�a�r�s� �t�h�e� �m�e�t�h�o�d� �o�f� �i�n�t�e�g�r�a�t�i�o�n� 

�i�s� �b�a�s�i�c�a�l�l�y� �t�h�e� �s�a�m�e�.� �V�i�d�e�o� �f�r�o�m� �t�h�e� �r�a�d�a�r� �i�s� �s�e�n�t� �t�o�a� 

�r�e�p�e�a�t�e�r� �f�o�r� �d�i�s�p�l�a�y� �i�n� �C�I�C�.� �D�a�t�a� �i�s� �t�h�e�n� �m�a�n�u�a�l�l�y� �e�n�t�e�r�e�d� 

�i�n�t�o� �t�h�e� �c�o�m�m�a�n�d� �s�y�s�t�e�m� �d�a�t�a�b�a�s�e�.� �O�n�l�y� �t�h�e� �S�P�S�-�6�7�(�V�)�3� �a�n�d� 

�t�h�e� �S�P�Y�-�1� �a�u�t�o�m�a�t�i�c�a�l�l�y� �s�e�n�d� �s�u�r�f�a�c�e� �t�r�a�c�k�s� �d�i�r�e�c�t�l�y� �i�n�t�o� �a� 

�c�o�m�m�a�n�d� �l�e�v�e�l� �d�a�t�a�b�a�s�e� �v�i�a� �a� �d�i�g�i�t�a�l� �i�n�t�e�r�f�a�c�e�.� 

�A�l�l� �s�u�r�f�a�c�e� �c�o�m�b�a�t�a�n�t�s� �b�a�s�i�c�a�l�l�y� �h�a�v�e� �t�h�e� �s�a�m�e� �I�D�S� 

�b�e�t�w�e�e�n� �o�w�n�s�h�i�p� �C�o�m�m�a�n�d�,� �C�&�D� �o�r� �C�D�S�,� �a�n�d� �t�h�e� �H�a�r�p�o�o�n� �W�e�a�p�o�n� 

�C�o�n�t�r�o�l� �S�y�s�t�e�m�.� �O�n�e� �I�D�S�,� �C�D�S�/�S�W�G�-�1� �[�6�]�,� �c�o�v�e�r�s� �t�h�e� 

�S�i�t�u�a�t�i�o�n� �w�h�e�n� �a� �g�u�i�d�e�d� �m�i�s�s�i�l�e� �l�a�u�n�c�h�e�r�,� �w�h�i�c�h� �a�l�s�o� �f�i�r�e�s� 

�a�n�t�i�a�i�r� �m�i�s�s�i�l�e�s�,� �i�s� �u�s�e�d�.� �A�n�o�t�h�e�r� �I�D�S�,� �C�&�D�/�C�D�S� �t�o� �S�W�G�-�1�A� 

�[�7�]�,� �i�s� �u�s�e�d� �w�h�e�n� �a� �f�r�e�e� �s�t�a�n�d�i�n�g� �c�a�n�i�s�t�e�r� �l�a�u�n�c�h�i�n�g� �s�y�s�t�e�m� 

�i�s� �e�m�p�l�o�y�e�d�.� �T�h�i�s� �I�D�S� �a�l�l�o�w�s� �C�o�m�m�a�n�d� �o�r� �h�i�s� �d�e�s�i�g�n�a�t�e�d� 

�r�e�p�r�e�s�e�n�t�a�t�i�v�e� �t�o� �r�e�v�i�e�w�,� �m�o�d�i�f�y�,� �a�n�d� �a�p�p�r�o�v�e� �t�h�e� �H�a�r�p�o�o�n� 

�e�n�g�a�g�e�m�e�n�t� �p�l�a�n�.� 

�T�w�o� �d�i�f�f�e�r�e�n�t� �l�a�u�n�c�h�e�r�s� �a�r�e� �u�s�e�d� �t�o� �f�i�r�e� �T�o�m�a�h�a�w�k� 

�m�i�s�s�i�l�e�s�,� �a� �f�r�e�e� �s�t�a�n�d�i�n�g� �a�r�m�o�r�e�d� �b�o�x� �l�a�u�n�c�h�e�r� �a�n�d� �a� 

�v�e�r�t�i�c�a�l� �l�a�u�n�c�h�e�r� �w�h�i�c�h� �c�a�n� �a�l�s�o� �f�i�r�e� �a�n�t�i�a�i�r� �a�n�d� 

�a�n�t�i�s�u�b�m�a�r�i�n�e� �m�i�s�s�i�l�e�s�.� �A� �d�i�f�f�e�r�e�n�t� �v�a�r�i�a�n�t� �o�f� �t�h�e� �l�a�u�n�c�h



�5�7� 

�c�o�n�t�r�o�l� �p�o�r�t�i�o�n� �o�f� �t�h�e� �w�e�a�p�o�n� �c�o�n�t�r�o�l� �s�y�s�t�e�m� �i�s� �r�e�q�u�i�r�e�d� �f�o�r� 

�e�a�c�h� �l�a�u�n�c�h�e�r� �t�y�p�e�.� �T�w�o� �v�a�r�i�a�n�t�s� �o�f� �t�h�e� �v�e�r�t�i�c�a�l� �l�a�u�n�c�h�e�r� 

�s�y�s�t�e�m� �i�n�t�e�r�f�a�c�e� �e�x�i�s�t� �d�e�p�e�n�d�i�n�g� �o�n� �t�h�e� �t�y�p�e� �o�f� �c�a�b�l�i�n�g�,� 

�N�T�D�S� �p�a�r�a�l�l�e�l� �o�r� �l�o�w� �l�e�v�e�l� �s�e�r�i�a�l�,� �u�s�e�d� �b�e�t�w�e�e�n� �t�h�e� �T�W�C�S� 

�L�a�u�n�c�h� �C�o�n�t�r�o�l� �G�r�o�u�p� �a�n�d� �t�h�e� �l�a�u�n�c�h�e�r�.� �T�h�e� �i�n�t�e�r�f�a�c�e� 

�b�e�t�w�e�e�n� �t�h�e� �t�r�a�c�k� �c�o�n�t�r�o�l� �a�n�d� �l�a�u�n�c�h� �c�o�n�t�r�o�l� �p�o�r�t�i�o�n�s� �i�s� 

�s�t�a�n�d�a�r�d� �f�o�r� �a�l�l� �s�u�r�f�a�c�e� �c�o�m�b�a�t�a�n�t�s�.� 

�T�h�e� �i�n�t�e�r�f�a�c�e� �b�e�t�w�e�e�n� �T�W�C�S� �a�n�d� �C�o�m�m�a�n�d�,� �h�o�w�e�v�e�r�,� �i�s� �n�o�t� 

�a�s� �s�t�a�n�d�a�r�d�i�z�e�d�.� �A�n� �I�D�S� �h�a�s� �b�e�e�n� �w�r�i�t�t�e�n�,� �a�g�r�e�e�d� �t�o�,� �c�o�d�e�d� 

�a�n�d� �t�e�s�t�e�d� �b�e�t�w�e�e�n� �t�h�e� �T�W�C�S� �a�n�d� �t�h�e� �A�E�G�I�S� �C�&�D� �c�o�m�m�a�n�d� 

�s�y�s�t�e�m�.� �T�h�i�s� �s�a�m�e� �I�D�S� �w�o�u�l�d� �a�p�p�l�y� �t�o� �C�D�S� �s�h�i�p�s�,� �b�u�t� �n�o� �C�D�S� 

�h�a�s� �y�e�t� �c�o�m�p�l�e�t�e�d� �t�h�a�t� �s�i�d�e� �o�f� �t�h�e� �i�n�t�e�r�f�a�c�e�.� �W�i�t�h� �t�h�e� 

�i�n�t�e�r�f�a�c�e� �b�e�t�w�e�e�n� �C�&�D� �a�n�d� �T�W�C�S� �t�h�e� �s�h�i�p�'�s� �C�O� �c�a�n� �i�n�i�t�i�a�t�e� �a� 

�T�A�S�M� �e�n�g�a�g�e�m�e�n�t�.� �T�A�S�M� �e�n�g�a�g�e�m�e�n�t�s� �c�a�n� �a�l�s�o� �b�e� �i�n�i�t�i�a�t�e�d� �b�y� 

�f�o�r�c�e� �l�e�v�e�l� �c�o�m�m�a�n�d�e�r�s�.� �T�h�e� �C�O� �m�u�s�t� �a�p�p�r�o�v�e� �a�l�l� �T�A�S�M� 

�e�n�g�a�g�e�m�e�n�t� �p�l�a�n�s�.� �H�e� �c�a�n� �a�l�s�o� �e�v�a�l�u�a�t�e� �t�h�e� �u�s�e� �o�f� �H�a�r�p�o�o�n� 

�i�n� �t�h�e� �s�a�m�e� �t�a�c�t�i�c�a�l� �s�i�t�u�a�t�i�o�n�.� �W�i�t�h�o�u�t� �t�h�e� �i�n�t�e�r�f�a�c�e� 

�a�c�t�i�v�e� �b�e�t�w�e�e�n� �T�W�C�S� �a�n�d� �C�o�m�m�a�n�d�,� �t�h�e� �C�O� �c�a�n�n�o�t� �v�i�e�w� �t�h�e� 

�n�e�c�e�s�s�a�r�y� �d�a�t�a�,� �w�h�i�c�h� �i�s� �s�t�o�r�e�d� �i�n� �t�h�e� �T�W�C�S� �d�a�t�a�b�a�s�e�,� �t�o� 

�e�v�a�l�u�a�t�e� �t�h�e� �c�u�r�r�e�n�t� �t�a�c�t�i�c�a�l� �s�i�t�u�a�t�i�o�n�.� �N�e�i�t�h�e�r� �c�a�n� �h�e� 

�i�n�i�t�i�a�t�e� �a� �T�A�S�M� �e�n�g�a�g�e�m�e�n�t� �n�o�r� �e�a�s�i�l�y� �c�o�m�p�a�r�e� �t�h�e� �u�s�e� �o�f� �a� 

�H�a�r�p�o�o�n� �v�e�r�s�u�s� �a� �T�A�S�M�.� 

�T�h�e� �s�i�t�u�a�t�i�o�n� �g�e�t�s� �a� �l�o�t� �m�o�r�e� �c�o�n�f�u�s�i�n�g� �w�h�e�n� �l�o�o�k�i�n�g� �a�t� 

�t�h�e� �v�a�r�i�o�u�s� �C�o�m�m�a�n�d� �a�n�d� �g�u�n� �f�i�r�e� �c�o�n�t�r�o�l� �s�y�s�t�e�m�s� �(�G�F�C�S�)� 

�i�n�t�e�r�f�a�c�e�s�.� �O�n�l�y� �o�n�e� �s�u�r�f�a�c�e� �s�e�n�s�o�r� �d�i�r�e�c�t�l�y� �i�n�p�u�t�s� �d�a�t�a� �t�o



�5�8� 

�a�n�y� �G�F�C�S�.� �T�h�e� �S�P�Y�-�1�D� �p�r�o�v�i�d�e�s� �i�n�p�u�t� �t�o� �t�h�e� �M�K� �3�4� �G�W�S� �o�n� �t�h�e� 

�D�D�G�-�5�1�,� �b�u�t� �t�h�i�s� �i�s� �t�h�e� �o�n�l�y� �c�a�s�e� �o�u�t� �o�f� �2�0�1� �a�c�t�i�v�e�l�y� 

�d�e�p�l�o�y�e�d� �s�u�r�f�a�c�e� �c�o�m�b�a�t�a�n�t�s�.� �C�u�r�r�e�n�t�l�y� �t�h�e�r�e� �a�r�e� �f�i�f�t�e�e�n� 

�g�u�n� �f�i�r�e� �c�o�n�t�r�o�l� �r�e�l�a�t�e�d� �i�n�t�e�r�f�a�c�e�s�.� �O�n�e� �i�s� �t�h�e� �S�P�Y�-�1�D� 

�i�n�t�e�r�f�a�c�e� �o�n� �t�h�e� �D�D�G�-�5�1�.� �A�n�o�t�h�e�r� �i�s� �f�o�r� �a�i�r� �t�a�r�g�e�t� �i�n�p�u�t� 

�a�n�d� �c�o�n�t�r�o�l� �f�r�o�m� �t�h�e� �S�P�Y�-�1� �o�n� �t�h�e� �C�G�-�4�7� �c�l�a�s�s� �s�h�i�p�s�;� �t�h�e� 

�S�P�G�-�6�0� �o�r� �S�P�G�-�5�3� �p�e�r�f�o�r�m� �t�h�a�t� �f�u�n�c�t�i�o�n� �i�n� �a� �s�i�m�i�l�a�r� �m�a�n�n�e�r� 

�o�n� �o�t�h�e�r� �s�h�i�p� �c�l�a�s�s�e�s�.� �A� �t�h�i�r�d� �i�s� �b�e�t�w�e�e�n� �t�h�e� �G�F�C�S� �a�n�d� 

�C�o�m�m�a�n�d� �o�n� �a� �s�h�i�p� �w�h�i�c�h� �i�s� �n�o�t� �a� �s�u�r�f�a�c�e� �c�o�m�b�a�t�a�n�t�.� �T�h�a�t� 

�l�e�a�v�e�s� �t�w�e�l�v�e� �d�i�f�f�e�r�e�n�t� �I�D�S�s� �f�o�r� �i�n�t�e�r�f�a�c�e�s� �b�e�t�w�e�e�n� �G�F�C�S� �a�n�d� 

�C�o�m�m�a�n�d�.� �T�h�i�s� �v�a�r�i�e�t�y� �o�f� �i�n�t�e�r�f�a�c�e�s� �i�s� �u�n�u�s�u�a�l� �s�i�n�c�e� �a�l�m�o�s�t� 

�a�l�l� �s�u�r�f�a�c�e� �c�o�m�b�a�t�a�n�t�s� �u�s�e� �t�h�e� �s�a�m�e� �t�y�p�e� �o�f� �g�u�n� �m�o�u�n�t�.� 

�T�a�b�l�e� �1� �p�r�o�v�i�d�e�s� �t�h�e� �I�D�S� �n�u�m�b�e�r�,� �t�h�e� �G�F�C�S�,� �t�h�e� 

�i�n�t�e�r�f�a�c�i�n�g� �e�l�e�m�e�n�t�,� �a�n�d� �t�h�e� �a�p�p�l�i�c�a�b�l�e� �s�h�i�p� �c�l�a�s�s�e�s� �f�o�r� 

�t�h�e�s�e� �t�w�e�l�v�e� �I�D�S�s� �[�8�]�.� �E�v�e�n� �b�y� �t�h�e� �y�e�a�r� �2�0�0�0�,� �w�h�e�n� �t�h�e� �D�D�G�-� 

�2� �c�l�a�s�s� �i�s� �r�e�t�i�r�e�d�,� �o�n�l�y� �t�w�o� �I�D�S�s� �c�a�n� �b�e� �c�o�m�p�l�e�t�e�l�y� �d�r�o�p�p�e�d� 

�f�r�o�m� �t�h�i�s� �l�i�s�t�.� �N�o�t�e� �t�h�a�t� �t�h�e� �G�F�C�S�s� �i�n�t�e�r�f�a�c�e� �e�i�t�h�e�r� �w�i�t�h� 

�c�o�m�m�a�n�d� �s�y�s�t�e�m�s� �o�r� �w�i�t�h� �t�h�e� �A�A�W� �w�e�a�p�o�n� �c�o�n�t�r�o�l�/�d�i�r�e�c�t�i�o�n� 

�s�y�s�t�e�m�s�.� �O�n�e� �I�D�S� �r�a�r�e�l�y� �a�p�p�l�i�e�s� �t�o� �j�u�s�t� �a� �s�i�n�g�l�e� �s�h�i�p� 

�c�l�a�s�s�.� �I�n�s�t�e�a�d�,� �s�e�v�e�r�a�l� �I�D�S�s� �a�r�e� �n�e�c�e�s�s�a�r�y� �t�o� �s�u�p�p�o�r�t� �a�l�l� 

�G�F�C�S�/�C�o�m�m�a�n�d� �i�n�t�e�r�f�a�c�e�s� �f�o�r� �a� �s�p�e�c�i�f�i�c� �s�h�i�p� �c�l�a�s�s�.� �T�h�e� �M�K� 

�8�6� �G�F�C�S� �i�s� �t�h�e� �m�o�s�t� �p�r�e�v�a�l�e�n�t� �g�u�n� �s�y�s�t�e�m� �a�n�d� �d�i�f�f�e�r�e�n�t� 

�m�o�d�e�l�s� �o�f� �t�h�e� �M�K� �8�6� �G�F�C�S� �a�r�e� �d�e�p�l�o�y�e�d� �o�n� �t�h�e� �v�a�r�i�o�u�s� �s�u�r�f�a�c�e� 

�c�o�m�b�a�t�a�n�t�s�.� �M�o�r�e� �i�m�p�o�r�t�a�n�t�l�y�,� �d�i�f�f�e�r�e�n�t� �m�o�d�e�l�s� �o�f� �t�h�e� �M�K� �8�6� 

�a�r�e� �a�l�s�o� �f�o�u�n�d� �w�i�t�h�i�n� �a� �s�i�n�g�l�e� �s�h�i�p� �c�l�a�s�s�.
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�T�A�B�L�E� �1� 

�G�F�C�S� �A�N�D� �I�N�T�E�R�F�A�C�E�S� 
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�I�D�S� �N�U�M�B�E�R� �G�F�C�S� �I�N�T�E�R�F�A�C�I�N�G� �A�P�P�L�I�C�A�B�L�E� 
�(�M�K� �/�M�O�D�)� �E�L�E�M�E�N�T� �S�H�I�P� �C�L�A�S�S� 

�W�S�-�1�3�5�8�8� �M�K� �8�6� �M�O�D� �3� �C�D�S� �M�4�.�0� �D�D�-�9�6�3� 

�M�K� �8�6� �M�O�D� �3�/�1�0� �|� �C�D�S� �M�4�.�0� �v�i�a� �|� �C�G�N�-�3�6� 
�C�F�U� 

�S�E�A� �0�9�6�7�-� �M�K� �8�6� �M�O�D� �5� �C�D�S� �M�4�.�0� �C�G�N�-�3�8�,� 
�L�P�-�0�2�9�-�1�5�3�0� �D�D�G�-�9�9�3� 

�S�E�A� �0�9�6�7�-� �M�K� �8�6� �M�O�D� �5� �G�M�F�C�S� �M�K� �7�4� �|� �C�G�N�-�3�8�,� 
�L�P�-�0�2�9�-�1�5�6�0� �M�O�D� �5� �D�D�G�-�9�9�3� 

�w�/� �W�D�S� �M�K� �1�3� 

�W�S�-�1�6�6�7�6�A� �|� �M�K� �8�6� �M�O�D� �8� �C�D�S� �M�4�.�0�/� �D�D�G�-�2� �M�O�D� 
�D�D�G� �T�D�S� 

�W�S�-�1�6�6�7�7�A� �|� �M�K� �8�6� �M�O�D� �8� �W�D�S� �M�K� �1�3� �D�D�G�-�2� �M�O�D� 
�M�O�D� �4� 

�W�S�-�1�9�9�6�1�/�A� �|� �M�K� �8�6� �M�O�D� �9� �W�C�S� �M�K� �1� �C�G�-�4�7� �B�/�L� �1�-�3� 

�W�S�-�1�9�9�6�1�/�1� �|� �M�K� �8�6� �M�O�D� �9� �W�C�S� �M�K� �8� �C�G�-�4�7� �B�/�L� �4� 

�W�S�-�2�0�4�4�7� �M�K� �8�6� �M�O�D� �1�2� �W�D�S� �M�K� �1�4�/�S�M� �|� �D�D�G�-�9�9�3�,� 
�C�G�N�-�3�8� 

�W�S�-�2�4�3�8�6� �M�K� �8�6� �M�O�D�1�0�/�1�2� �|� �C�D�S� �M�4�.�0�,� �D�D�G�-�9�9�3�,� �D�D�-� 
�M�4�.�1�,� �M�5�.�1� �9�6�3�,� �C�G�N�-�3�8� 

�W�S�-�2�1�3�2�4�A� �|� �M�K� �3�4� �C�&�D� �M�K� �2� �D�D�G�-�5�1� 

�W�S�-�1�7�6�7�8� �M�K� �6�8� �D�I�G�I�T�S� �W�D�S� �M�K� �1�4� �C�G�-�2�6� �o�n�l�y� 
�N�T�U� 

�M�K� �6�8� �V�I�A� �C�F�U� �|� �W�D�S� �M�K� �1�4�/�S�M� �|� �C�G�-�2�7�,� �D�D�G�-�3�7� 

�C�S�E� �8�3�-�3�6� �|� �W�D�S� �M�K� �1�4� �N�T�U� �|� �C�D�S� �M�4�.�1�,� �C�G�-�1�6�,� �C�G�N�-�9�,� 
�(�F�O�R� �M�K� �6�8�)� �M�5�.�1� �C�G�-�2�6�/�2�7�,� 

�C�G�N�-�3�6�/�3�8�,� � � � � � � �D�D�G�-�9�9�3� 

� � � 



�6�0� 

�D�i�f�f�e�r�e�n�t� �m�o�d�e�l�s� �h�a�v�e� �d�i�f�f�e�r�e�n�t� �i�n�t�e�r�f�a�c�e�s� �r�e�s�u�l�t�i�n�g� �i�n� �t�h�e� 

�l�a�r�g�e� �n�u�m�b�e�r� �o�f� �I�D�S�s�.� �T�h�e� �w�e�a�p�o�n� �c�o�n�t�r�o�l� �a�n�d� �w�e�a�p�o�n� 

�d�i�r�e�c�t�i�o�n� �s�y�s�t�e�m�s� �t�h�a�t� �i�n�t�e�r�f�a�c�e� �w�i�t�h� �t�h�e� �G�F�C�S�s� �i�n� �t�u�r�n� 

�i�n�t�e�r�f�a�c�e� �w�i�t�h� �t�h�e� �c�o�m�m�a�n�d� �s�y�s�t�e�m�.� �T�a�b�l�e� �1� �d�o�e�s� �n�o�t� �i�n�c�l�u�d�e� 

�t�h�e� �f�i�f�t�y�-�o�n�e� �F�F�G�-�7�'�s� �w�h�i�c�h� �h�a�v�e� �o�n�l�y� �a� �s�i�n�g�l�e� �M�K�7�5� �7�6� �m�m� 

�g�u�n� �f�o�r� �i�t�s� �g�u�n� �s�y�s�t�e�m�.� �O�n� �t�h�e�s�e� �s�h�i�p�s� �t�h�e� �i�n�t�e�r�f�a�c�e� �i�s� �a� 

�t�h�r�e�e� �s�t�e�p� �p�r�o�c�e�s�s� �f�r�o�m� �C�D�S� �t�o� �t�h�e� �M�K� �9�2� �A�A�W� �m�i�s�s�i�l�e� �f�i�r�e� 

�c�o�n�t�r�o�l� �s�y�s�t�e�m� �t�o� �t�h�e� �g�u�n�.� 

�F�r�o�m� �t�h�i�s� �w�e� �s�e�e� �t�h�a�t� �t�h�e�r�e� �i�s� �n�o� �c�o�n�s�i�s�t�e�n�t� 

�m�e�t�h�o�d�o�l�o�g�y� �t�o� �c�o�n�n�e�c�t� �t�h�e� �n�u�m�e�r�o�u�s� �G�F�C�S�s� �w�i�t�h� �t�h�e� �v�a�r�i�o�u�s� 

�c�o�m�m�a�n�d� �s�y�s�t�e�m�s� �o�n� �t�o�d�a�y�'�s� �s�u�r�f�a�c�e� �c�o�m�b�a�t�a�n�t�s�.� �E�a�c�h� �o�f� 

�t�h�e�s�e� �i�n�t�e�r�f�a�c�e�s� �r�e�p�r�e�s�e�n�t�s� �d�i�f�f�e�r�e�n�t� �m�a�i�n�t�e�n�a�n�c�e�,� �b�o�t�h� 

�h�a�r�d�w�a�r�e� �a�n�d� �s�o�f�t�w�a�r�e�,� �a�n�d� �t�r�a�i�n�i�n�g� �e�f�f�o�r�t�s�.� �T�h�i�s� �m�e�a�n�s� 

�t�h�a�t� �t�h�e� �N�a�v�y�'�s� �O�p�e�r�a�t�i�o�n�a�l� �a�n�d� �S�u�p�p�o�r�t� �f�u�n�d�i�n�g� �m�u�s�t� 

�s�u�b�s�i�d�i�z�e� �d�u�p�l�i�c�a�t�e� �w�o�r�k� �e�f�f�o�r�t�s� �f�o�r� �s�i�m�i�l�a�r� �s�i�t�u�a�t�i�o�n�s�.� 

�T�h�e� �S�u�p�e�r�s�e�t� �c�o�n�c�e�p�t� �p�r�o�v�i�d�e�s� �a� �f�o�c�a�l� �p�o�i�n�t� �f�o�r� �e�a�c�h� �o�f� 

�t�h�e�s�e� �w�e�a�p�o�n� �c�o�n�t�r�o�l� �s�y�s�t�e�m�s� �i�n� �t�h�e� �f�o�r�m� �o�f� �a�n� �A�S�U�W� �w�a�r�f�a�r�e� 

�c�o�n�t�r�o�l� �s�y�s�t�e�m� �(�A�S�U�W�C�S�)�.� �A�n� �i�m�p�o�r�t�a�n�t� �f�u�n�c�t�i�o�n� �o�f� �t�h�e� 

�A�S�U�W�C�S� �w�i�l�l� �b�e� �t�o� �r�e�s�o�l�v�e� �p�o�t�e�n�t�i�a�l� �o�v�e�r�l�a�p� �b�e�t�w�e�e�n� �H�a�r�p�o�o�n� 

�a�n�d� �T�A�S�M� �e�n�g�a�g�e�m�e�n�t� �p�l�a�n�s�.� 

�T�o�d�a�y� �t�h�e�r�e� �a�r�e� �s�i�x�t�e�e�n� �d�i�f�f�e�r�e�n�t� �s�i�t�u�a�t�i�o�n�s� �f�o�r� �A�S�U�W� 

�w�e�a�p�o�n� �c�o�n�t�r�o�l� �a�n�d� �C�o�m�m�a�n�d� �i�n�t�e�r�f�a�c�e�s�.� �T�h�e� �o�n�e� 

�A�S�U�W�C�S�/�C�o�m�m�a�n�d� �i�n�t�e�r�f�a�c�e� �a�n�d� �t�h�r�e�e� �A�S�U�W�C�S�/�w�e�a�p�o�n� �c�o�n�t�r�o�l� 

�i�n�t�e�r�f�a�c�e�s� �i�n� �t�h�e� �s�u�p�e�r�s�e�t� �a�r�c�h�i�t�e�c�t�u�r�e� �s�h�o�u�l�d� �r�e�q�u�i�r�e� �l�e�s�s� 

�t�r�a�i�n�i�n�g� �f�o�r� �o�p�e�r�a�t�i�o�n�s� �a�n�d� �o�v�e�r�a�l�l� �m�a�i�n�t�e�n�a�n�c�e� �e�f�f�o�r�t�s�.



�6�1� 

�T�h�e� �m�o�s�t� �p�a�y�o�f�f� �w�o�u�l�d� �b�e� �i�n� �s�t�a�n�d�a�r�d�i�z�i�n�g� �t�h�e� �g�u�n� �f�i�r�e� 

�c�o�n�t�r�o�l� �i�n�t�e�r�f�a�c�e�s� �s�i�n�c�e� �t�h�e� �H�a�r�p�o�o�n� �a�n�d� �T�W�C�S� �c�o�m�m�a�n�d� 

�i�n�t�e�r�f�a�c�e�s� �a�r�e� �a�l�r�e�a�d�y� �s�t�a�n�d�a�r�d�i�z�e�d�.� 

�S�p�a�r�e� �P�a�r�t�s� �R�e�q�u�i�r�e�m�e�n�t�s� 

�O�n�e� �p�r�i�n�c�i�p�l�e� �o�f� �l�o�g�i�s�t�i�c�s� �e�n�g�i�n�e�e�r�i�n�g� �i�s� �t�o� �u�s�e� 

�s�t�a�n�d�a�r�d� �c�o�m�p�o�n�e�n�t�s� �w�h�e�n�e�v�e�r� �p�o�s�s�i�b�l�e�.� �T�h�i�s� �r�e�d�u�c�e�s� �t�h�e� 

�m�a�i�n�t�e�n�a�n�c�e� �t�r�a�i�n�i�n�g� �r�e�q�u�i�r�e�m�e�n�t�s� �a�n�d� �m�i�n�i�m�i�z�e�s� �s�p�a�r�e�s� 

�i�n�v�e�n�t�o�r�i�e�s�.� �T�h�e� �N�a�v�y� �f�o�l�l�o�w�s� �t�h�i�s� �p�r�i�n�c�i�p�l�e� �b�y� �u�s�i�n�g� 

�s�t�a�n�d�a�r�d� �c�o�m�p�u�t�e�r�s� �a�n�d� �c�o�n�s�o�l�e�s� �i�n� �i�t�s� �v�a�r�i�o�u�s� �s�y�s�t�e�m�s�.� 

�H�o�w�e�v�e�r� �t�h�e� �c�o�m�p�u�t�e�r� �r�o�o�m� �o�n� �a�n�y� �s�u�r�f�a�c�e� �c�o�m�b�a�t�a�n�t� �c�o�n�t�a�i�n�s� 

�A�N�/�U�Y�K�-�2�0�s�,� �A�N�/�U�Y�K�-�4�3�s�,� �A�N�/�U�Y�K�-�7�s�,� �a�n�d� �A�N�/�U�Y�K�-�4�4�s�,� �w�h�i�c�h� �a�r�e� 

�a�l�l� �N�a�v�y� �s�t�a�n�d�a�r�d� �c�o�m�p�u�t�e�r�s�,� �a�l�b�e�i�t� �f�r�o�m� �t�w�o� �d�i�f�f�e�r�e�n�t� 

�g�e�n�e�r�a�t�i�o�n�s�.� �A�d�d�i�t�i�o�n�a�l�l�y�,� �v�a�r�i�o�u�s� �n�o�n�-�s�t�a�n�d�a�r�d� �c�o�m�p�u�t�e�r�s� 

�s�u�c�h� �a�s� �H�P�-�9�0�2�0�'�s� �a�n�d� �o�t�h�e�r� �f�o�r�m�s� �o�f� �p�e�r�s�o�n�a�l� �c�o�m�p�u�t�i�n�g� 

�s�y�s�t�e�m�s� �a�r�e� �a�l�s�o� �i�n� �u�s�e�.� �E�a�c�h� �o�f� �t�h�e�s�e� �c�o�m�p�u�t�e�r�s� �h�a�s� �i�t�s� 

�o�w�n� �n�e�e�d�s� �i�n� �t�e�r�m�s� �o�f� �p�r�e�v�e�n�t�i�v�e� �a�n�d� �c�o�r�r�e�c�t�i�v�e� �m�a�i�n�t�e�n�a�n�c�e�.� 

�T�h�e� �s�a�m�e� �s�i�t�u�a�t�i�o�n� �e�x�i�s�t�s� �f�o�r� �c�o�n�s�o�l�e�s�.� �F�o�u�r� �t�o� �f�i�v�e� 

�d�i�f�f�e�r�e�n�t� �c�o�n�s�o�l�e�s� �o�r� �c�o�n�s�o�l�e� �v�a�r�i�a�n�t�s� �c�a�n� �b�e� �f�o�u�n�d� �i�n�a� 

�s�u�r�f�a�c�e� �c�o�m�b�a�t�a�n�t�'�s� �C�I�C�.� �T�h�e�r�e� �a�r�e� �a�p�p�r�o�v�e�d� �s�t�a�n�d�a�r�d� �N�a�v�y� 

�c�o�n�s�o�l�e�s�,� �v�a�r�i�a�n�t�s� �o�f� �w�h�i�c�h� �h�a�v�e� �b�e�e�n� �d�e�v�e�l�o�p�e�d� �f�o�r� �s�p�e�c�i�f�i�c� 

�s�y�s�t�e�m�s�.� �N�e�w� �s�u�b�s�y�s�t�e�m�s� �a�d�d�e�d� �t�o� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �t�e�n�d� �t�o� 

�u�s�e� �o�n�e� �o�f� �t�h�e� �l�a�t�e�s�t� �v�e�r�s�i�o�n�s� �o�f� �t�h�e� �a�p�p�r�o�v�e�d� �c�o�n�s�o�l�e�s�.



�6�2� 

�E�x�c�e�p�t� �i�n� �a� �m�a�j�o�r� �c�o�m�b�a�t� �s�y�s�t�e�m� �u�p�g�r�a�d�e�,� �t�h�e� �o�l�d�e�r� �c�o�n�s�o�l�e�s� 

�a�r�e� �n�o�t� �r�e�p�l�a�c�e�d� �w�i�t�h� �n�e�w�e�r� �o�n�e�s�.� �S�h�i�p� �s�u�p�p�l�y� �m�u�s�t� �s�u�p�p�o�r�t� 

�e�a�c�h� �t�y�p�e� �o�f� �c�o�n�s�o�l�e� �o�n� �b�o�a�r�d�.� 

�T�h�e�r�e� �h�a�s� �b�e�e�n� �a� �p�r�o�p�o�s�a�l� �f�o�r� �a� �n�e�w� �s�t�a�n�d�a�r�d� �N�a�v�y� 

�c�o�n�s�o�l�e�.� �T�h�i�s� �c�o�n�s�o�l�e� �i�s� �m�o�r�e� �o�f� �a� �c�o�m�p�u�t�e�r� �w�o�r�k�s�t�a�t�i�o�n� 

�t�h�a�n� �t�h�e� �t�r�a�d�i�t�i�o�n�a�l� �N�a�v�y� �c�o�n�s�o�l�e�,� �w�h�i�c�h� �c�o�n�s�i�s�t�s� �o�f� �a� 

�d�i�s�p�l�a�y� �a�n�d� �k�e�y�b�o�a�r�d� �a�n�d� �f�e�w� �o�t�h�e�r� �c�a�p�a�b�i�l�i�t�i�e�s�.� �T�h�i�s� 

�s�i�n�g�l�e� �c�o�n�s�o�l�e� �w�o�u�l�d� �r�e�p�l�a�c�e� �a�l�l� �v�a�r�i�e�t�i�e�s� �o�f� �t�h�e� �c�o�n�s�o�l�e�s� 

�t�h�a�t� �e�x�i�s�t� �t�o�d�a�y�.� 

�O�u�r� �i�n�t�e�r�e�s�t� �i�s� �i�n� �e�s�t�i�m�a�t�i�n�g� �t�h�e� �b�e�n�e�f�i�t�s� �o�f� �h�a�v�i�n�g� 

�o�n�e� �s�t�a�n�d�a�r�d� �c�o�n�s�o�l�e� �f�o�r� �a�l�l� �o�p�e�r�a�t�o�r� �s�t�a�t�i�o�n�s� �a�s� �c�o�m�p�a�r�e�d� 

�t�o� �t�h�e� �f�o�u�r� �o�r� �f�i�v�e� �d�i�f�f�e�r�e�n�t� �c�o�n�s�o�l�e� �t�y�p�e�s� �i�n� �u�s�e� �t�o�d�a�y�.� 

�T�h�r�e�e� �a�r�e�a�s� �i�n� �w�h�i�c�h� �b�e�n�e�f�i�t�s� �c�o�u�l�d� �a�c�c�r�u�e� �a�r�e� �m�a�i�n�t�e�n�a�n�c�e� 

�t�r�a�i�n�i�n�g�,� �m�a�i�n�t�e�n�a�n�c�e� �c�o�s�t�s�,� �a�n�d� �s�p�a�r�e� �p�a�r�t�s� �r�e�q�u�i�r�e�m�e�n�t�s�.� 

�S�i�n�c�e� �t�h�e� �p�r�o�p�o�s�e�d� �n�e�w� �c�o�n�s�o�l�e� �h�a�s� �n�o�t� �b�e�e�n� �d�e�s�i�g�n�e�d�,� �a� 

�d�e�t�a�i�l�e�d� �a�n�a�l�y�s�i�s� �o�f� �t�h�e� �a�b�o�v�e� �a�r�e�a�s� �i�s� �n�o�t� �p�o�s�s�i�b�l�e�.� �W�e� 

�c�a�n�,� �h�o�w�e�v�e�r�,� �m�a�k�e� �a� �q�u�a�l�i�t�a�t�i�v�e� �a�s�s�e�s�s�m�e�n�t� �o�f� �t�h�e� �b�e�n�e�f�i�t�s� 

�o�f� �a� �s�t�a�n�d�a�r�d� �c�o�n�s�o�l�e� �b�a�s�e�d� �o�n� �t�h�e� �w�o�r�k�s�t�a�t�i�o�n� �c�o�n�c�e�p�t� �a�n�d� 

�t�h�e� �a�s�s�u�m�p�t�i�o�n� �t�h�a�t� �t�h�e� �n�e�w� �c�o�n�s�o�l�e�s� �a�r�e� �n�o� �m�o�r�e� �c�o�m�p�l�e�x� 

�t�h�a�n� �t�h�o�s�e� �t�h�e�y� �r�e�p�l�a�c�e�.� �T�h�i�s� �a�s�s�u�m�p�t�i�o�n� �i�s� �r�e�a�s�o�n�a�b�l�e� 

�S�i�n�c�e� �t�h�e� �w�o�r�k�s�t�a�t�i�o�n� �c�o�n�c�e�p�t� �a�l�l�o�w�s� �f�l�e�x�i�b�i�l�i�t�y� �o�f� �f�u�n�c�t�i�o�n� 

�t�o� �b�e� �a�c�h�i�e�v�e�d� �t�h�r�o�u�g�h� �s�o�f�t�w�a�r�e� �a�n�d� �p�e�r�m�i�t�s� �c�o�m�p�l�e�x�i�t�y� �t�o� �b�e� 

�r�e�d�u�c�e�d� �b�y� �u�s�i�n�g� �m�o�d�e�r�n� �t�e�c�h�n�o�l�o�g�y�.� �B�a�s�e�d� �o�n� �t�h�i�s
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�a�s�s�u�m�p�t�i�o�n�,� �w�e� �m�a�k�e� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�l�a�i�m�s�:� 

�1�.� �M�a�i�n�t�e�n�a�n�c�e� �t�r�a�i�n�i�n�g� �f�o�r� �t�h�e� �c�o�n�s�o�l�e� �s�h�o�u�l�d� �t�a�k�e� �n�o� 

�l�o�n�g�e�r� �t�h�a�n� �f�o�r� �a�n�y� �o�f� �t�h�e� �c�u�r�r�e�n�t� �c�o�n�s�o�l�e�s�.� �I�n� �f�a�c�t�,� �s�i�n�c�e� 

�t�h�e� �c�o�n�s�o�l�e� �i�s� �b�a�s�e�d� �o�n� �a� �w�o�r�k�s�t�a�t�i�o�n� �c�o�n�c�e�p�t�,� �c�o�m�p�u�t�e�r�-� 

�b�a�s�e�d� �t�r�a�i�n�i�n�g� �a�n�d� �d�i�a�g�n�o�s�t�i�c�s� �s�h�o�u�l�d� �r�e�d�u�c�e� �t�h�e� �t�r�a�i�n�i�n�g� 

�t�i�m�e�.� �S�i�n�c�e� �t�h�e� �p�r�o�p�o�s�e�d� �c�o�n�s�o�l�e� �w�o�u�l�d� �r�e�p�l�a�c�e� �t�h�e� �s�e�v�e�r�a�l� 

�v�a�r�i�e�t�i�e�s� �i�n� �u�s�e� �t�o�d�a�y�,� �t�h�e� �m�a�i�n�t�e�n�a�n�c�e� �t�r�a�i�n�i�n�g� �f�o�r� �t�h�e� 

�a�d�d�i�t�i�o�n�a�l� �c�o�n�s�o�l�e�s� �w�o�u�l�d� �b�e� �e�l�i�m�i�n�a�t�e�d�.� �T�h�i�s� �w�o�u�l�d� �r�e�s�u�l�t� 

�i�n� �f�u�r�t�h�e�r� �s�i�g�n�i�f�i�c�a�n�t� �s�a�v�i�n�g�s�.� 

�2�.� �P�r�e�v�e�n�t�i�v�e� �a�n�d� �c�o�r�r�e�c�t�i�v�e� �m�a�i�n�t�e�n�a�n�c�e� �t�i�m�e� �s�h�o�u�l�d� 

�l�i�k�e�w�i�s�e� �b�e� �s�h�o�r�t�e�r� �b�e�c�a�u�s�e� �o�f� �e�n�h�a�n�c�e�d� �o�n�-�l�i�n�e� �d�i�a�g�n�o�s�t�i�c�s� 

�a�n�d� �r�e�p�a�i�r� �p�r�o�c�e�d�u�r�e�s�,� �m�i�n�i�m�a�l� �s�c�h�e�d�u�l�e�d� �m�a�i�n�t�e�n�a�n�c�e� 

�r�e�q�u�i�r�e�m�e�n�t�s�,� �l�o�w�e�r� �p�a�r�t�s� �c�o�u�n�t�s� �a�n�d� �i�n�c�r�e�a�s�e�d� �r�e�l�i�a�b�i�l�i�t�y� 

�d�u�e� �t�o� �l�a�r�g�e�r� �s�c�a�l�e� �i�n�t�e�g�r�a�t�i�o�n�,� �a�n�d� �s�t�a�n�d�a�r�d�i�z�e�d� 

�c�o�m�p�o�n�e�n�t�s�.� 

�3�.� �S�p�a�r�e� �p�a�r�t�s� �i�n�v�e�n�t�o�r�y� �r�e�q�u�i�r�e�m�e�n�t�s� �s�h�o�u�l�d� �b�e� �m�u�c�h� 

�l�e�s�s� �b�e�c�a�u�s�e� �o�f� �f�e�w�e�r� �u�n�i�q�u�e� �p�a�r�t�s� �p�e�r� �c�o�n�s�o�l�e� �a�n�d� �t�h�e� �n�e�e�d� 

�t�o� �h�a�v�e� �s�p�a�r�e�s� �f�o�r� �o�n�l�y� �o�n�e� �t�y�p�e� �o�f� �c�o�n�s�o�l�e� �r�a�t�h�e�r� �t�h�a�n� �f�o�u�r� 

�o�r� �f�i�v�e�.� �I�n� �a�d�d�i�t�i�o�n�,� �i�t� �i�s� �l�i�k�e�l�y� �t�h�a�t� �t�h�e� �c�o�n�s�o�l�e� 

�c�o�m�p�o�n�e�n�t�s� �w�o�u�l�d� �b�e� �m�o�r�e� �r�e�l�i�a�b�l�e� �t�h�a�n� �t�h�e� �o�l�d�e�r� �t�e�c�h�n�o�l�o�g�y�,� 

�w�h�i�c�h� �w�o�u�l�d� �f�u�r�t�h�e�r� �r�e�d�u�c�e� �s�p�a�r�e�s� �u�t�i�l�i�z�a�t�i�o�n�.



�6�4� 

�S�u�m�m�a�r�y� 

�T�h�e� �S�u�p�e�r�s�e�t� �c�o�n�c�e�p�t� �d�o�e�s� �a�p�p�e�a�r� �t�o� �p�r�o�v�i�d�e� �t�h�e� �U�.�S�.� 

�N�a�v�y� �w�i�t�h� �f�o�r�c�e� �l�e�v�e�l� �b�e�n�e�f�i�t�s� �w�h�e�n� �c�o�m�p�a�r�e�d� �t�o� �t�o�d�a�y�'�s� 

�s�u�r�f�a�c�e� �c�o�m�b�a�t�a�n�t�s�.� �T�h�e� �m�a�i�n� �b�e�n�e�f�i�t� �i�s� �t�h�e� �p�o�t�e�n�t�i�a�l� �f�o�r� 

�a�n� �o�v�e�r�a�l�l� �s�a�v�i�n�g�s� �i�n� �t�h�e� �N�a�v�y�'�s� �o�p�e�r�a�t�i�o�n�a�l� �a�n�d� �s�u�p�p�l�y� 

�m�o�n�e�y�.� �T�h�r�o�u�g�h� �t�h�e�s�e� �t�w�o� �e�x�a�m�p�l�e�s� �w�e� �h�a�v�e� �s�e�e�n� �s�e�v�e�r�a�l� �w�a�y�s� 

�t�h�a�t� �t�h�i�s� �s�a�v�i�n�g�s� �c�a�n� �b�e� �a�c�h�i�e�v�e�d� �a�t� �t�h�e� �f�o�r�c�e� �l�e�v�e�l�.� �T�h�e�s�e� 

�i�n�c�l�u�d�e�:� 

�e� �l�o�w�e�r� �s�o�f�t�w�a�r�e� �m�a�i�n�t�e�n�a�n�c�e� �c�o�s�t�s� �t�h�r�o�u�g�h� �l�e�s�s� �v�a�r�i�e�t�y� 
�i�n� �t�h�e� �t�y�p�e� �a�n�d� �n�u�m�b�e�r� �o�f� �c�o�m�p�u�t�e�r� �p�r�o�g�r�a�m�s� �w�h�i�c�h� 
�m�u�s�t� �b�e� �s�u�p�p�o�r�t�e�d�,� 

�e� �l�o�w�e�r� �t�r�a�i�n�i�n�g� �c�o�s�t�s� �i�n� �n�o�t� �h�a�v�i�n�g� �t�o� �e�s�t�a�b�l�i�s�h� �a�n�d� 
�m�a�i�n�t�a�i�n� �a�s� �m�a�n�y� �t�y�p�e�s� �o�f� �c�l�a�s�s�e�s� �f�o�r� �o�p�e�r�a�t�o�r�s� �a�n�d� 
�m�a�i�n�t�e�n�a�n�c�e� �p�e�r�s�o�n�n�e�l�,� 

�®� �l�o�w�e�r� �d�o�c�u�m�e�n�t�a�t�i�o�n� �c�o�s�t�s� �t�h�r�o�u�g�h� �c�o�m�m�o�n� �i�n�t�e�r�f�a�c�e�s� 
�a�n�d� �e�q�u�i�p�m�e�n�t�,� �a�n�d� 

�e� �l�o�w�e�r� �l�o�g�i�s�t�i�c� �s�u�p�p�o�r�t� �c�o�s�t�s� �b�e�c�a�u�s�e� �o�f� �c�o�m�m�o�n� 
�e�q�u�i�p�m�e�n�t�.� 

�B�e�f�o�r�e� �a� �f�i�n�a�l� �c�o�n�c�l�u�s�i�o�n� �c�a�n� �b�e� �r�e�a�c�h�e�d� �t�h�e� �r�e�s�e�a�r�c�h�,� 

�d�e�v�e�l�o�p�m�e�n�t�,� �a�n�d� �p�r�o�d�u�c�t�i�o�n� �c�o�s�t�s� �f�o�r� �t�h�e� �S�u�p�e�r�s�e�t� �c�o�n�c�e�p�t� 

�m�u�s�t� �b�e� �i�n�v�e�s�t�i�g�a�t�e�d�,� �a�n�d� �t�h�e� �i�m�p�a�c�t� �o�f� �a�n�y� �i�n�c�r�e�a�s�e� �o�v�e�r� 

�t�h�a�t� �o�f� �B�a�s�e�l�i�n�e� �4� �o�n� �t�h�e� �l�i�k�e�l�i�h�o�o�d� �o�f� �r�e�a�p�i�n�g� �t�h�i�s� 

�o�p�e�r�a�t�i�o�n�a�l� �a�n�d� �s�u�p�p�l�y� �s�a�v�i�n�g�s� �m�u�s�t� �b�e� �a�s�s�e�s�s�e�d�.



�S�E�C�T�I�O�N� �6� 

�C�O�M�B�A�T� �S�Y�S�T�E�M� �U�P�G�R�A�D�A�B�I�L�I�T�Y� 

�C�o�m�b�a�t� �s�y�s�t�e�m�s� �a�r�e� �d�e�s�i�g�n�e�d� �t�o� �g�o� �o�n� �s�h�i�p�s� �w�h�o�s�e� 

�e�x�p�e�c�t�e�d� �l�i�f�e�t�i�m�e� �i�s� �t�h�i�r�t�y� �t�o� �f�o�r�t�y� �y�e�a�r�s�.� �O�v�e�r� �t�h�a�t� 

�t�i�m�e�f�r�a�m�e� �t�h�e� �t�h�r�e�a�t� �w�h�i�c�h� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �w�a�s� �d�e�s�i�g�n�e�d� �t�o� 

�c�o�u�n�t�e�r� �w�i�l�l� �l�i�k�e�l�y� �c�h�a�n�g�e�.� �T�h�a�t� �m�e�a�n�s� �t�h�a�t� �t�h�e� �c�o�m�b�a�t� 

�s�y�s�t�e�m� �m�u�s�t� �b�e� �c�a�p�a�b�l�e� �o�f� �b�e�i�n�g� �u�p�g�r�a�d�e�d� �o�v�e�r� �i�t�s� �l�i�f�e�t�i�m�e� 

�a�n�d� �t�h�a�t� �t�h�e� �e�q�u�i�p�m�e�n�t� �a�n�d� �c�o�m�p�u�t�e�r� �p�r�o�g�r�a�m�s� �m�u�s�t� �b�e� 

�m�a�i�n�t�a�i�n�e�d� �f�o�r� �t�h�a�t� �t�i�m�e�f�r�a�m�e�.� 

�C�o�m�b�a�t� �s�y�s�t�e�m� �u�p�g�r�a�d�e�s� �c�a�n� �b�e� �e�q�u�i�p�m�e�n�t� �i�m�p�r�o�v�e�m�e�n�t�s�,� 

�c�o�m�p�u�t�e�r� �p�r�o�g�r�a�m� �e�n�h�a�n�c�e�m�e�n�t�s�,� �o�r� �a� �c�o�m�b�i�n�a�t�i�o�n� �o�f� �t�h�e� �t�w�o�.� 

�W�h�e�n� �e�v�e�r� �a�n�y� �s�u�b�s�y�s�t�e�m� �i�s� �u�p�g�r�a�d�e�d� �t�h�e� �i�m�p�r�o�v�e�m�e�n�t� �m�u�s�t� �b�e� 

�i�m�p�l�e�m�e�n�t�e�d� �a�n�d� �t�e�s�t�e�d� �f�i�r�s�t� �a�t� �t�h�e� �s�u�b�s�y�s�t�e�m� �l�e�v�e�l�.� �I�t� �i�s� 

�i�m�p�o�r�t�a�n�t� �a�t� �t�h�i�s� �s�t�a�g�e� �t�o� �i�d�e�n�t�i�f�y� �p�o�t�e�n�t�i�a�l� �c�h�a�n�g�e�s� �t�o� 

�o�t�h�e�r� �s�u�b�s�y�s�t�e�m�s� �w�h�i�c�h� �o�c�c�u�r� �a�s� �a� �r�e�s�u�l�t� �o�f� �t�h�i�s� �u�p�g�r�a�d�e�.� 

�O�t�h�e�r�w�i�s�e�,� �p�o�t�e�n�t�i�a�l� �c�o�n�f�l�i�c�t�s� �b�e�t�w�e�e�n� �s�u�b�s�y�s�t�e�m�s� �w�i�l�l� �n�o�t� 

�b�e� �r�e�c�o�g�n�i�z�e�d� �u�n�t�i�l� �t�h�e� �u�p�g�r�a�d�e�d� �s�u�b�s�y�s�t�e�m� �i�s� �t�e�s�t�e�d� �w�i�t�h� 

�t�h�e� �r�e�s�t� �o�f� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m�.� 

�W�h�e�n� �p�l�a�n�n�i�n�g� �f�o�r� �a� �m�a�j�o�r� �u�p�g�r�a�d�e� �t�o� �t�h�e� �e�x�i�s�t�i�n�g� 

�c�o�m�b�a�t� �s�y�s�t�e�m�,� �i�t� �i�s� �n�e�c�e�s�s�a�r�y� �t�o� �i�d�e�n�t�i�f�y� �t�h�e� �r�e�s�u�l�t�i�n�g� 

�r�i�p�p�l�e� �e�f�f�e�c�t�s� �t�o� �t�h�e� �r�e�s�t� �o�f� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m�.� �T�h�i�s� 
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�6�6� 

�i�n�f�o�r�m�a�t�i�o�n� �i�s� �n�e�c�e�s�s�a�r�y� �t�o� �d�e�v�e�l�o�p� �a� �c�o�s�t� �e�s�t�i�m�a�t�e� �f�o�r� �t�h�e� 

�u�p�g�r�a�d�e�.� �G�i�v�e�n� �t�o�d�a�y�'�s� �b�u�d�g�e�t� �c�l�i�m�a�t�e� �t�h�e� �m�a�g�n�i�t�u�d�e� �o�f� �t�h�e� 

�i�m�p�a�c�t� �m�a�y� �p�r�e�v�e�n�t� �t�h�a�t� �u�p�g�r�a�d�e� �f�r�o�m� �t�a�k�i�n�g� �p�l�a�c�e�.� �I�f� �t�h�e� 

�i�m�p�a�c�t� �i�s� �n�o�t� �r�e�a�l�i�z�e�d� �u�n�t�i�l� �l�a�t�e�r� �i�n� �t�e�s�t�i�n�g� �i�t� �w�i�l�l� �c�o�s�t� 

�m�o�r�e� �t�o� �f�i�x�,� �p�o�t�e�n�t�i�a�l�l�y� �c�r�e�a�t�i�n�g� �a� �c�o�s�t� �o�v�e�r�r�u�n�.� 

�T�h�i�s� �s�e�c�t�i�o�n� �w�i�l�l� �e�x�a�m�i�n�e� �t�h�e� �i�m�p�a�c�t� �o�f� �A�S�U�W� �r�e�l�a�t�e�d� 

�u�p�g�r�a�d�e�s� �i�n� �e�a�c�h� �d�e�s�i�g�n� �c�o�n�c�e�p�t�.� �T�h�i�s� �e�x�a�m�i�n�a�t�i�o�n� �b�e�g�i�n�s� 

�w�i�t�h� �a� �q�u�i�c�k� �l�o�o�k�,� �h�i�g�h� �l�e�v�e�l� �i�n�v�e�s�t�i�g�a�t�i�o�n� �o�f� �t�h�e� �i�m�p�a�c�t� �o�f� 

�u�p�g�r�a�d�i�n�g� �a�n�y� �s�u�b�s�y�s�t�e�m� �i�n�v�o�l�v�e�d� �i�n� �A�S�U�W�.� �I�t� �c�o�n�t�i�n�u�e�s� �w�i�t�h� 

�a�n� �a�s�s�e�s�s�m�e�n�t� �o�f� �t�h�e� �e�f�f�e�c�t� �o�f� �s�p�e�c�i�f�i�c� �A�S�U�W� �r�e�l�a�t�e�d� 

�u�p�g�r�a�d�e�s� �a�g�a�i�n�s�t� �t�h�e� �e�v�a�l�u�a�t�i�o�n� �c�r�i�t�e�r�i�a� �d�i�s�c�u�s�s�e�d� �i�n� 

�s�e�c�t�i�o�n� �3� �f�o�r� �e�a�c�h� �d�e�s�i�g�n� �c�o�n�c�e�p�t�.� �A�n� �i�m�p�o�r�t�a�n�t� �c�o�n�c�e�r�n� �i�s� 

�w�h�e�t�h�e�r� �a�n� �A�S�U�W� �u�p�g�r�a�d�e� �a�f�f�e�c�t�s� �j�u�s�t� �t�h�e� �A�S�U�W� �w�a�r�f�i�g�h�t�i�n�g� 

�p�a�t�h� �o�r� �a�l�s�o� �i�m�p�a�c�t�s� �o�w�n�s�h�i�p� �c�o�m�m�a�n�d� �a�n�d� �o�t�h�e�r� �w�a�r�f�a�r�e� �a�r�e�a�s� 

�o�f� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m�.� 

�F�i�r�s�t� �O�r�d�e�r� �E�v�a�l�u�a�t�i�o�n� �o�f� �C�o�m�b�a�t� �S�y�s�t�e�m� �U�p�g�r�a�d�e�s� 

�T�h�e� �f�i�r�s�t� �s�t�e�p� �i�n� �a�s�s�e�s�s�i�n�g� �t�h�e� �e�a�s�e� �w�i�t�h� �w�h�i�c�h� �e�a�c�h� 

�d�e�s�i�g�n� �c�o�n�c�e�p�t� �c�a�n� �b�e� �u�p�g�r�a�d�e�d� �i�s� �t�o� �l�o�o�k� �f�o�r� �i�n�i�t�i�a�l� �i�n�t�e�r�-� 

�s�u�b�s�y�s�t�e�m� �i�m�p�a�c�t�s�.� �T�h�e�s�e� �a�r�e� �t�h�e� �c�h�a�n�g�e�s� �i�n� �a�n�y� �s�u�b�s�y�s�t�e�m�s� 

�w�h�i�c�h� �m�u�s�t� �b�e� �m�a�d�e� �t�o� �a�c�c�o�m�m�o�d�a�t�e� �t�h�e� �u�p�g�r�a�d�e� �o�f� �a�n�y� �o�t�h�e�r� 

�s�u�b�s�y�s�t�e�m�.� �T�h�i�s� �v�e�r�y� �h�i�g�h� �l�e�v�e�l� �e�v�a�l�u�a�t�i�o�n� �r�e�p�r�e�s�e�n�t�s� �t�h�e� 

�w�o�r�s�t� �c�a�s�e� �i�m�p�a�c�t� �o�f� �a�n�y� �u�p�g�r�a�d�e�.� �A�s� �a�n� �u�p�g�r�a�d�e� �i�s� �f�u�r�t�h�e�r� 

�d�e�f�i�n�e�d� �t�h�e� �i�n�i�t�i�a�l� �a�s�s�e�s�s�m�e�n�t� �o�f� �t�h�e� �i�m�p�a�c�t� �w�i�l�l� �c�h�a�n�g�e�.� 

�G�e�n�e�r�a�l�l�y�,� �t�h�e� �m�o�r�e� �m�o�d�u�l�a�r� �t�h�e� �d�e�s�i�g�n� �t�h�e� �f�e�w�e�r� �p�o�t�e�n�t�i�a�l



�6�7� 

�i�n�t�e�r�-�s�u�b�s�y�s�t�e�m� �i�m�p�a�c�t�s� �t�h�e�r�e� �a�r�e� �a�n�d� �t�h�e� �l�o�w�e�r� �t�h�e� �c�o�s�t� �o�f� 

�a�n�y� �u�p�g�r�a�d�e�.� 

�T�a�b�l�e�s� �2� �a�n�d� �3� �a�r�e� �c�r�o�s�s� �r�e�f�e�r�e�n�c�e� �m�a�t�r�i�c�e�s� �s�h�o�w�i�n�g� �t�h�e� 

�i�m�p�a�c�t� �s�i�t�e�s� �f�o�r� �A�S�U�W� �s�u�b�s�y�s�t�e�m� �u�p�g�r�a�d�e�s� �f�o�r� �e�a�c�h� �d�e�s�i�g�n� 

�c�o�n�c�e�p�t�.� �B�e�c�a�u�s�e� �o�f� �t�h�e� �d�i�f�f�e�r�e�n�c�e� �i�n� �t�h�e� �t�o�p� �l�e�v�e�l� �d�e�s�i�g�n� 

�a�r�c�h�i�t�e�c�t�u�r�e� �t�h�e�r�e� �a�r�e� �s�e�v�e�r�a�l� �d�i�f�f�e�r�e�n�c�e�s� �i�n� �t�h�e� �c�o�l�u�m�n� 

�h�e�a�d�i�n�g�s�.� �F�o�r� �t�h�e� �B�a�s�e�l�i�n�e� �4� �A�S�U�W� �c�o�n�f�i�g�u�r�a�t�i�o�n�,� �t�h�e� 

�h�e�a�d�i�n�g�s� �'�T�W�C�S�'�,� �' ��H�W�S�'�,� �a�n�d� �'�G�W�S�'� �i�n�c�l�u�d�e� �b�o�t�h� �t�h�e� 

�w�e�a�p�o�n�/�f�i�r�e� �c�o�n�t�r�o�l� �f�u�n�c�t�i�o�n�s� �a�n�d� �t�h�e� �a�c�t�u�a�l� �o�r�d�n�a�n�c�e�.� �I�n� 

�t�h�e� �S�u�p�e�r�s�e�t� �d�e�r�i�v�a�t�i�v�e� �'�A�S�U�W� �c�o�n�t�r�o�l�'� �c�o�n�t�a�i�n�s� �a�l�l� 

�n�e�c�e�s�s�a�r�y� �s�u�r�f�a�c�e� �w�e�a�p�o�n�/�f�i�r�e� �c�o�n�t�r�o�l� �f�u�n�c�t�i�o�n�s�.� �T�A�S�M� �a�n�d� 

�H�A�S�M� �i�n�d�i�c�a�t�e� �j�u�s�t� �o�r�d�n�a�n�c�e�.� �'�G�u�n�'� �r�e�p�r�e�s�e�n�t�s� �b�o�t�h� �t�h�e� 

�l�a�u�n�c�h�i�n�g� �m�e�c�h�a�n�i�s�m�s� �a�n�d� �p�r�o�j�e�c�t�i�l�e�s�.� �A�n� �'�x�'� �i�n� �t�h�e� �b�o�x� 

�i�n�d�i�c�a�t�e�s� �t�h�a�t� �t�h�e� �s�u�b�s�y�s�t�e�m� �b�e�i�n�g� �u�p�g�r�a�d�e�d� �m�a�y� �i�m�p�a�c�t� 

�a�n�o�t�h�e�r� �s�u�b�s�y�s�t�e�m�.� �T�h�e� �n�u�m�b�e�r� �o�f� �'�x�'�s� �g�e�n�e�r�a�l�l�y� �r�e�f�l�e�c�t�s� 

�t�h�e� �n�u�m�b�e�r� �o�f� �i�n�t�e�r�f�a�c�e�s� �b�e�t�w�e�e�n� �s�u�b�s�y�s�t�e�m�s�.� �T�h�e� �c�h�a�r�t�s� �a�r�e� 

�t�y�p�i�c�a�l�l�y� �s�y�m�m�e�t�r�i�c� �a�l�o�n�g� �t�h�e� �d�i�a�g�o�n�a�l�.� �T�h�e� �m�o�r�e� �'�x�'�s�,� �t�h�e� 

�m�o�r�e� �i�n�t�e�r�f�a�c�e�s� �w�h�i�c�h� �m�u�s�t� �b�e� �c�h�e�c�k�e�d� �a�t� �t�h�e� �s�y�s�t�e�m� �l�e�v�e�l� 

�t�e�s�t� �a�n�d� �t�h�e� �m�o�r�e� �t�i�m�e� �m�u�s�t� �b�e� �s�p�e�n�t� �e�x�a�m�i�n�i�n�g� �o�t�h�e�r� 

�s�u�b�s�y�s�t�e�m�s� �f�o�r� �p�o�t�e�n�t�i�a�l� �i�m�p�a�c�t�s�.� 

�T�h�e� �B�a�s�e�l�i�n�e� �4� �A�S�U�W� �d�e�s�i�g�n� �h�a�s� �n�i�n�e�t�y� �p�o�t�e�n�t�i�a�l� 

�i�n�t�e�r�f�a�c�e� �c�h�a�n�g�e�s�.� �O�n�l�y� �t�w�e�n�t�y� �t�h�r�e�e� �m�u�s�t� �b�e� �e�x�a�m�i�n�e�d� �f�o�r� 

�i�m�p�a�c�t�.� �T�h�e�r�e� �i�s� �a�n� �o�d�d� �n�u�m�b�e�r� �o�f� �p�o�s�s�i�b�i�l�i�t�i�e�s� �b�e�c�a�u�s�e� �t�h�e� 

�T�W�C�S�/�L�i�n�k� �1�1� �i�n�t�e�r�f�a�c�e� �i�s� �v�i�a� �a� �p�a�s�s�i�v�e� �t�a�p�.� �T�W�C�S� �d�o�e�s� �n�o�t� 

�t�r�a�n�s�m�i�t� �o�v�e�r� �L�i�n�k�-�1�1�.� �S�o� �a� �T�W�C�S� �u�p�g�r�a�d�e� �w�i�l�l� �n�o�t� �d�i�r�e�c�t�l�y
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�a�f�f�e�c�t� �L�i�n�k�-�1�1�.� �T�h�e� �S�u�p�e�r�s�e�t� �d�e�s�t�r�o�y�e�r� �d�e�r�i�v�a�t�i�v�e� �h�a�s� 

�f�i�f�t�y�-�s�i�x� �p�o�t�e�n�t�i�a�l� �c�h�a�n�g�e�s�.� �T�h�i�s� �c�o�n�f�i�g�u�r�a�t�i�o�n� �h�a�s� �t�w�e�n�t�y� 

�p�o�s�s�i�b�l�e� �a�r�e�a�s� �o�f� �i�m�p�a�c�t�s�,� �f�e�w�e�r� �t�h�a�n� �t�h�a�t� �f�o�r� �B�a�s�e�l�i�n�e� �4�.� 

�W�h�a�t� �i�s� �i�n�t�e�r�e�s�t�i�n�g� �i�s� �t�h�e� �p�e�r�c�e�n�t�a�g�e� �o�f� �t�o�t�a�l� �i�n�t�e�r�f�a�c�e�s� 

�w�h�i�c�h� �m�u�s�t� �b�e� �i�n�v�e�s�t�i�g�a�t�e�d�.� �T�h�a�t� �n�u�m�b�e�r� �i�s� �l�a�r�g�e�r� �f�o�r� �t�h�e� 

�D�D�G� �s�u�p�e�r�s�e�t� �D�e�r�i�v�a�t�i�v�e�,� �t�h�i�r�t�y�-�s�i�x� �p�e�r�c�e�n�t� �t�o� �t�w�e�n�t�y� �f�i�v�e� 

�p�e�r�c�e�n�t� �f�o�r� �B�a�s�e�l�i�n�e� �4�.� �O�n�e� �r�e�a�s�o�n� �f�o�r� �t�h�i�s� �i�s� �t�h�e� 

�c�e�n�t�r�a�l�i�z�a�t�i�o�n� �o�f� �a�l�l� �A�S�U�W� �c�o�m�m�a�n�d� �a�n�d� �c�o�n�t�r�o�l� �a�n�d� �w�e�a�p�o�n� 

�c�o�n�t�r�o�l� �f�u�n�c�t�i�o�n�s� �i�n� �o�n�e� �b�o�x�,� �'�A�S�U�W� �C�o�n�t�r�o�l�'�.� �A�l�l� �d�a�t�a� 

�s�o�u�r�c�e�s� �a�n�d� �w�e�a�p�o�n�r�y� �m�u�s�t� �t�h�e�n� �b�e� �i�n�t�e�r�f�a�c�e�d� �w�i�t�h� �t�h�a�t� �b�o�x�.� 

�I�n� �t�h�e� �B�a�s�e�l�i�n�e� �4� �d�e�s�i�g�n� �A�S�U�W� �c�o�m�m�a�n�d� �a�n�d� �c�o�n�t�r�o�l� �f�u�n�c�t�i�o�n�s� 

�a�r�e� �d�i�v�i�d�e�d� �b�e�t�w�e�e�n� �A�D�S�,� �C�&�D�,� �a�n�d� �T�W�C�S�.� �S�o�,� �i�m�p�a�c�t�s� �w�o�u�l�d� 

�a�l�s�o� �b�e� �s�p�r�e�a�d� �a�m�o�n�g� �t�h�o�s�e� �t�h�r�e�e� �s�u�b�s�y�s�t�e�m�s�.� 

�T�h�e�r�e� �a�r�e� �t�w�o� �t�h�i�n�g�s� �n�o�t� �i�n�d�i�c�a�t�e�d� �b�y� �t�h�e�s�e� �t�a�b�l�e�s�.� 

�O�n�e� �i�s� �t�h�e� �m�a�g�n�i�t�u�d�e� �o�f� �t�h�e� �c�h�a�n�g�e�.� �W�h�i�l�e� �t�h�e� �S�u�p�e�r�s�e�t� 

�d�e�s�i�g�n� �m�a�y� �h�a�v�e� �a� �s�m�a�l�l�e�r� �n�u�m�b�e�r� �o�f� �c�h�a�n�g�e�d� �i�n�t�e�r�f�a�c�e�s�,� �t�h�e� 

�i�m�p�a�c�t� �o�f� �a� �s�p�e�c�i�f�i�c� �c�h�a�n�g�e� �m�a�y�b�e� �q�u�i�t�e� �l�a�r�g�e�.� �A�n� 

�i�m�p�r�o�v�e�m�e�n�t� �t�o� �a� �s�u�r�f�a�c�e� �s�e�n�s�o�r� �w�o�u�l�d� �c�a�u�s�e� �a� �m�o�d�i�f�i�c�a�t�i�o�n� 

�t�o� �t�h�e� �f�i�r�e� �c�o�n�t�r�o�l� �s�o�l�u�t�i�o�n� �i�n� �t�h�e� �A�S�U�W� �C�o�n�t�r�o�l�.� �T�h�e� 

�v�e�r�i�f�i�c�a�t�i�o�n� �o�f� �t�h�e� �m�o�d�i�f�i�e�d� �A�S�U�W� �C�o�n�t�r�o�l� �w�i�l�l� �r�e�q�u�i�r�e� �m�o�r�e� 

�r�e�s�o�u�r�c�e�s� �t�h�a�n� �t�h�e� �s�a�m�e� �c�h�a�n�g�e� �t�o� �t�h�e� �B�a�s�e�l�i�n�e� �4� �d�e�s�i�g�n�.� 

�T�h�e� �o�t�h�e�r� �i�s� �t�h�a�t� �c�o�n�s�e�q�u�e�n�t�i�a�l� �i�m�p�a�c�t�s� �a�r�e� �n�o�t� �s�h�o�w�n�.� 

�T�h�e�s�e� �t�a�b�l�e�s� �o�n�l�y� �s�h�o�w� �t�h�e� �f�i�r�s�t� �s�t�e�p� �o�f� �a� �p�o�s�s�i�b�l�e� �s�e�q�u�e�n�c�e� 

�o�f� �c�h�a�n�g�e�s� �r�i�p�p�l�i�n�g� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m�.� �A�n� 

�e�x�a�m�p�l�e� �i�s� �t�h�e� �C�&�D�/�A�D�S� �i�n�t�e�r�f�a�c�e�.� �S�i�n�c�e� �t�h�e� �A�D�S� �d�a�t�a�b�a�s�e� �i�s
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�b�a�s�i�c�a�l�l�y� �t�h�e� �s�a�m�e� �a�s� �t�h�e� �C�&�D� �d�a�t�a�b�a�s�e�,� �a�n�y� �c�h�a�n�g�e� �t�o� �t�h�a�t� 

�d�a�t�a�b�a�s�e� �c�a�u�s�e�s� �a� �c�h�a�n�g�e� �t�o� �t�h�e� �A�D�S� �d�a�t�a�b�a�s�e�.� �I�f� �c�h�a�n�g�e�s� 

�w�h�i�c�h� �i�m�p�a�c�t� �b�o�t�h� �C�&�D� �a�n�d� �A�D�S�,� �a�r�e� �i�n�c�l�u�d�e�d�,� �L�i�n�k� �1�1� �f�o�r� 

�e�x�a�m�p�l�e�,� �t�h�e� �p�e�r�c�e�n�t�a�g�e� �o�f� �t�h�e� �i�n�t�e�r�f�a�c�e�s� �t�h�a�t� �m�u�s�t� �r�e�v�i�e�w�e�d� 

�i�n�c�r�e�a�s�e�s� �b�y� �f�i�v�e� �p�e�r�c�e�n�t�.� �S�i�n�c�e� �A�D�S� �h�a�s� �o�n�l�y� �t�h�a�t� �o�n�e� 

�i�n�t�e�r�f�a�c�e� �w�i�t�h� �C�&�D�,� �t�h�a�t� �f�i�v�e� �p�e�r�c�e�n�t� �i�n�c�r�e�a�s�e� �i�s� �a�c�c�o�u�n�t�e�d� 

�f�o�r� �i�n� �t�h�e� �C�&�D�/�A�D�S� �i�n�t�e�r�f�a�c�e�.� 

�A�n�o�t�h�e�r� �e�x�a�m�p�l�e� �i�s� �a�n� �i�n�c�r�e�a�s�e� �i�n� �t�h�e� �n�u�m�b�e�r� �o�f� �V�L�S� 

�c�e�l�l�s�.� �T�W�C�S� �t�e�l�l�s� �C�&�D� �t�h�e� �n�u�m�b�e�r� �a�n�d� �t�y�p�e� �o�f� �T�o�m�a�h�a�w�k� 

�m�i�s�s�i�l�e�s� �i�n� �V�L�S�,� �n�o�t� �t�h�e� �t�o�t�a�l� �n�u�m�b�e�r� �o�f� �c�e�l�l�s�.� �C�&�D� �d�o�e�s� 

�n�o�t� �i�n�t�e�r�f�a�c�e� �d�i�r�e�c�t�l�y� �w�i�t�h� �V�L�S�,� �b�u�t� �i�f� �t�h�e� �n�u�m�b�e�r� �o�f� �V�L�S� 

�c�e�l�l�s� �c�h�a�n�g�e�d� �b�o�t�h� �C�&�D� �a�n�d� �A�D�S� �w�o�u�l�d� �r�e�q�u�i�r�e� �m�o�d�i�f�i�c�a�t�i�o�n�.� 

�S�o� �a�n� �i�n�i�t�i�a�l� �e�v�a�l�u�a�t�i�o�n� �h�a�s� �C�&�D� �s�u�f�f�e�r�i�n�g� �t�h�e� �g�r�e�a�t�e�s�t� 

�i�m�p�a�c�t� �i�n� �t�h�e� �B�a�s�e�l�i�n�e� �4� �d�e�s�i�g�n�.� �S�e�v�e�n� �o�u�t� �o�f� �t�h�e� �n�i�n�e� 

�s�u�b�s�y�s�t�e�m� �u�p�g�r�a�d�e�s� �p�o�t�e�n�t�i�a�l�l�y� �i�m�p�a�c�t� �C�&�D�.� �H�o�w�e�v�e�r�,� �i�t� �m�u�s�t� 

�b�e� �r�e�m�e�m�b�e�r�e�d� �t�h�a�t� �C�&�D� �c�h�a�n�g�e�s� �a�r�e� �a�l�m�o�s�t� �g�u�a�r�a�n�t�e�e�d� �t�o� �b�e� 

�A�D�S� �c�h�a�n�g�e�s� �a�l�s�o�.� �F�o�r� �t�h�e� �D�D�G� �S�u�p�e�r�s�e�t� �D�e�r�i�v�a�t�i�v�e� �t�h�e� �A�S�U�W� 

�C�o�n�t�r�o�l� �S�y�s�t�e�m� �i�s� �i�m�p�a�c�t�e�d� �b�y� �e�v�e�r�y� �s�u�b�s�y�s�t�e�m� �u�p�g�r�a�d�e�.� 

�C�o�m�m�a�n�d� �s�u�f�f�e�r�s� �o�n�l�y� �t�w�o� �p�o�s�s�i�b�l�e� �i�m�p�a�c�t�s�.� 

�S�o�,� �o�n� �t�h�e� �s�u�r�f�a�c�e� �i�t� �a�p�p�e�a�r�s� �t�h�a�t� �t�h�e� �c�o�r�e� �o�f� �a�l�l� �A�S�U�W� 

�r�e�l�a�t�e�d� �i�m�p�a�c�t�s� �h�a�v�e� �s�h�i�f�t�e�d� �f�r�o�m� �C�&�D� �(�a�n�d� �A�D�S�)� �t�o� �A�S�U�W� 

�C�o�n�t�r�o�l� �S�y�s�t�e�m�.� �H�o�w�e�v�e�r� �i�t� �i�s� �p�r�e�f�e�r�a�b�l�e� �t�h�a�t� �i�m�p�r�o�v�e�m�e�n�t�s� 

�o�f� �s�e�n�s�o�r�s� �a�n�d� �w�e�a�p�o�n�s� �i�m�p�a�c�t� �t�h�e� �r�e�l�a�t�e�d� �w�e�a�p�o�n� �c�o�n�t�r�o�l� 

�s�y�s�t�e�m�,� �r�a�t�h�e�r� �t�h�a�n� �o�w�n�s�h�i�p� �c�o�m�m�a�n�d�.� �I�n� �t�h�e� �S�u�p�e�r�s�e�t� �D�D�G� 

�D�e�r�i�v�a�t�i�v�e� �t�h�e�s�e� �i�m�p�a�c�t�s� �a�r�e� �l�i�m�i�t�e�d� �t�o� �t�h�e� �m�a�j�o�r� �w�e�a�p�o�n
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�c�o�m�m�a�n�d�/�c�o�n�t�r�o�l� �s�y�s�t�e�m�.� �T�h�i�s� �i�s� �u�n�l�i�k�e� �t�h�e� �B�a�s�e�l�i�n�e� �4� 

�d�e�s�i�g�n� �w�h�e�r�e� �t�h�e�s�e� �i�m�p�r�o�v�e�m�e�n�t�s� �a�f�f�e�c�t� �m�a�j�o�r� �s�u�b�s�y�s�t�e�m�s�,� �C�&�D� 

�a�n�d� �A�D�S�,� �w�h�i�c�h� �c�o�n�t�a�i�n� �o�w�n�s�h�i�p� �c�o�m�m�a�n�d� �a�n�d� �c�o�n�t�r�o�l� �f�u�n�c�t�i�o�n�s� 

�r�a�t�h�e�r� �t�h�a�n� �s�p�e�c�i�f�i�c� �w�e�a�p�o�n� �c�o�n�t�r�o�l� �f�u�n�c�t�i�o�n�s�.� �S�i�n�c�e� �i�t� �i�s� 

�d�e�s�i�r�a�b�l�e� �t�o� �l�i�m�i�t� �t�h�e� �i�m�p�a�c�t�s� �t�o� �a� �s�i�n�g�l�e� �w�a�r�f�i�g�h�t�i�n�g� �p�a�t�h� 

�w�i�t�h�o�u�t� �c�h�a�n�g�e�s� �t�o� �o�w�n�s�h�i�p� �c�o�m�m�a�n�d�,� �t�h�e� �i�n�i�t�i�a�l� �j�u�d�g�e�m�e�n�t� �i�s� 

�t�h�a�t� �t�h�e� �S�u�p�e�r�s�e�t� �D�D�G� �D�e�r�i�v�a�t�i�v�e� �i�s� �p�r�e�f�e�r�a�b�l�e� �t�o� �B�a�s�e�l�i�n�e� 

�4�.� 

�I�m�p�a�c�t� �o�f� �S�p�e�c�i�f�i�c� �U�p�g�r�a�d�e�s� �o�n� �C�o�m�b�a�t� �S�y�s�t�e�m� �D�e�s�i�g�n�s� 

�T�h�e� �n�e�x�t� �s�t�e�p� �t�o� �e�x�a�m�i�n�e� �t�h�e� �u�p�g�r�a�d�a�b�i�l�i�t�y� �o�f� �e�a�c�h� 

�d�e�s�i�g�n� �i�s� �t�o� �l�o�o�k� �a�t� �a� �s�p�e�c�i�f�i�c� �u�p�g�r�a�d�e� �a�n�d� �d�e�t�e�r�m�i�n�e� �t�h�e� 

�i�m�p�a�c�t�s� �a�t� �t�h�e� �n�e�x�t� �l�e�v�e�l� �d�o�w�n� �i�n� �d�e�t�a�i�l�.� �T�h�e�r�e� �a�r�e� �f�o�u�r� 

�p�r�o�p�o�s�e�d� �u�p�g�r�a�d�e�s� �w�h�i�c�h� �h�a�v�e� �i�m�p�a�c�t�s� �o�n� �A�S�U�W� �o�p�e�r�a�t�i�o�n�s�.� 

�T�h�e�s�e� �u�p�g�r�a�d�e�s� �a�r�e�:� 

�1�)� �I�m�p�r�o�v�e�m�e�n�t� �t�o� �t�h�e� �H�a�r�p�o�o�n� �W�e�a�p�o�n� �C�o�n�t�r�o�l� 
�S�y�s�t�e�m� 

�2�)� �I�n�t�r�o�d�u�c�t�i�o�n� �o�f� �a� �n�e�w� �b�a�t�t�l�e�g�r�o�u�p� �d�a�t�a� �l�i�n�k� 

�3�)� �I�n�t�r�o�d�u�c�t�i�o�n� �o�f� �a� �n�e�w� �g�u�n� �f�i�r�e� �c�o�n�t�r�o�l� �f�u�n�c�t�i�o�n� 

�4�)� �I�n�t�r�o�d�u�c�t�i�o�n� �o�f� �a� �n�e�w� �O�T�H� �M�i�s�s�i�l�e� 

�W�e� �a�r�e� �g�o�i�n�g� �t�o� �e�x�a�m�i�n�e� �h�o�w� �e�a�c�h� �o�f� �t�h�e�s�e� �u�p�g�r�a�d�e�s� �w�o�u�l�d� �b�e� 

�i�m�p�l�e�m�e�n�t�e�d� �i�n� �e�a�c�h� �c�o�m�b�a�t� �s�y�s�t�e�m� �d�e�s�i�g�n� �a�g�a�i�n�s�t� �t�h�e� 

�c�r�i�t�e�r�i�a� �d�e�s�c�r�i�b�e�d� �e�a�r�l�i�e�r� �i�n� �s�e�c�t�i�o�n� �3�.� �T�h�e� �f�o�l�l�o�w�i�n�g� 

�p�a�r�a�g�r�a�p�h�s� �w�i�l�l� �c�o�n�t�a�i�n� �a� �b�r�i�e�f� �d�e�s�c�r�i�p�t�i�o�n� �o�f� �t�h�e� �p�r�o�p�o�s�e�d� 

�u�p�g�r�a�d�e�,� �a� �d�i�s�c�u�s�s�i�o�n� �o�f� �t�h�e� �i�m�p�a�c�t�s� �f�o�r� �b�o�t�h� �c�o�n�c�e�p�t�s�,� �a�n�d
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�a� �t�a�b�l�e� �s�u�m�m�a�r�i�z�i�n�g� �t�h�o�s�e� �i�m�p�a�c�t�s� �a�s� �t�h�e�y� �r�e�l�a�t�e� �t�o� �t�h�e� 

�e�v�a�l�u�a�t�i�o�n� �c�r�i�t�e�r�i�a�.� 

�I�n� �t�h�i�s� �e�v�a�l�u�a�t�i�o�n� �i�t� �m�u�s�t� �b�e� �r�e�m�e�m�b�e�r�e�d� �t�h�a�t� �i�n� �t�h�e� 

�B�a�s�e�l�i�n�e� �4� �d�e�s�i�g�n� �c�o�n�c�e�p�t�,� �b�e�c�a�u�s�e� �t�h�e�r�e� �i�s� �n�o� �c�e�n�t�r�a�l�i�z�e�d� 

�c�o�l�l�e�c�t�i�o�n� �o�f� �A�S�U�W� �s�y�s�t�e�m�s�,� �A�S�U�W� �l�e�v�e�l� �t�r�a�i�n�i�n�g� �i�s� 

�e�q�u�i�v�a�l�e�n�t� �t�o� �C�I�C� �t�e�a�m� �t�r�a�i�n�i�n�g�.� �T�h�i�s� �i�s� �n�o�t� �t�r�u�e� �f�o�r� �t�h�e� 

�S�u�p�e�r�s�e�t� �d�e�s�i�g�n� �c�o�n�c�e�p�t�.� �C�h�a�n�g�e�s� �t�o� �C�I�C� �t�e�a�m� �t�r�a�i�n�i�n�g� �a�r�e� 

�r�e�l�a�t�e�d� �t�o� �t�r�a�i�n�i�n�g� �i�m�p�a�c�t�s� �o�u�t�s�i�d�e� �o�f� �A�S�U�W�;� �i�n� �p�a�r�t�i�c�u�l�a�r� 

�w�i�t�h� �C�o�m�m�a�n�d� �a�n�d� �t�h�e� �o�t�h�e�r� �w�a�r�f�a�r�e� �a�r�e�a�s�.� 

�C�a�s�e� �1�:� �I�m�p�r�o�v�e�m�e�n�t� �t�o� �H�a�r�p�o�o�n� �W�e�a�p�o�n� �C�o�n�t�r�o�l� �S�y�s�t�e�m� 

�T�h�e�s�e� �a�r�e� �c�h�a�n�g�e�s� �t�o� �t�h�e� �f�i�r�e� �c�o�n�t�r�o�l� �a�l�g�o�r�i�t�h�m� �s�u�c�h� 

�t�h�a�t� �i�t� �i�n�c�o�r�p�o�r�a�t�e�s� �a�n�  ��a�r�e�a� �o�f� �u�n�c�e�r�t�a�i�n�t�y�'� �o�f� �t�h�e� 

�t�a�r�g�e�t�'�s� �p�o�s�i�t�i�o�n�.� �T�h�i�s� �r�e�q�u�i�r�e�s� �t�h�a�t� �s�u�c�h� �d�a�t�a� �b�e� �p�r�o�v�i�d�e�d� 

�t�o� �t�h�e� �c�o�n�t�r�o�l� �s�y�s�t�e�m�.� 

�B�a�s�e�l�i�n�e� �4� �I�m�p�a�c�t�s� 

�T�h�i�s� �u�p�g�r�a�d�e� �r�e�q�u�i�r�e�s� �m�o�d�i�f�i�c�a�t�i�o�n� �t�o� �t�h�e� �H�a�r�p�o�o�n�/�C�&�D� 

�I�D�S�.� �L�i�n�k� �1�1�,� �C�&�D�'�s� �p�r�i�m�a�r�y� �O�T�H� �s�o�u�r�c�e�,� �p�r�o�v�i�d�e�s� �t�r�a�c�k� 

�i�n�f�o�r�m�a�t�i�o�n� �i�n� �a� �l�a�t�i�t�u�d�e�/�l�o�n�g�i�t�u�d�e� �p�o�s�i�t�i�o�n�a�l� �f�o�r�m�a�t�.� 

�L�i�n�k�-�1�1� �d�o�e�s� �n�o�t� �s�u�p�p�o�r�t� �a� �t�r�a�c�k�'�s� �a�r�e�a� �o�f� �u�n�c�e�r�t�a�i�n�t�y� �i�n� 

�i�t�s� �m�e�s�s�a�g�e� �f�o�r�m�a�t�.� �C�&�D� �p�r�o�v�i�d�e�s� �d�a�t�a� �i�n� �t�h�e� �s�a�m�e� �f�o�r�m�a�t� �i�n� 

�i�t�s� �i�n�t�e�r�f�a�c�e�s� �w�i�t�h� �o�t�h�e�r� �c�o�m�b�a�t� �s�y�s�t�e�m� �c�o�m�p�o�n�e�n�t�s�,� 

�i�n�c�l�u�d�i�n�g� �H�a�r�p�o�o�n�.
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�T�h�e� �C�&�D� �d�a�t�a�b�a�s�e� �i�s� �s�t�r�u�c�t�u�r�e�d� �t�o� �s�u�p�p�o�r�t� �t�h�e� �L�i�n�k�-�1�1� 

�d�a�t�a� �f�o�r�m�a�t�.� �T�h�e� �d�a�t�a�b�a�s�e� �c�o�n�t�e�n�t�s� �a�r�e� �c�o�n�s�i�d�e�r�e�d� �t�o� �b�e� 

�t�r�a�c�k�s�,� �n�o�t� �c�o�n�t�a�c�t� �p�o�i�n�t�s� �w�i�t�h� �a�n� �a�s�s�o�c�i�a�t�e�d� �a�r�e�a� �o�f� 

�u�n�c�e�r�t�a�i�n�t�y�.� �F�o�r� �C�&�D� �t�o� �s�t�o�r�e� �d�a�t�a� �i�n� �t�h�e� �l�a�t�t�e�r� �f�o�r�m�a�t� 

�w�o�u�l�d� �r�e�q�u�i�r�e� �a� �m�a�j�o�r� �r�e�s�t�r�u�c�t�u�r�i�n�g� �o�f� �i�t�s� �d�a�t�a�b�a�s�e� �f�o�r�m�a�t�.� 

�S�i�n�c�e� �A�D�S� �i�s� �b�a�s�e�d� �o�n� �t�h�e� �C�&�D� �d�a�t�a�b�a�s�e� �s�t�r�u�c�t�u�r�e�,� �A�D�S� �w�o�u�l�d� 

�a�l�s�o� �h�a�v�e� �t�o� �b�e� �m�o�d�i�f�i�e�d�.� 

�B�e�c�a�u�s�e� �T�W�C�S� �i�s� �c�o�n�n�e�c�t�e�d� �t�o� �O�T�H� �d�a�t�a� �l�i�n�k�s� �i�t� �r�e�c�e�i�v�e�s� 

�a�n�d� �s�t�o�r�e�s� �d�a�t�a� �i�n� �t�h�e� �f�o�r�m�a�t� �b�e�i�n�g� �r�e�q�u�e�s�t�e�d� �b�y� �t�h�i�s� 

�u�p�g�r�a�d�e�.� �C�&�D� �h�a�s� �a�c�c�e�s�s� �t�o� �r�e�q�u�i�r�e�d� �d�a�t�a� �f�r�o�m� �T�W�C�S� �v�i�a� �t�h�e� 

�i�n�t�e�r�f�a�c�e�.� �T�o� �p�r�o�v�i�d�e� �a�d�d�i�t�i�o�n�a�l� �s�u�p�p�o�r�t� �f�o�r� �H�a�r�p�o�o�n� 

�e�n�g�a�g�e�m�e�n�t� �p�l�a�n�n�i�n�g� �C�&�D� �m�u�s�t� �r�e�q�u�e�s�t� �t�h�e� �d�a�t�a� �m�o�r�e� �o�f�t�e�n� 

�t�h�a�n� �i�t� �c�u�r�r�e�n�t�l�y� �d�o�e�s�.� 

�D�D�G� �S�u�p�e�r�s�e�t� �D�e�r�i�v�a�t�i�v�e� �I�m�p�a�c�t�s� 

�I�n� �t�h�e� �S�u�p�e�r�s�e�t� �d�e�s�i�g�n� �t�h�e� �H�a�r�p�o�o�n� �W�e�a�p�o�n� �C�o�n�t�r�o�l� 

�S�y�s�t�e�m� �i�s� �c�o�n�t�a�i�n�e�d� �i�n� �t�h�e� �A�S�U�W� �C�o�n�t�r�o�l� �S�y�s�t�e�m�.� �S�o� �t�h�e� 

�H�a�r�p�o�o�n� �f�i�r�e� �c�o�n�t�r�o�l� �s�o�l�u�t�i�o�n� �s�e�g�m�e�n�t� �o�f� �t�h�e� �A�S�U�W� �C�o�n�t�r�o�l� 

�S�y�s�t�e�m� �w�o�u�l�d� �h�a�v�e� �t�o� �b�e� �m�o�d�i�f�i�e�d�.� �T�h�e� �A�S�U�W� �C�o�n�t�r�o�l� �S�y�s�t�e�m� 

�a�l�r�e�a�d�y� �s�t�o�r�e�s� �t�r�a�c�k�s� �w�i�t�h� �a�n� �a�s�s�o�c�i�a�t�e�d� �a�r�e�a� �o�f� �u�n�c�e�r�t�a�i�n�t�y� 

�t�h�a�t� �i�s� �u�s�e�d� �i�n� �A�S�U�W� �c�a�l�c�u�l�a�t�i�o�n�s�,� �s�o� �t�h�a�t� �i�s� �n�o�t� �a�n� �i�s�s�u�e� 

�w�i�t�h� �t�h�i�s� �c�o�n�c�e�p�t�.� �T�h�e� �w�h�o�l�e� �c�o�n�t�r�o�l� �s�y�s�t�e�m� �m�u�s�t� �t�h�e�n� �b�e� 

�t�e�s�t�e�d� �i�n� �t�h�e� �S�u�p�e�r�s�e�t� �t�o� �i�n�s�u�r�e� �t�h�a�t� �t�h�e� �i�m�p�a�c�t� �o�f� �t�h�e� 

�u�p�g�r�a�d�e� �i�s� �l�i�m�i�t�e�d� �t�o� �t�h�e� �c�o�n�t�r�o�l� �s�y�s�t�e�m� �a�n�d� �t�h�e� �H�a�r�p�o�o�n
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�m�i�s�s�i�l�e�.� �T�h�i�s� �i�n�c�l�u�d�e�s� �r�e�t�e�s�t�i�n�g� �o�f� �t�h�e� �A�S�U�W� 

�C�o�n�t�r�o�l�/�C�o�m�m�a�n�d� �I�n�t�e�r�f�a�c�e�.� 

�C�a�s�e� �S�u�m�m�a�r�y� 

�T�a�b�l�e� �4� �s�u�m�m�a�r�i�z�e�s� �t�h�e� �i�m�p�a�c�t� �t�h�a�t� �t�h�i�s� �u�p�g�r�a�d�e� �h�a�s� �o�n� 

�b�o�t�h� �d�e�s�i�g�n�s�.� �T�o� �a�c�c�o�m�p�l�i�s�h� �t�h�i�s� �c�h�a�n�g�e� �i�n� �B�a�s�e�l�i�n�e� �4� 

�r�e�q�u�i�r�e�s� �m�o�d�i�f�y�i�n�g� �b�o�t�h� �t�h�e� �C�&�D� �a�n�d� �A�D�S� �d�a�t�a�b�a�s�e�s� �a�n�d� �t�h�r�e�e� 

�I�D�S�s� �-� �C�&�D�/�H�W�S�,� �C�&�D�/�T�W�C�S�,� �a�n�d� �C�&�D�/�A�D�S�.� �B�o�t�h� �C�&�D� �a�n�d� �T�W�C�S� 

�c�o�m�p�u�t�e�r� �p�r�o�g�r�a�m�s� �w�o�u�l�d� �h�a�v�e� �t�o� �m�o�d�i�f�i�e�d� �t�o� �e�s�t�a�b�l�i�s�h� �m�o�r�e� 

�o�f� �a� �t�w�o�-�w�a�y� �c�o�m�m�u�n�i�c�a�t�i�o�n� �p�a�t�h�.� �T�h�e� �s�o�f�t�w�a�r�e� �i�m�p�a�c�t�s� �i�n� 

�t�h�e� �S�u�p�e�r�s�e�t� �D�D�G� �d�e�r�i�v�a�t�i�v�e� �a�r�e� �b�a�s�i�c�a�l�l�y� �l�i�m�i�t�e�d� �t�o� �A�S�U�W� 

�C�o�n�t�r�o�l� �S�y�s�t�e�m�,� �i�m�p�l�y�i�n�g� �a� �m�o�r�e� �m�o�d�u�l�a�r� �d�e�s�i�g�n�.� �T�h�e� 

�B�a�s�e�l�i�n�e� �4� �t�r�a�i�n�i�n�g� �i�m�p�a�c�t�s� �a�r�e� �m�o�r�e� �s�e�v�e�r�e� �b�e�c�a�u�s�e� �o�f� �t�h�e� 

�n�e�c�e�s�s�a�r�y� �c�o�o�r�d�i�n�a�t�i�o�n� �b�e�t�w�e�e�n� �t�h�e� �C�&�D�,� �T�W�C�S�,� �a�n�d� �H�a�r�p�o�o�n� 

�o�p�e�r�a�t�o�r�s� �t�o� �s�u�p�p�o�r�t� �t�h�i�s� �u�p�g�r�a�d�e�.� �I�n� �t�h�e� �S�u�p�e�r�s�e�t� �D�D�G� 

�D�e�r�i�v�a�t�i�v�e� �o�n�l�y� �t�h�e� �A�S�U�W� �C�o�n�t�r�o�l� �o�p�e�r�a�t�o�r� �n�e�e�d�s� �r�e�t�r�a�i�n�i�n�g� 

�i�n� �t�h�e� �n�u�a�n�c�e�s� �o�f� �t�h�e� �m�o�d�i�f�i�e�d� �a�l�g�o�r�i�t�h�m� �i�n� �o�r�d�e�r� �t�o� �p�r�o�v�i�d�e� 

�m�a�n�u�a�l� �f�e�e�d�b�a�c�k� �o�f� �t�h�e� �f�i�r�e� �c�o�n�t�r�o�l� �s�o�l�u�t�i�o�n�.� 

�C�a�s�e� �2�:� �I�n�t�r�o�d�u�c�t�i�o�n� �o�f� �a� �n�e�w� �b�a�t�t�l�e�g�r�o�u�p� �d�a�t�a� �l�i�n�k� 

�T�h�i�s� �i�s� �a� �n�e�w� �d�i�g�i�t�a�l�l�y� �o�r�i�e�n�t�e�d� �d�a�t�a� �l�i�n�k� �w�h�i�c�h� 

�i�n�c�r�e�a�s�e�s� �t�h�e� �n�u�m�b�e�r� �o�f� �u�s�a�b�l�e� �t�r�a�c�k� �n�u�m�b�e�r�s� �w�i�t�h�i�n� �t�h�e� 

�b�a�t�t�l�e�g�r�o�u�p� �a�n�d� �e�x�p�a�n�d�s� �t�h�e� �c�o�d�i�n�g� �s�y�s�t�e�m� �u�s�e�d� �f�o�r� �t�r�a�c�k� 

�i�d�e�n�t�i�f�i�c�a�t�i�o�n�.� �I�t� �w�i�l�l� �a�l�s�o� �p�r�o�v�i�d�e� �t�a�r�g�e�t� �c�o�o�r�d�i�n�a�t�e�s� �i�n� 

�a� �l�a�t�i�t�u�d�e�/�l�o�n�g�i�t�u�d�e� �f�o�r�m�a�t� �r�a�t�h�e�r� �t�h�a�n� �i�n� �a�n� �x�-�y� �f�o�r�m�a�t
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�r�e�l�a�t�i�v�e� �t�o� �r�e�p�o�r�t�i�n�g� �s�h�i�p�.� �T�h�i�s� �l�i�n�k� �w�i�l�l� �p�r�o�v�i�d�e� 

�i�n�f�o�r�m�a�t�i�o�n� �f�o�r� �u�s�e� �i�n� �a�l�l� �w�a�r�f�a�r�e� �a�r�e�a�s�.� 

�B�a�s�e�l�i�n�e� �4� �I�m�p�a�c�t�s� 

�C�u�r�r�e�n�t�l�y�,� �t�h�e� �p�r�i�m�a�r�y� �b�a�t�t�l�e�g�r�o�u�p� �d�a�t�a� �l�i�n�k� �p�r�o�v�i�d�e�s� 

�i�n�p�u�t� �o�n�l�y� �t�o� �C�&�D�.� �C�&�D� �t�h�e�n� �t�r�a�n�s�f�e�r�s� �t�h�e� �d�a�t�a� �l�i�n�k� 

�i�n�f�o�r�m�a�t�i�o�n� �t�o� �a�n�y� �o�t�h�e�r� �s�u�b�s�y�s�t�e�m�s� �t�h�a�t� �n�e�e�d� �i�t�.� �T�h�e� �m�a�j�o�r� 

�c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �t�h�i�s� �d�a�t�a� �l�i�n�k�,� �t�r�a�c�k� �i�d�e�n�t�i�f�i�c�a�t�i�o�n� 

�m�e�t�h�o�d�o�l�o�g�y�,� �t�r�a�c�k� �n�u�m�b�e�r�i�n�g� �s�c�h�e�m�e�,� �a�n�d� �t�r�a�c�k� �p�o�s�i�t�i�o�n�,� 

�p�r�o�v�i�d�e� �t�h�e� �s�t�r�u�c�t�u�r�e� �f�o�r� �C�&�D�'�s� �d�a�t�a�b�a�s�e�.� �C�&�D�'�s� �v�a�r�i�o�u�s� 

�I�D�S�s� �w�i�t�h� �o�t�h�e�r� �s�u�b�s�y�s�t�e�m�s� �f�o�l�l�o�w� �t�h�a�t� �s�a�m�e� �s�t�r�u�c�t�u�r�e�.� 

�T�o� �f�u�l�l�y� �i�m�p�l�e�m�e�n�t� �t�h�e� �n�e�w� �d�a�t�a� �l�i�n�k� �i�n� �t�h�e� �c�o�m�b�a�t� 

�s�y�s�t�e�m�,� �C�&�D�'�s� �d�a�t�a�b�a�s�e� �m�u�s�t� �b�e� �r�e�s�t�r�u�c�t�u�r�e�d�.� �B�e�c�a�u�s�e� �o�f� �i�t�s� 

�r�e�l�a�t�i�o�n�s�h�i�p� �t�o� �t�h�e� �C�&�D� �d�a�t�a�b�a�s�e�,� �A�D�S�'�s� �d�a�t�a�b�a�s�e� �m�u�s�t� �a�l�s�o� 

�b�e� �r�e�s�t�r�u�c�t�u�r�e�d�.� �S�i�n�c�e� �t�h�e� �a�m�p�l�i�f�y�i�n�g� �i�n�f�o�r�m�a�t�i�o�n� �o�n� �a�n�y� 

�t�r�a�c�k� �c�o�n�t�a�i�n�s� �t�r�a�c�k� �n�u�m�b�e�r�,� �t�r�a�c�k� �p�o�s�i�t�i�o�n�,� �a�n�d� �t�a�r�g�e�t� 

�i�d�e�n�t�i�f�i�c�a�t�i�o�n�,� �t�h�e� �d�i�s�p�l�a�y� �d�r�i�v�e�r�s� �f�o�r� �a�l�l� �C�&�D� �a�n�d� �A�D�S� 

�c�o�n�s�o�l�e�s� �m�u�s�t� �b�e� �m�o�d�i�f�i�e�d�.� �T�h�u�s� �a�l�l� �I�D�S�s� �c�o�n�t�a�i�n�i�n�g� �t�h�e�s�e� 

�c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �m�u�s�t� �b�e� �m�o�d�i�f�i�e�d�.� �C�o�m�p�a�n�i�o�n� �c�h�a�n�g�e�s� �m�u�s�t� �b�e� 

�m�a�d�e� �t�o� �t�h�e� �s�u�b�s�y�s�t�e�m�s� �o�n� �t�h�e� �o�t�h�e�r� �s�i�d�e� �o�f� �t�h�o�s�e� 

�i�n�t�e�r�f�a�c�e�s�.� 

�H�a�r�p�o�o�n� �h�a�s� �a� �f�i�x�e�d� �s�p�a�c�e� �a�l�l�o�c�a�t�i�o�n� �i�n� �m�e�m�o�r�y� �f�o�r� �t�h�e� 

�t�r�a�c�k� �n�u�m�b�e�r�s�.� �T�o� �i�m�p�l�e�m�e�n�t� �t�h�i�s� �n�e�w� �t�r�a�c�k� �n�u�m�b�e�r�i�n�g� �s�c�h�e�m�e� 

�r�e�q�u�i�r�e�s� �a� �p�h�y�s�i�c�a�l� �c�h�a�n�g�e� �i�n� �i�t�s� �c�o�m�p�u�t�e�r� �m�e�m�o�r�y� 

�a�l�l�o�c�a�t�i�o�n�.� �T�W�C�S� �m�a�i�n�t�a�i�n�s� �a� �p�a�s�s�i�v�e� �t�a�p� �o�n� �t�h�e� �c�u�r�r�e�n�t
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�b�a�t�t�l�e�g�r�o�u�p� �d�a�t�a� �l�i�n�k� �f�o�r� �t�h�e� �l�o�c�a�l� �t�r�a�c�k� �p�i�c�t�u�r�e� �i�n� �t�h�e� 

�e�v�e�n�t� �o�f� �a� �C�&�D� �f�a�i�l�u�r�e�.� �T�h�e� �n�e�w� �d�a�t�a� �l�i�n�k� �h�a�s� �a� �m�u�c�h� �f�a�s�t�e�r� 

�d�a�t�a� �r�e�p�o�r�t�i�n�g� �r�a�t�e� �t�h�a�n� �t�h�e� �o�l�d� �l�i�n�k� �w�h�i�c�h� �i�s� �b�e�y�o�n�d� �t�h�e� 

�c�a�p�a�c�i�t�y� �o�f� �t�h�e� �e�x�i�s�t�i�n�g� �p�a�s�s�i�v�e� �t�a�p� �u�n�i�t�.� �T�W�C�S�'�s� �p�a�s�s�i�v�e� 

�t�a�p� �s�y�s�t�e�m� �w�o�u�l�d� �h�a�v�e� �t�o� �b�e� �u�p�g�r�a�d�e�d� �t�o� �h�a�n�d�l�e� �t�h�a�t� �f�a�s�t�e�r� 

�r�a�t�e�.� 

�D�D�G� �S�u�p�e�r�s�e�t� �D�e�r�i�v�a�t�i�v�e� �I�m�p�a�c�t�s� 

�B�y� �u�s�i�n�g� �c�o�m�m�o�n� �e�q�u�i�p�m�e�n�t� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m�,� 

�h�a�r�d�w�a�r�e� �r�e�l�a�t�e�d� �p�r�o�b�l�e�m�s� �i�n� �i�n�t�r�o�d�u�c�i�n�g� �t�h�e� �n�e�w� �d�a�t�a� �l�i�n�k� 

�w�o�u�l�d� �b�e� �e�l�i�m�i�n�a�t�e�d�.� �T�h�e� �d�a�t�a� �l�i�n�k� �c�o�r�r�e�l�a�t�o�r� �w�o�u�l�d� �h�a�v�e� �t�o� 

�b�e� �m�o�d�i�f�i�e�d� �t�o� �h�a�n�d�l�e� �t�h�e� �c�h�a�n�g�e�s� �i�n� �t�h�e� �d�a�t�a� �l�i�n�k�'�s� 

�c�h�a�r�a�c�t�e�r�i�s�t�i�c�s�.� �I�t� �m�i�g�h�t� �b�e� �p�o�s�s�i�b�l�e� �t�o� �l�i�m�i�t� �t�h�e� �i�m�p�a�c�t� 

�t�o� �t�h�e� �m�o�d�i�f�i�e�d� �d�a�t�a� �l�i�n�k� �c�o�r�r�e�l�a�t�o�r� �o�n�l�y�.� �I�f� �t�h�e� �i�m�p�a�c�t� 

�c�o�u�l�d� �n�o�t� �b�e� �l�i�m�i�t�e�d� �t�o� �t�h�e� �C�o�r�r�e�l�a�t�o�r� �b�e�c�a�u�s�e� �o�f� �a� �s�p�e�c�i�f�i�c� 

�c�h�a�r�a�c�t�e�r�i�s�t�i�c�,� �s�u�c�h� �a�s� �t�h�e� �e�x�p�a�n�d�e�d� �t�h�r�e�a�t� �i�d�e�n�t�i�f�i�c�a�t�i�o�n�,� 

�t�h�e� �C�o�r�r�e�l�a�t�o�r�'�s� �i�n�t�e�r�f�a�c�e� �t�o� �C�o�m�m�a�n�d�,� �t�h�e� �C�o�m�m�a�n�d� �d�i�s�p�l�a�y� 

�d�r�i�v�e�r�s�,� �a�n�d� �i�n�t�e�r�f�a�c�e�s� �b�e�t�w�e�e�n� �C�o�m�m�a�n�d� �a�n�d� �t�h�e� �v�a�r�i�o�u�s� 

�W�a�r�f�a�r�e� �A�r�e�a� �C�o�o�r�d�i�n�a�t�o�r�s� �w�o�u�l�d� �h�a�v�e� �t�o� �b�e� �m�o�d�i�f�i�e�d�.� �T�h�e� 

�d�a�t�a�b�a�s�e�s� �f�o�r� �C�o�m�m�a�n�d� �a�n�d� �e�a�c�h� �W�a�r�f�a�r�e� �A�r�e�a� �C�o�o�r�d�i�n�a�t�o�r� 

�w�o�u�l�d� �r�e�q�u�i�r�e� �r�e�s�t�r�u�c�t�u�r�i�n�g�.� �A�f�t�e�r� �a�l�l� �c�h�a�n�g�e�s� �h�a�v�e� �b�e�e�n� 

�m�a�d�e� �a�n�d� �t�e�s�t�e�d� �t�h�e� �m�o�d�i�f�i�e�d� �C�o�m�m�a�n�d� �a�n�d� �W�a�r�f�a�r�e� �A�r�e�a� 

�C�o�o�r�d�i�n�a�t�o�r�'�s� �c�o�m�p�u�t�e�r� �p�r�o�g�r�a�m�s� �w�o�u�l�d� �h�a�v�e� �t�o� �b�e� �r�e�d�e�l�i�v�e�r�e�d� 

�t�o� �t�h�e� �e�n�t�i�r�e� �f�l�e�e�t�.
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�C�a�s�e� �S�u�m�m�a�r�y� 

�T�a�b�l�e� �5� �s�u�m�m�a�r�i�z�e�s� �t�h�e� �w�o�r�s�t� �c�a�s�e� �i�m�p�a�c�t�s� �f�o�r� �t�h�i�s� �n�e�w� 

�d�a�t�a� �l�i�n�k�.� �T�h�e� �w�o�r�s�t� �c�a�s�e� �s�i�t�u�a�t�i�o�n� �o�c�c�u�r�s� �w�h�e�n� �t�h�e� �i�m�p�a�c�t� 

�g�o�e�s� �b�e�y�o�n�d� �C�&�D� �f�o�r� �B�a�s�e�l�i�n�e� �4� �a�n�d� �t�h�e� �C�o�r�r�e�l�a�t�o�r� �f�o�r� �t�h�e� 

�S�u�p�e�r�s�e�t� �D�D�G� �D�e�r�i�v�a�t�i�v�e�.� �S�o�,� �c�o�n�s�i�d�e�r�i�n�g� �o�n�l�y� �t�h�o�s�e� 

�s�u�b�s�y�s�t�e�m�s� �i�n�v�o�l�v�e�d� �i�n� �A�S�U�W� �f�o�r� �B�a�s�e�l�i�n�e� �4�,� �f�i�v�e� �i�n�t�e�r�f�a�c�e�s� 

�m�u�s�t� �b�e� �m�o�d�i�f�i�e�d�.� �T�h�e�s�e� �a�r�e� �t�h�e� �o�n�e�s� �b�e�t�w�e�e�n� �C�&�D� �a�n�d� �T�W�C�S�,� 

�H�W�S�,� �G�W�S�,� �A�D�S�,� �a�n�d� �S�P�Y�.� �T�h�e� �m�a�j�o�r� �c�a�u�s�e� �f�o�r� �t�h�e�s�e� �c�h�a�n�g�e�s� 

�i�s� �t�h�e� �t�r�a�c�k� �n�u�m�b�e�r�.� �A�l�s�o� �t�h�e� �C�&�D� �a�n�d� �A�D�S� �d�a�t�a�b�a�s�e�s� �m�u�s�t� �b�e� 

�r�e�s�t�r�u�c�t�u�r�e�d�.� �F�o�r� �t�h�e� �S�u�p�e�r�s�e�t� �D�D�G� �D�e�r�i�v�a�t�i�v�e� �a�l�l� 

�i�n�t�e�r�f�a�c�e�s� �i�n�v�o�l�v�i�n�g� �i�n�f�o�r�m�a�t�i�o�n� �f�r�o�m� �t�h�e� �C�o�r�r�e�l�a�t�o�r� �m�u�s�t� �b�e� 

�m�o�d�i�f�i�e�d�.� �F�o�r� �A�S�U�W� �t�h�a�t� �w�o�u�l�d� �b�e� �t�h�e� �C�o�r�r�e�l�a�t�o�r�'�s� �i�n�t�e�r�f�a�c�e� 

�w�i�t�h� �C�o�m�m�a�n�d� �a�n�d� �t�h�e� �A�S�U�W�C�S� �a�n�d� �t�h�e� �C�o�m�m�a�n�d�/�A�S�U�W�C�S� 

�i�n�t�e�r�f�a�c�e�.� 

�S�u�b�s�y�s�t�e�m� �l�e�v�e�l� �t�r�a�i�n�i�n�g�,� �i�n� �g�e�n�e�r�a�l�,� �n�e�e�d�s� �t�h�e� �m�o�s�t� 

�c�h�a�n�g�e�s� �b�e�c�a�u�s�e� �a�l�l� �o�p�e�r�a�t�o�r�s� �m�u�s�t� �r�e�c�e�i�v�e� �t�r�a�i�n�i�n�g� �i�n� �t�h�e� 

�n�e�w� �d�a�t�a� �d�i�s�p�l�a�y� �f�o�r�m�a�t�s� �a�n�d� �t�h�e�i�r� �c�o�n�t�e�n�t�s�.� �A�t� �h�i�g�h�e�r� 

�l�e�v�e�l�s�,� �n�e�w� �t�r�a�i�n�i�n�g� �m�u�s�t� �p�r�o�v�i�d�e� �f�o�r� �r�e�f�r�e�s�h�e�r� �t�r�a�i�n�i�n�g� �o�f� 

�o�l�d� �p�r�o�c�e�d�u�r�e�s� �b�u�t� �u�s�i�n�g� �t�h�e� �n�e�w� �d�a�t�a�.� �B�e�c�a�u�s�e� �t�h�e� �B�a�s�e�l�i�n�e� 

�4� �d�e�s�i�g�n� �r�e�q�u�i�r�e�s� �h�a�r�d�w�a�r�e� �c�h�a�n�g�e�s� �f�o�r� �t�h�i�s� �u�p�g�r�a�d�e� �i�t�s� 

�m�a�i�n�t�e�n�a�n�c�e� �m�a�n�u�a�l�s� �m�u�s�t� �b�e� �c�h�a�n�g�e�d�.� �A�l�l� �o�t�h�e�r� �o�p�e�r�a�t�o�r� 

�r�e�l�a�t�e�d� �d�o�c�u�m�e�n�t�a�t�i�o�n� �f�o�r� �b�o�t�h� �d�e�s�i�g�n� �c�o�n�c�e�p�t�s� �m�u�s�t� �c�h�a�n�g�e� 

�t�o� �r�e�f�l�e�c�t� �t�h�e� �e�x�t�e�n�s�i�v�e� �s�o�f�t�w�a�r�e� �m�o�d�i�f�i�c�a�t�i�o�n�s� �o�f� �t�h�i�s� 

�u�p�g�r�a�d�e�.
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�8�1� 

�C�a�s�e� �3�:� �I�n�t�r�o�d�u�c�t�i�o�n� �o�f� �a� �n�e�w� �G�u�n� �F�i�r�e� �C�o�n�t�r�o�l� �F�u�n�c�t�i�o�n� 

�I�t� �h�a�s� �b�e�e�n� �d�e�c�i�d�e�d� �t�h�a�t� �t�h�e� �S�P�S�-�6�7� �r�a�d�a�r� �w�i�l�l� �n�o�w� 

�p�r�o�v�i�d�e� �t�r�a�c�k� �d�a�t�a� �f�o�r� �g�u�n� �f�i�r�e� �c�o�n�t�r�o�l�,� �r�e�l�i�e�v�i�n�g� �t�h�e� 

�S�P�Y�-�1�D� �o�f� �t�h�a�t� �f�u�n�c�t�i�o�n�.� �T�h�e� �S�P�S�-�6�7� �w�o�u�l�d� �t�h�e�n� �p�r�o�v�i�d�e� 

�s�u�r�f�a�c�e� �t�r�a�c�k�s� �a�n�d� �p�r�o�j�e�c�t�i�l�e� �t�r�a�c�k�s� �f�o�r� �u�s�e� �b�y� �t�h�e� �G�u�n� 

�W�e�a�p�o�n� �S�y�s�t�e�m� �i�n� �c�o�n�t�r�o�l�l�i�n�g� �s�u�r�f�a�c�e� �e�n�g�a�g�e�m�e�n�t�s�.� �I�n�a� 

�g�e�n�e�r�i�c� �s�e�n�s�e�,� �t�h�i�s� �u�p�g�r�a�d�e� �i�s� �r�e�a�l�l�y� �j�u�s�t� �t�h�e� �r�e�a�l�l�o�c�a�t�i�o�n� 

�o�f� �t�h�e� �g�u�n� �f�i�r�e� �c�o�n�t�r�o�l� �f�u�n�c�t�i�o�n� �f�r�o�m� �o�n�e� �s�u�r�f�a�c�e� �s�e�n�s�o�r� �t�o� 

�a�n�o�t�h�e�r�.� 

�B�a�s�e�l�i�n�e� �4� �I�m�p�a�c�t�s� 

�T�h�e� �S�P�S�-�6�7� �o�r�i�g�i�n�a�l�l�y� �p�r�o�v�i�d�e�d� �j�u�s�t� �v�i�d�e�o� �f�o�r� �C�&�D� �t�o� 

�d�i�s�p�l�a�y� �t�o� �C�I�C� �o�p�e�r�a�t�o�r�s�.� �N�o�w�,� �S�P�S�-�6�7� �t�r�a�c�k�s� �e�n�t�e�r� �t�h�e� �C�&�D� 

�d�a�t�a�b�a�s�e� �a�s� �v�e�h�i�c�u�l�a�r� �t�r�a�c�k�s�.� �C�&�D� �s�e�n�d� �t�r�a�c�k�s� �a�n�d� 

�e�n�g�a�g�e�m�e�n�t� �o�r�d�e�r�s� �t�o� �t�h�e� �G�W�S�.� �T�h�e� �S�P�S�-�6�7� �a�n�d� �t�h�e� �G�W�S� �w�i�l�l� 

�h�a�v�e� �n�o� �d�i�r�e�c�t� �i�n�t�e�r�f�a�c�e�.� �F�o�r� �t�h�e� �S�P�S�-�6�7� �t�o� �a�c�t� �a�s� �a� �f�i�r�e� 

�c�o�n�t�r�o�l� �r�a�d�a�r� �i�t� �m�u�s�t� �s�e�n�d� �t�r�a�c�k�s� �t�o� �C�&�D� �w�h�i�c�h� �i�n� �t�u�r�n� �w�i�l�l� 

�p�a�s�s� �t�h�e�m� �t�o� �G�W�S�.� �T�h�i�s� �m�e�a�n�s� �t�h�a�t� �t�h�e� �S�P�S�-�6�7�,� �C�&�D� �a�n�d� �G�W�S� 

�c�o�m�p�u�t�e�r� �p�r�o�g�r�a�m�s� �a�n�d� �t�h�e� �e�x�i�s�t�i�n�g� �I�D�S�s� �m�u�s�t� �b�e� �m�o�d�i�f�i�e�d� �a�n�d� 

�t�e�s�t�e�d� �a�t� �b�o�t�h� �t�h�e� �s�u�b�s�y�s�t�e�m� �a�n�d� �s�y�s�t�e�m� �l�e�v�e�l�.� �I�f� �t�h�e� �S�P�Y�-� 

�1�D� �t�o� �G�W�S� �i�n�t�e�r�f�a�c�e� �i�s� �r�e�m�o�v�e�d� �t�h�e�n� �b�o�t�h� �t�h�e� �S�P�Y�-�1�D� �a�n�d� �G�W�S� 

�c�o�m�p�u�t�e�r� �p�r�o�g�r�a�m�s� �w�o�u�l�d� �r�e�q�u�i�r�e� �m�o�d�i�f�i�c�a�t�i�o�n� �a�n�d� �r�e�t�e�s�t�i�n�g�.� 

�S�o� �f�o�u�r� �s�u�b�s�y�s�t�e�m�s� �m�u�s�t� �b�e� �m�o�d�i�f�i�e�d�,� �t�w�o� �I�D�S�s� �m�o�d�i�f�i�e�d� �a�n�d� 

�o�n�e� �I�D�S� �d�e�l�e�t�e�d�.



�8�2� 

�D�D�G� �S�u�p�e�r�s�e�t� �D�e�r�i�v�a�t�i�v�e� �I�m�p�a�c�t�s� 

�I�n� �t�h�e� �S�u�p�e�r�s�e�t� �d�e�s�i�g�n� �t�h�e� �g�u�n� �f�i�r�e� �c�o�n�t�r�o�l� �p�o�r�t�i�o�n� �o�f� 

�t�h�e� �A�S�U�W� �C�o�n�t�r�o�l� �S�y�s�t�e�m� �w�o�u�l�d� �h�a�v�e� �d�i�r�e�c�t� �a�c�c�e�s�s� �t�o� �a�n�y� 

�s�u�r�f�a�c�e� �s�e�n�s�o�r�.� �I�f� �t�h�e� �s�e�n�s�o�r� �s�e�l�e�c�t�e�d� �t�o� �p�r�o�v�i�d�e� �g�u�n� �f�i�r�e� 

�c�o�n�t�r�o�l� �p�r�o�v�i�d�e�d� �o�n�l�y� �v�i�d�e�o� �t�o� �t�h�e� �A�S�U�W� �C�o�n�t�r�o�l� �S�y�s�t�e�m� �t�h�e�n� 

�a� �f�o�r�m�a�l� �I�D�S� �f�o�r� �d�i�g�i�t�a�l� �c�o�m�m�u�n�i�c�a�t�i�o�n�s� �b�e�t�w�e�e�n� �i�t� �a�n�d� �A�S�U�W� 

�C�o�n�t�r�o�l� �S�y�s�t�e�m� �m�u�s�t� �b�e� �f�i�r�s�t� �b�e� �a�g�r�e�e�d� �t�o� �a�n�d� �w�r�i�t�t�e�n�.� �T�h�e�n� 

�t�h�e� �c�o�n�t�r�o�l�l�i�n�g� �s�o�f�t�w�a�r�e� �f�o�r� �b�o�t�h� �t�h�e� �s�e�n�s�o�r� �a�n�d� �t�h�e� �A�S�U�W� 

�C�o�n�t�r�o�l� �S�y�s�t�e�m� �m�u�s�t� �b�e� �m�o�d�i�f�i�e�d�.� �T�h�i�s� �n�e�w� �c�o�n�n�e�c�t�i�o�n� �m�u�s�t� �b�e� 

�t�e�s�t�e�d� �t�o� �v�e�r�i�f�y� �t�h�e� �I�D�S� �a�n�d� �t�h�e�n� �t�o� �v�e�r�i�f�y� �t�h�a�t� �s�e�n�s�o�r�'�s� 

�p�e�r�f�o�r�m�a�n�c�e� �a�s� �a� �f�i�r�e� �c�o�n�t�r�o�l� �r�a�d�a�r�.� �I�n� �t�h�i�s� �d�e�s�i�g�n� �t�h�e� 

�s�e�n�s�o�r� �c�o�u�l�d� �d�i�r�e�c�t�l�y� �p�r�o�v�i�d�e� �i�n�p�u�t�s� �o�n� �g�u�n� �p�r�o�j�e�c�t�i�l�e�'�s� 

�p�o�s�i�t�i�o�n� �e�r�r�o�r� �t�o� �t�h�e� �A�S�U�W� �C�o�n�t�r�o�l� �s�y�s�t�e�m�.� 

�I�f� �t�h�e� �f�i�r�e� �c�o�n�t�r�o�l� �f�u�n�c�t�i�o�n� �i�s� �b�e�i�n�g� �r�e�a�l�l�o�c�a�t�e�d� �a�m�o�n�g� 

�s�u�r�f�a�c�e� �s�e�n�s�o�r�s� �t�h�e�n� �t�h�e� �e�x�i�s�t�i�n�g� �i�n�t�e�r�f�a�c�e� �m�u�s�t� �b�e� �r�e�m�o�v�e�d�.� 

�T�h�e� �A�S�U�W� �C�o�n�t�r�o�l� �S�y�s�t�e�m� �w�o�u�l�d� �n�o� �l�o�n�g�e�r� �r�e�c�o�g�n�i�z�e� �i�n�p�u�t�s� 

�f�r�o�m� �t�h�e� �o�r�i�g�i�n�a�l� �s�u�r�f�a�c�e� �s�e�n�s�o�r� �f�o�r� �u�s�e� �i�n� �g�u�n� �f�i�r�e� 

�c�o�n�t�r�o�l�.� �I�t� �m�a�y� �b�e� �p�o�s�s�i�b�l�e� �t�o� �m�o�d�i�f�y� �t�h�e� �o�r�i�g�i�n�a�l� �I�D�S� �f�o�r� 

�u�s�e� �w�i�t�h� �t�h�e� �n�e�w� �s�u�r�f�a�c�e� �s�e�n�s�o�r�.� �T�h�e� �c�o�n�t�r�o�l�l�i�n�g� �p�r�o�g�r�a�m� 

�f�o�r� �t�h�a�t� �n�e�w� �s�e�n�s�o�r� �m�u�s�t� �i�m�p�l�e�m�e�n�t� �t�h�e� �I�D�S�.� �A�g�a�i�n� �b�o�t�h� 

�s�u�b�s�y�s�t�e�m�s� �m�u�s�t� �b�e� �t�e�s�t�e�d� �s�e�p�a�r�a�t�e�l�y� �a�n�d� �t�h�e�n� �t�o�g�e�t�h�e�r� �t�o� 

�v�e�r�i�f�y� �t�h�e� �A�S�U�W� �s�y�s�t�e�m� �l�e�v�e�l� �c�h�a�n�g�e�s�.
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�C�a�s�e� �S�u�m�m�a�r�y� 

�F�i�g�u�r�e� �7� �s�h�o�w�s� �t�h�e� �r�e�s�u�l�t�i�n�g� �g�u�n� �f�i�r�e� �c�o�n�t�r�o�l� �l�o�o�p� �f�o�r� 

�b�o�t�h� �d�e�s�i�g�n�s�.� �T�h�e�y� �a�r�e� �i�d�e�n�t�i�c�a�l� �e�x�c�e�p�t� �f�o�r� �t�h�e� �f�e�e�d�b�a�c�k� 

�l�o�o�p�.� �F�o�r� �t�h�e� �B�a�s�e�l�i�n�e� �4� �d�e�s�i�g�n�,� �S�P�S�-�6�7� �r�a�d�a�r� �t�r�a�c�k�s� �o�n� �t�h�e� 

�o�u�t�g�o�i�n�g� �g�u�n� �p�r�o�j�e�c�t�i�l�e�s� �m�u�s�t� �p�a�s�s� �t�h�r�o�u�g�h� �C�&�D� �b�e�f�o�r�e� �G�W�S� 

�c�a�n� �d�e�t�e�r�m�i�n�e� �t�h�e� �g�u�n�'�s� �p�o�i�n�t�i�n�g� �e�r�r�o�r�.� �C�&�D� �d�o�e�s� �n�o�t� �h�a�v�e� 

�t�o� �p�r�o�c�e�s�s� �t�h�e�s�e� �S�P�S�-�6�7� �t�r�a�c�k�s� �b�e�c�a�u�s�e� �G�W�S� �n�e�e�d�s� �t�h�e� �d�a�t�a� �a�s� 

�p�o�i�n�t�s�,� �n�o�t� �f�i�r�m� �t�r�a�c�k�s� �f�o�r� �e�r�r�o�r� �c�o�r�r�e�c�t�i�o�n�.� �T�h�i�s� �m�e�a�n�s� 

�t�h�a�t� �t�h�e� �r�a�d�a�r� �d�a�t�a� �d�o�e�s� �n�o�t� �h�a�v�e� �t�o� �b�e� �e�n�t�e�r�e�d� �i�n�t�o� �C�&�D�'�s� 

�d�a�t�a�b�a�s�e� �l�i�k�e� �o�t�h�e�r� �r�a�d�a�r� �t�r�a�c�k�s�.� �C�&�D� �c�o�u�l�d� �s�i�m�p�l�y� �p�a�s�s� �t�h�e� 

�r�a�d�a�r� �d�a�t�a� �t�h�r�o�u�g�h� �t�o� �G�W�S�,� �b�u�t� �s�p�e�c�i�a�l� �d�a�t�a� �r�o�u�t�i�n�g� �c�o�d�e� �i�n� 

�C�&�D� �w�o�u�l�d� �b�e� �r�e�q�u�i�r�e�d� �a�n�d� �t�h�e� �p�r�o�c�e�s�s� �w�o�u�l�d� �n�o�t� �b�e� 

�i�n�s�t�a�n�t�a�n�e�o�u�s�.� �T�h�i�s� �u�p�g�r�a�d�e�,� �i�m�p�l�e�m�e�n�t�e�d� �i�n� �t�h�i�s� �m�a�n�n�e�r�,� �i�s� 

�a�n� �e�x�a�m�p�l�e� �o�f� �a�n�o�t�h�e�r� �t�a�s�k� �w�h�i�c�h� �r�e�s�u�l�t�s� �i�n� �t�h�e� �e�x�p�e�n�d�i�t�u�r�e� 

�o�f� �C�&�D� �r�e�s�o�u�r�c�e�s� �(�c�o�m�p�u�t�e�r� �m�e�m�o�r�y�,� �t�i�m�i�n�g�,� �e�t�c�)�.� �T�o� �h�a�v�e� 

�t�h�e� �S�P�S�-�6�7� �p�r�o�v�i�d�e� �t�r�a�c�k�s� �d�i�r�e�c�t�l�y� �t�o� �t�h�e� �G�W�S� �w�o�u�l�d� �b�e� 

�c�o�u�n�t�e�r� �t�o� �e�x�i�s�t�i�n�g� �c�o�m�b�a�t� �s�y�s�t�e�m� �d�e�s�i�g�n� �a�r�c�h�i�t�e�c�t�u�r�e� �w�h�i�c�h� 

�h�a�s� �a�l�l� �s�u�r�f�a�c�e� �r�a�d�a�r� �t�r�a�c�k�s� �e�n�t�e�r�i�n�g� �t�h�e� �C�&�D� �d�a�t�a�b�a�s�e�.� �I�n� 

�t�h�e� �S�u�p�e�r�s�e�t� �d�e�s�i�g�n� �t�h�e� �s�u�r�f�a�c�e� �r�a�d�a�r� �w�o�u�l�d� �p�r�o�v�i�d�e� �t�h�e� �g�u�n� 

�p�r�o�j�e�c�t�i�l�e� �e�r�r�o�r� �p�o�s�i�t�i�o�n� �d�i�r�e�c�t�l�y� �t�o� �t�h�e� �g�u�n� �f�i�r�e� �c�o�n�t�r�o�l� 

�p�o�r�t�i�o�n� �o�f� �t�h�e� �A�S�U�W� �C�o�n�t�r�o�l� �S�y�s�t�e�m�.� �T�h�e� �o�n�l�y� �d�e�l�a�y�s� �w�o�u�l�d� 

�r�e�s�u�l�t� �f�r�o�m� �t�h�e� �a�c�t�u�a�l� �d�e�s�i�g�n� �a�n�d� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �t�h�e� �A�S�U�W� 

�C�o�n�t�r�o�l� �S�y�s�t�e�m�.
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�8�5� 

�T�a�b�l�e� �6� �s�u�m�m�a�r�i�z�e�s� �t�h�e� �i�m�p�a�c�t� �f�o�r� �t�h�i�s� �n�e�w� �f�i�r�e� �c�o�n�t�r�o�l� 

�f�u�n�c�t�i�o�n�.� �T�h�e� �i�m�p�a�c�t�s� �a�s�s�u�m�e� �t�h�a�t� �c�a�b�l�e� �m�o�d�i�f�i�c�a�t�i�o�n�s� �t�o� 

�e�s�t�a�b�l�i�s�h� �o�r� �d�i�s�e�s�t�a�b�l�i�s�h� �c�o�m�m�u�n�i�c�a�t�i�o�n�s� �a�r�e� �m�i�n�i�m�a�l�.� 

�T�h�e�r�e�f�o�r�e� �t�h�e�r�e� �a�r�e� �n�o� �n�e�c�e�s�s�a�r�y� �h�a�r�d�w�a�r�e� �i�m�p�a�c�t�s� �i�n� �e�i�t�h�e�r� 

�d�e�s�i�g�n�.� �T�h�i�s� �t�a�b�l�e� �a�s�s�u�m�e�s� �t�h�e� �d�e�l�e�t�i�o�n� �o�f� �o�n�e� �I�D�S� �a�n�d� �t�h�e� 

�c�r�e�a�t�i�o�n� �o�f� �a� �n�e�w� �I�D�S� �f�o�r� �b�o�t�h� �d�e�s�i�g�n�s�.� 

�S�u�b�s�y�s�t�e�m� �l�e�v�e�l� �t�r�a�i�n�i�n�g� �i�n� �t�h�e� �B�a�s�e�l�i�n�e� �d�e�s�i�g�n� �i�s� 

�s�i�g�n�i�f�i�c�a�n�t�l�y� �i�m�p�a�c�t�e�d� �b�y� �t�h�i�s� �u�p�g�r�a�d�e�.� �T�h�i�s� �u�p�g�r�a�d�e� 

�r�e�m�o�v�e�s� �a� �t�a�s�k� �f�r�o�m� �o�n�e� �o�p�e�r�a�t�o�r� �a�n�d� �a�s�s�i�g�n�s� �i�t� �t�o� �a�n�o�t�h�e�r�.� 

�B�o�t�h� �o�p�e�r�a�t�o�r�s� �r�e�q�u�i�r�e� �r�e�t�r�a�i�n�i�n�g�.� �M�o�r�e� �t�r�a�i�n�i�n�g� �i�s� 

�r�e�q�u�i�r�e�d� �a�t� �t�h�e� �A�S�U�W� �l�e�v�e�l� �t�o� �t�r�a�i�n� �o�p�e�r�a�t�o�r�s� �i�n� �t�h�e� 

�r�e�q�u�i�r�e�d� �c�o�o�r�d�i�n�a�t�i�o�n� �o�f� �t�h�e� �v�a�r�i�o�u�s� �s�u�b�s�y�s�t�e�m�s�.� �T�h�e�r�e� �i�s� 

�n�o� �r�e�a�l� �c�h�a�n�g�e� �b�e�t�w�e�e�n� �o�w�n�s�h�i�p� �c�o�m�m�a�n�d� �a�n�d� �t�h�e� �w�e�a�p�o�n� 

�c�o�n�t�r�o�l� �l�o�o�p�,� �s�o� �C�I�C� �t�e�a�m� �t�r�a�i�n�i�n�g� �s�h�o�u�l�d� �b�e� �m�i�n�i�m�a�l�.� �B�u�t� 

�A�S�U�W� �l�e�v�e�l� �t�r�a�i�n�i�n�g� �i�s� �t�h�e� �s�a�m�e� �a�s� �C�I�C� �t�e�a�m� �t�r�a�i�n�i�n�g� �f�o�r� 

�B�a�s�e�l�i�n�e� �4� �s�o� �t�h�e� �i�m�p�a�c�t� �i�s� �t�h�e� �s�a�m�e�.� �T�h�e� �t�r�a�i�n�i�n�g� �i�m�p�a�c�t� 

�f�o�r� �t�h�e� �S�u�p�e�r�s�e�t� �D�D�G� �D�e�r�i�v�a�t�i�v�e� �i�s� �t�r�i�v�i�a�l�.� 

�C�a�s�e� �4�:� �I�n�t�r�o�d�u�c�t�i�o�n� �o�f� �a� �N�e�w� �O�T�H� �M�i�s�s�i�l�e� 

�T�h�i�s� �i�s� �a� �n�e�w� �v�a�r�i�a�n�t� �o�f� �t�h�e� �T�o�m�a�h�a�w�k� �m�i�s�s�i�l�e�.� �T�h�e� 

�c�h�a�n�g�e�s� �a�r�e� �p�r�i�m�a�r�i�l�y� �i�m�p�r�o�v�e�m�e�n�t�s� �t�o� �t�h�e� �m�i�s�s�i�l�e� �g�u�i�d�a�n�c�e� 

�s�e�t� �a�n�d� �t�h�e� �u�s�e� �o�f� �n�a�v�i�g�a�t�i�o�n�a�l� �d�a�t�a� �f�r�o�m� �t�h�e� �n�e�w�l�y� 

�i�m�p�l�e�m�e�n�t�e�d� �G�l�o�b�a�l� �P�o�s�i�t�i�o�n�i�n�g� �S�y�s�t�e�m�.
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�8�7� 

�B�a�s�e�l�i�n�e� �4� �I�m�p�a�c�t�s� 

�T�h�e� �V�L�S� �w�i�l�l� �r�e�q�u�i�r�e� �h�a�r�d�w�a�r�e� �c�h�a�n�g�e�s� �t�o� �s�u�p�p�o�r�t� �t�h�e� 

�n�e�w� �m�i�s�s�i�l�e�,� �p�l�u�s� �t�h�e� �m�i�s�s�i�l�e� �c�a�n�i�s�t�e�r� �m�u�s�t� �b�e� �m�o�d�i�f�i�e�d�.� 

�T�h�e� �V�L�S� �c�o�m�p�u�t�e�r� �p�r�o�g�r�a�m� �m�u�s�t� �b�e� �m�o�d�i�f�i�e�d� �t�o� �a�c�c�o�m�m�o�d�a�t�e� 

�c�h�a�n�g�e�s� �i�n� �m�i�s�s�i�l�e� �i�n�v�e�n�t�o�r�y� �a�n�d� �c�h�a�n�g�e�s� �i�n� �m�i�s�s�i�l�e� 

�i�n�i�t�i�a�l�i�z�a�t�i�o�n� �d�a�t�a� �i�n�p�u�t�.� �T�h�e� �e�n�g�a�g�e�m�e�n�t� �p�l�a�n�n�i�n�g� �p�o�r�t�i�o�n� 

�o�f� �T�W�C�S� �m�u�s�t� �b�e� �c�h�a�n�g�e�d� �t�o� �t�a�k�e� �a�d�v�a�n�t�a�g�e� �o�f� �t�h�e� �n�e�w� 

�m�i�s�s�i�l�e�'�s� �c�a�p�a�b�i�l�i�t�i�e�s�.� �T�h�e� �l�a�u�n�c�h� �c�o�n�t�r�o�l� �p�o�r�t�i�o�n� �m�u�s�t� 

�a�c�c�e�p�t� �t�h�e� �n�e�w� �n�a�v�i�g�a�t�i�o�n�a�l� �i�n�p�u�t� �a�n�d� �d�o�w�n�l�o�a�d� �t�h�a�t� 

�i�n�f�o�r�m�a�t�i�o�n� �t�o� �t�h�e� �m�i�s�s�i�l�e� �v�i�a� �V�L�S�.� 

�T�o� �f�u�l�l�y� �i�n�t�e�g�r�a�t�e� �t�h�i�s� �n�e�w� �m�i�s�s�i�l�e� �a�n�d� �i�t� �c�a�p�a�b�i�l�i�t�i�e�s� 

�i�n�t�o� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �r�e�q�u�i�r�e�s� �t�h�a�t� �c�h�a�n�g�e�s� �b�e� �m�a�d�e� �i�n� �t�h�e� 

�d�i�s�p�l�a�y� �t�h�a�t� �t�h�e� �C�O� �a�n�d� �T�A�O� �s�e�e�.� �T�h�i�s� �c�a�n�n�o�t� �h�a�p�p�e�n� �w�i�t�h�o�u�t� 

�m�a�j�o�r� �m�o�d�i�f�i�c�a�t�i�o�n� �t�o� �t�h�e� �C�&�D�/�T�W�C�S� �a�n�d� �C�&�D�/�A�D�S� �I�D�S�s� �a�n�d� 

�c�h�a�n�g�e�s� �t�o� �t�h�e� �A�D�S� �c�o�m�p�u�t�e�r� �p�r�o�g�r�a�m�.� 

�D�D�G� �S�u�p�e�r�s�e�t� �D�e�r�i�v�a�t�i�v�e� �I�m�p�a�c�t�s� 

�F�o�r� �t�h�i�s� �d�e�r�i�v�a�t�i�v�e� �t�h�e�r�e� �w�i�l�l� �s�t�i�l�l� �b�e� �c�h�a�n�g�e�s� �t�o� 

�l�a�u�n�c�h�e�r� �s�y�s�t�e�m� �a�n�d� �t�o� �t�h�e� �O�T�H� �w�e�a�p�o�n� �c�o�n�t�r�o�l� �p�o�r�t�i�o�n� �o�f� �t�h�e� 

�A�S�U�W� �C�o�n�t�r�o�l� �s�y�s�t�e�m� �s�i�m�i�l�a�r� �t�o� �t�h�o�s�e� �d�e�s�c�r�i�b�e�d� �f�o�r� �B�a�s�e�l�i�n�e� 

�4�.� �T�h�e� �c�o�m�p�l�e�x�i�t�y� �o�f� �t�h�i�s� �u�p�g�r�a�d�e� �c�o�m�e�s� �i�n� �d�e�v�e�l�o�p�i�n�g�,� 

�t�e�s�t�i�n�g�,� �a�n�d� �i�m�p�l�e�m�e�n�t�i�n�g� �w�e�a�p�o�n� �s�e�l�e�c�t�i�o�n� �a�n�d� �f�i�r�e� �c�o�n�t�r�o�l� 

�a�l�g�o�r�i�t�h�m�s� �f�o�r� �t�h�e� �v�a�r�i�o�u�s� �b�l�o�c�k�s� �o�f� �T�o�m�a�h�a�w�k� �m�i�s�s�i�l�e�s� �a�n�d� 

�f�o�r� �H�a�r�p�o�o�n�.� �A�d�e�q�u�a�t�e� �t�i�m�e� �m�u�s�t� �b�e� �a�l�l�o�c�a�t�e�d� �f�o�r� �t�h�e� 

�d�e�v�e�l�o�p�m�e�n�t� �f�o�r� �t�h�e� �p�o�r�t�i�o�n� �o�f� �t�h�e� �A�S�U�W� �s�y�s�t�e�m�.� �T�h�e
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�i�n�t�e�r�f�a�c�e� �b�e�t�w�e�e�n� �t�h�e� �A�S�U�W� �C�o�n�t�r�o�l� �s�y�s�t�e�m� �a�n�d� �C�o�m�m�a�n�d� �m�u�s�t� 

�b�e� �m�o�d�i�f�i�e�d� �t�o� �a�l�l�o�w� �t�h�e� �C�O� �a�n�d� �T�A�O� �t�o� �s�e�e� �t�h�e� �e�n�g�a�g�e�m�e�n�t� 

�p�l�a�n�s�.� 

�C�a�s�e� �S�u�m�m�a�r�y� 

�T�a�b�l�e� �7� �s�u�m�m�a�r�i�z�e�s� �t�h�e� �i�m�p�a�c�t� �o�f� �t�h�i�s� �n�e�w� �O�T�H� �m�i�s�s�i�l�e�.� 

�T�h�i�s� �i�s� �o�n�e� �u�p�g�r�a�d�e� �w�h�e�r�e� �t�h�e� �S�u�p�e�r�s�e�t� �D�D�G� �D�e�r�i�v�a�t�i�v�e� �i�n�c�u�r�s� 

�m�o�r�e� �c�h�a�n�g�e�s� �t�h�a�n� �d�o�e�s� �B�a�s�e�l�i�n�e� �4�.� �A� �r�e�a�s�o�n� �f�o�r� �t�h�i�s� �i�s� 

�t�h�a�t� �t�h�e� �e�x�i�s�t�i�n�g� �m�i�n�d�s�e�t� �i�n� �B�a�s�e�l�i�n�e� �i�s� �t�h�a�t� �T�W�C�S� �c�a�n� �m�a�k�e� 

�a�S� �m�a�n�y� �u�p�g�r�a�d�e�s� �a�s� �i�t� �w�a�n�t�s� �a�s� �l�o�n�g� �a�s� �t�h�e�r�e� �a�r�e� �n�o� �m�a�j�o�r� 

�m�o�d�i�f�i�c�a�t�i�o�n�s� �t�o� �t�h�e� �T�W�C�S�/�C�&�D� �I�D�S�.� �P�a�r�t� �o�f� �t�h�i�s� �m�i�s�s�i�l�e� 

�u�p�g�r�a�d�e� �i�n�v�o�l�v�e�s� �c�o�o�r�d�i�n�a�t�i�n�g� �m�i�s�s�i�l�e� �a�r�r�i�v�a�l� �t�i�m�e�s�,� 

�s�o�m�e�t�h�i�n�g� �w�h�i�c�h� �t�h�e� �C�O� �s�h�o�u�l�d� �s�e�e� �a�n�d� �u�n�d�e�r�s�t�a�n�d� �b�e�f�o�r�e� 

�a�p�p�r�o�v�i�n�g� �t�h�e� �e�n�g�a�g�e�m�e�n�t� �p�l�a�n�.� �T�h�e�r�e�f�o�r�e� �C�&�D� �a�n�d� �A�D�S� �s�h�o�u�l�d� 

�a�l�s�o� �b�e� �m�o�d�i�f�i�e�d�.� �S�i�n�c�e� �t�h�e�s�e� �c�h�a�n�g�e�s� �l�i�k�e�l�y� �w�i�l�l� �n�o�t� 

�o�c�c�u�r�,� �C�I�C� �t�e�a�m� �t�r�a�i�n�i�n�g� �t�a�k�e�s� �o�n� �a� �s�i�g�n�i�f�i�c�a�n�t� �r�o�l�e� �t�o� �w�o�r�k� 

�a�r�o�u�n�d� �t�h�i�s� �i�n�a�b�i�l�i�t�y� �t�o� �t�r�a�n�s�f�e�r� �d�i�s�p�l�a�y� �i�n�f�o�r�m�a�t�i�o�n� �i�n� �t�h�e� 

�B�a�s�e�l�i�n�e� �4� �d�e�s�i�g�n�.� 

�S�u�m�m�a�r�y� 

�F�o�r� �a�n�y� �p�a�r�t�i�c�u�l�a�r� �A�S�U�W� �r�e�l�a�t�e�d� �u�p�g�r�a�d�e� �t�h�e� �B�a�s�e�l�i�n�e� �4� 

�d�e�s�i�g�n� �i�n�c�u�r�s� �m�o�r�e� �e�x�t�e�n�s�i�v�e� �s�o�f�t�w�a�r�e� �a�n�d� �c�o�m�p�u�t�e�r� �i�n�t�e�r�f�a�c�e� 

�i�m�p�a�c�t�s� �t�h�a�n� �t�h�e� �S�u�p�e�r�s�e�t� �D�D�G� �D�e�r�i�v�a�t�i�v�e�.� �T�h�e� �S�u�p�e�r�s�e�t�'�s� 

�i�m�p�a�c�t�s� �a�r�e� �g�e�n�e�r�a�l�l�y� �l�i�m�i�t�e�d� �t�o� �t�h�e� �A�S�U�W� �C�o�n�t�r�o�l� �S�y�s�t�e�m�.� 

�B�e�c�a�u�s�e� �s�o� �m�a�n�y� �f�u�n�c�t�i�o�n�s� �a�r�e� �c�o�n�t�a�i�n�e�d� �i�n� �t�h�e� �A�S�U�W� �C�o�n�t�r�o�l
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�S�y�s�t�e�m� �i�t� �m�i�g�h�t� �t�u�r�n� �o�u�t� �t�o� �b�e� �e�a�s�i�e�r� �t�o� �m�o�d�i�f�y� �a�n�d� �r�e�t�e�s�t� 

�t�h�e� �B�a�s�e�l�i�n�e� �4� �d�e�s�i�g�n�.� �B�u�t� �w�i�l�l� �t�h�a�t� �d�e�p�e�n�d� �o�n� �t�h�e� �a�c�t�u�a�l� 

�d�e�s�i�g�n� �c�o�n�f�i�g�u�r�a�t�i�o�n� �o�f� �t�h�e� �A�S�U�W� �C�o�n�t�r�o�l� �S�y�s�t�e�m� �w�h�i�c�h� �s�t�i�l�l� 

�m�u�s�t� �b�e� �d�e�t�e�r�m�i�n�e�d�.� �T�h�e� �u�s�e� �o�f� �a� �c�o�m�m�o�n� �p�r�o�g�r�a�m�m�i�n�g� 

�l�a�n�g�u�a�g�e� �i�n� �t�h�e� �S�u�p�e�r�s�e�t� �m�a�y� �a�l�s�o� �c�o�u�n�t�e�r� �t�h�a�t� �p�o�s�s�i�b�i�l�i�t�y�.� 

�B�e�c�a�u�s�e� �o�f� �t�h�e� �u�s�e� �o�f� �s�i�m�i�l�a�r� �e�q�u�i�p�m�e�n�t� �a�n�d� �c�o�m�p�u�t�e�r� 

�p�r�o�t�o�c�o�l�s�,� �t�h�e� �S�u�p�e�r�s�e�t� �D�D�G� �D�e�r�i�v�a�t�i�v�e� �d�o�e�s� �n�o�t� �h�a�v�e� �t�h�e� 

�h�a�r�d�w�a�r�e� �r�e�l�a�t�e�d� �p�r�o�b�l�e�m�s� �t�h�a�t� �B�a�s�e�l�i�n�e� �4� �d�o�e�s�.� 

�I�n� �t�h�e� �B�a�s�e�l�i�n�e� �4� �d�e�s�i�g�n�,� �C�&�D� �i�s� �i�m�p�a�c�t�e�d� �b�y� �a�l�m�o�s�t� 

�e�v�e�r�y� �A�S�U�W� �u�p�g�r�a�d�e�.� �A�n� �u�p�g�r�a�d�e� �t�o� �t�h�e� �O�T�H� �d�a�t�a� �l�i�n�k� �o�r� �t�o� 

�t�h�e� �m�i�s�s�i�l�e� �l�a�u�n�c�h�e�r� �d�o�e�s� �n�o�t� �d�i�r�e�c�t�l�y� �i�m�p�a�c�t� �C�&�D� �o�n�l�y� 

�b�e�c�a�u�s�e� �t�h�e�y� �h�a�v�e� �n�o� �d�i�r�e�c�t� �i�n�t�e�r�f�a�c�e� �w�i�t�h� �C�&�D�.� �C�&�D�,� 

�t�o�g�e�t�h�e�r� �w�i�t�h� �A�D�S�,� �f�o�r�m�s� �t�h�e� �e�q�u�i�v�a�l�e�n�t� �o�f� �t�h�e� �S�u�p�e�r�s�e�t� 

�d�e�s�i�g�n�'�s� �C�o�m�m�a�n�d� �f�u�n�c�t�i�o�n�.� �C�&�D� �c�o�n�t�a�i�n�s� �n�o� �A�S�U�W� �w�e�a�p�o�n� 

�c�o�n�t�r�o�l� �f�u�n�c�t�i�o�n�s� �y�e�t� �i�t� �m�u�s�t� �b�e� �i�n�v�o�l�v�e�d� �i�n� �e�v�e�r�y� �A�S�U�W� 

�o�p�e�r�a�t�i�o�n�.� �T�h�e�r�e� �i�s� �n�o� �f�o�c�a�l� �p�o�i�n�t� �f�o�r� �A�S�U�W� �o�p�e�r�a�t�i�o�n�s� �i�n� 

�B�a�s�e�l�i�n�e� �4� �e�x�c�e�p�t� �f�o�r� �C�&�D�.� �T�h�i�s� �p�o�i�n�t� �m�a�n�i�f�e�s�t�s� �i�t�s�e�l�f� �a�l�s�o� 

�i�n� �t�h�e� �a�r�e�a� �o�f� �t�r�a�i�n�i�n�g�.� �B�e�c�a�u�s�e� �t�h�e�r�e� �i�s� �n�o� �f�o�c�a�l� �p�o�i�n�t�,� 

�A�S�U�W� �t�r�a�i�n�i�n�g� �b�e�c�o�m�e�s� �C�I�C� �t�e�a�m� �t�r�a�i�n�i�n�g�.� �A�n� �e�x�a�m�p�l�e� �i�s� 

�t�r�a�i�n�i�n�g� �a�n�d� �c�o�o�r�d�i�n�a�t�i�o�n� �b�e�t�w�e�e�n� �a� �T�W�C�S� �o�p�e�r�a�t�o�r� �a�n�d� �a� 

�H�a�r�p�o�o�n� �o�p�e�r�a�t�o�r�.� �T�h�e�s�e� �t�w�o� �o�p�e�r�a�t�o�r�s� �h�a�v�e� �n�o� �w�a�y� �t�o� 

�a�u�t�o�m�a�t�i�c�a�l�l�y� �s�h�a�r�e� �d�a�t�a� �o�r� �t�r�a�i�n� �i�n� �A�S�U�W� �o�p�e�r�a�t�i�o�n�s� 

�t�o�g�e�t�h�e�r�.� �T�h�e�y� �r�e�q�u�i�r�e� �t�h�e� �a�s�s�i�s�t�a�n�c�e� �o�f� �t�h�e� �A�n�t�i�s�u�r�f�a�c�e� 

�W�a�r�f�a�r�e� �C�o�o�r�d�i�n�a�t�o�r�,� �w�h�o� �f�u�n�c�t�i�o�n�s� �w�i�t�h�i�n� �C�&�D�,� �b�e�c�a�u�s�e� �h�e� �i�s� 

�t�h�e� �o�n�l�y� �i�n�t�e�r�f�a�c�e� �b�e�t�w�e�e�n� �t�h�e�s�e� �t�w�o� �o�p�e�r�a�t�o�r�s�.� �T�h�i�s� �i�s



�9�1� 

�j�u�s�t� �o�n�e� �o�f� �t�h�e� �p�r�o�b�l�e�m�s� �c�a�u�s�e�d� �b�y� �B�a�s�e�l�i�n�e� �4�'�s� �l�a�c�k� �o�f� 

�m�o�d�u�l�a�r�i�t�y� �i�n� �A�S�U�W�.� 

�M�o�d�u�l�a�r�i�t�y� �i�s� �o�n�e� �o�f� �t�h�e� �p�r�i�n�c�i�p�l�e�s� �o�f� �t�h�e� �S�u�p�e�r�s�e�t� 

�c�o�n�c�e�p�t�.� �J�u�s�t� �h�o�w� �m�o�d�u�l�a�r� �t�h�e� �A�S�U�W� �C�o�n�t�r�o�l� �S�y�s�t�e�m� �e�n�d�s� �u�p� 

�w�i�l�l� �d�e�p�e�n�d� �o�n� �t�h�e� �f�i�n�a�l� �d�e�s�i�g�n�.� �B�e�c�a�u�s�e� �A�S�U�W� �o�p�e�r�a�t�i�o�n�s� 

�a�r�e� �f�o�c�u�s�e�d� �o�n� �t�h�e� �A�S�U�W� �C�o�n�t�r�o�l� �S�y�s�t�e�m� �r�a�t�h�e�r� �t�h�a�n� �a�t� �t�h�e� 

�C�o�m�m�a�n�d� �l�e�v�e�l�,� �u�p�g�r�a�d�e�s� �t�e�n�d� �t�o� �i�m�p�a�c�t� �t�h�e� �s�p�e�c�i�f�i�c� �w�e�a�p�o�n� 

�s�u�b�s�y�s�t�e�m� �a�n�d� �t�h�e� �A�S�U�W� �C�o�n�t�r�o�l� �S�y�s�t�e�m�.� �S�e�n�s�o�r� �a�n�d� �w�e�a�p�o�n� 

�i�m�p�r�o�v�e�m�e�n�t�s� �d�o� �n�o�t� �d�i�r�e�c�t�l�y� �i�m�p�a�c�t� �t�h�e� �C�o�m�m�a�n�d� �f�u�n�c�t�i�o�n�.� 

�T�h�e�r�e�f�o�r�e�,� �u�p�g�r�a�d�e�s� �t�e�n�d� �t�o� �h�a�v�e� �l�e�s�s� �o�f� �a�n� �i�m�p�a�c�t� �o�n� �o�t�h�e�r� 

�c�o�m�p�o�n�e�n�t�s� �a�n�d� �i�n� �t�u�r�n� �s�h�o�u�l�d� �c�o�s�t� �l�e�s�s� �t�o� �i�m�p�l�e�m�e�n�t� �o�n�a� 

�s�i�n�g�l�e� �s�h�i�p�.� 

�O�n�e� �w�a�y� �t�o� �s�e�l�e�c�t� �b�e�t�w�e�e�n� �t�h�e� �t�w�o� �c�o�n�c�e�p�t�s� �i�s� �t�o� 

�c�o�n�s�i�d�e�r� �t�h�e�s�e� �f�o�u�r� �u�p�g�r�a�d�e�s� �a�s� �f�o�r�m�i�n�g� �t�h�e� �b�a�s�i�s� �o�f� �a� �b�l�o�c�k� 

�u�p�g�r�a�d�e� �t�o� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m�.� �B�a�s�e�d� �o�n� �a�n� �e�s�t�i�m�a�t�e� �o�f� �t�h�e� 

�t�o�t�a�l� �i�m�p�a�c�t� �o�n�e� �c�o�n�c�e�p�t� �m�a�y� �b�e� �c�l�e�a�r�l�y� �p�r�e�f�e�r�r�e�d�.� �F�i�r�s�t�,� 

�e�v�e�r�y� �i�n�d�i�v�i�d�u�a�l� �u�p�g�r�a�d�e� �r�e�q�u�i�r�e�s� �c�h�a�n�g�e�s� �t�o� �t�e�c�h�n�i�c�a�l� �a�n�d� 

�o�p�e�r�a�t�o�r�'�s� �m�a�n�u�a�l�s� �i�n� �b�o�t�h� �d�e�s�i�g�n�s�.� �S�o� �t�h�i�s� �c�o�m�p�a�r�i�s�o�n� �i�s� 

�n�e�g�l�i�g�i�b�l�e�.� �C�h�a�n�g�e�d� �d�o�c�u�m�e�n�t�a�t�i�o�n� �i�s� �r�e�a�l�l�y� �a� �r�e�f�l�e�c�t�i�o�n� �o�f� 

�s�o�f�t�w�a�r�e� �a�n�d� �h�a�r�d�w�a�r�e� �m�o�d�i�f�i�c�a�t�i�o�n�s� �r�a�t�h�e�r� �t�h�a�n� �a� �s�e�p�a�r�a�t�e� 

�m�e�a�s�u�r�e�.� �T�a�b�l�e� �8� �s�u�m�m�a�r�i�z�e�s� �t�h�e� �t�o�t�a�l� �s�o�f�t�w�a�r�e� �a�n�d� �h�a�r�d�w�a�r�e� 

�i�m�p�a�c�t�s� �i�d�e�n�t�i�f�i�e�d� �i�n� �t�h�e� �p�r�e�v�i�o�u�s� �s�u�b�s�e�c�t�i�o�n�s� �f�o�r� �t�h�e� �f�o�u�r� 

�u�p�g�r�a�d�e�s� �f�o�r� �e�a�c�h� �d�e�s�i�g�n� �c�o�n�c�e�p�t�.
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�T�A�B�L�E� �8� 

�S�U�M�M�A�R�Y� �O�F� �M�O�D�I�F�I�C�A�T�I�O�N�S� �I�N� �B�L�O�C�K� 
�U�P�G�R�A�D�E� �F�O�R� �E�A�C�H� �C�O�N�C�E�P�T� 
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�T�y�p�e� �o�f� �I�m�p�a�c�t� �B�a�s�e�l�i�n�e� �4� �D�D�G� �D�e�r�i�v�a�t�i�v�e� 

�N�u�m�b�e�r� �o�f� �S�u�b�s�y�s�t�e�m�s� �w�i�t�h� �|�8� �s�u�b�s�y�s�t�e�m�s� �6� �s�u�b�s�y�s�t�e�m�s� 
�S�o�f�t�w�a�r�e� �M�o�d�i�f�i�c�a�t�i�o�n�s� �o�u�t� �o�f� �1�0� �o�u�t� �o�f� �8� 

�N�u�m�b�e�r� �o�f� �S�u�b�s�y�s�t�e�m�s� �w�i�t�h� �F�o�u�r� �T�w�o� 
�H�a�r�d�w�a�r�e� �M�o�d�i�f�i�c�a�t�i�o�n�s� 

�N�u�m�b�e�r� �o�f� �I�n�t�e�r�f�a�c�e�s� �t�h�a�t� �|�9� �i�n�t�e�r�f�a�c�e�s� �8� �i�n�t�e�r�f�a�c�e�s� 
�m�u�s�t� �b�e� �m�o�d�i�f�i�e�d� �o�u�t� �o�f� �1�2� �o�u�t� �o�f� �1�0� 

�T�o�t�a�l� �N�u�m�b�e�r� �o�f� �8� �+�4�+�9� �=� �2�1� �|�6� �+� �2�+� �8� �=�1�6� 
�M�o�d�i�f�i�c�a�t�i�o�n�s� 
� � 

�A� �c�r�u�d�e� �m�e�a�s�u�r�e� �o�f� �t�h�e� �t�o�t�a�l� �i�m�p�a�c�t� �c�a�n� �b�e� �o�b�t�a�i�n�e�d� �b�y� 

�a�s�s�i�g�n�i�n�g� �a� �p�o�i�n�t� �f�o�r� �e�a�c�h� �s�u�b�s�y�s�t�e�m� �o�r� �i�n�t�e�r�f�a�c�e� �r�e�q�u�i�r�i�n�g� 

�m�o�d�i�f�i�c�a�t�i�o�n�.� �A�s� �a� �r�e�s�u�l�t� �t�w�e�n�t�y�-�o�n�e� �p�o�i�n�t�s� �a�r�e� �a�s�s�i�g�n�e�d� �t�o� 

�B�a�s�e�l�i�n�e� �4� �a�n�d� �s�i�x�t�e�e�n� �t�o� �t�h�e� �S�u�p�e�r�s�e�t� �D�D�G� �D�e�r�i�v�a�t�i�v�e� �w�h�i�c�h� 

�o�n� �t�h�e� �s�u�r�f�a�c�e� �f�a�v�o�r�s� �t�h�e� �S�u�p�e�r�s�e�t� �c�o�n�c�e�p�t�.� �A�d�m�i�t�t�e�d�l�y� �t�h�i�s� 

�d�o�e�s� �n�o�t� �c�o�n�s�i�d�e�r� �t�h�e� �m�a�g�n�i�t�u�d�e� �o�f� �t�h�e� �m�o�d�i�f�i�c�a�t�i�o�n�s� �w�h�i�c�h� 

�m�a�y� �b�e� �r�e�q�u�i�r�e�d� �t�o� �t�h�e� �A�S�U�W� �C�o�n�t�r�o�l� �S�y�s�t�e�m�.� �H�o�w�e�v�e�r� �f�i�n�a�l� 

�r�e�s�o�l�u�t�i�o�n� �r�e�q�u�i�r�e�s� �m�o�r�e� �d�e�t�a�i�l�e�d� �d�e�f�i�n�i�t�i�o�n� �o�f� �t�h�e� �c�h�a�n�g�e�s� 

�t�h�a�n� �i�s� �c�u�r�r�e�n�t�l�y� �a�v�a�i�l�a�b�l�e�.� �S�i�m�i�l�a�r�l�y� �t�o� �g�e�t� �a�n� �e�s�t�i�m�a�t�e� 

�o�f� �t�h�e� �t�o�t�a�l� �t�r�a�i�n�i�n�g� �i�m�p�a�c�t� �a�s�s�i�g�n� �0� �p�o�i�n�t�s� �t�o� �n�o� �c�h�a�n�g�e�,� �1� 

�t�o� �a� �m�i�n�o�r� �c�h�a�n�g�e�,� �3� �t�o� �a� �m�o�d�e�r�a�t�e� �c�h�a�n�g�e�,� �a�n�d� �5� �t�o� �a� �m�a�j�o�r� 

�c�h�a�n�g�e�.� �T�a�b�l�e� �9� �s�h�o�w�s� �h�o�w� �e�a�c�h� �d�e�s�i�g�n� �c�o�n�c�e�p�t� �f�a�i�r�s� �i�n� 

�t�r�a�i�n�i�n�g� �m�o�d�i�f�i�c�a�t�i�o�n�.� �O�v�e�r�a�l�l�,� �t�h�e� �t�r�a�i�n�i�n�g� �i�m�p�a�c�t� �d�u�e� �t�o� 

�A�S�U�W� �u�p�g�r�a�d�e�s� �i�s� �m�o�d�e�r�a�t�e� �f�o�r� �B�a�s�e�l�i�n�e� �4� �a�n�d� �m�i�n�o�r� �f�o�r� �t�h�e� 

�S�u�p�e�r�s�e�t� �D�D�G� �D�e�r�i�v�a�t�i�v�e�.� �M�o�r�e� �i�m�p�o�r�t�a�n�t�l�y� �B�a�s�e�l�i�n�e� �4� �h�a�s� �a
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�h�i�g�h�e�r� �C�I�C� �t�e�a�m� �t�r�a�i�n�i�n�g� �i�m�p�a�c�t� �w�h�i�l�e� �t�h�e� �S�u�p�e�r�s�e�t� �D�D�G� 

�D�e�r�i�v�a�t�i�v�e� �h�a�s� �m�o�r�e� �s�u�b�s�y�s�t�e�m� �l�e�v�e�l� �i�m�p�a�c�t�s�.� �T�h�i�s� �i�s� �a� 

�r�e�s�u�l�t� �o�f� �t�h�e� �m�o�d�u�l�a�r�i�t�y� �o�f� �t�h�e� �S�u�p�e�r�s�e�t� �c�o�n�c�e�p�t�.� 

�T�A�B�L�E� �9� 

�T�R�A�I�N�I�N�G� �I�M�P�A�C�T� �A�V�E�R�A�G�E�S� �F�O�R� 
�E�A�C�H� �C�O�N�C�E�P�T� 
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�T�y�p�e� �o�f� �B�a�s�e�l�i�n�e� �4� �D�D�G� �D�e�r�i�v�a�t�i�v�e� 
�T�r�a�i�n�i�n�g� 

�C�I�C� �T�e�a�m� �O�+� �1�+� �3� �+�1�0� �=� �1�4� �O�+�t�1�+�0�+�0�=�1� 
�3�.�5� �a�v�g� �0�.�2�5� �a�v�g� 

�A�S�U�W� �O�+�1�+�3� �+� �1�0�=� �1�4� �O�+� �4�+�0�+� �0� �4� 
�3�.�5� �a�v�g� �1�.�0� �a�v�g� 

�S�u�b�s�y�s�t�e�m� �0�O�+�2�+�6�+�0�8�=� �8� �0�o�+�3�+�3�+�0�=� �6� 
�2� �a�v�g� �1�.�5� �a�v�g� � � � � � � � � 

�T�h�e� �m�o�d�u�l�a�r�i�t�y� �o�f� �t�h�e� �S�u�p�e�r�s�e�t� �d�e�s�i�g�n� �c�o�n�c�e�p�t� �r�e�v�e�a�l�s� �i�t�s�e�l�f� 

�t�h�r�o�u�g�h� �f�e�w�e�r� �n�u�m�b�e�r�s� �o�f� �i�n�t�e�r�f�a�c�e�s� �w�h�i�c�h� �m�u�s�t� �b�e� �m�o�d�i�f�i�e�d� 

�a�n�d� �l�o�w�e�r� �t�r�a�i�n�i�n�g� �i�m�p�a�c�t�s�.� �I�m�p�r�o�v�e�m�e�n�t�s� �a�r�e� �l�i�m�i�t�e�d� �t�o� �t�h�e� 

�A�S�U�W� �w�a�r�f�i�g�h�t�i�n�g� �p�a�t�h�.� �C�h�a�n�g�e�s� �t�o� �o�w�n�s�h�i�p� �c�o�m�m�a�n�d� �l�e�v�e�l� 

�f�u�n�c�t�i�o�n�s� �a�r�e� �r�a�r�e�l�y� �n�e�c�e�s�s�a�r�y�.� �T�h�e� �d�r�a�w�b�a�c�k� �t�o� �t�h�e� 

�S�u�p�e�r�s�e�t� �d�e�s�i�g�n� �i�s� �t�h�e� �p�o�t�e�n�t�i�a�l� �r�e�q�u�i�r�e�m�e�n�t� �f�o�r� �m�a�j�o�r� 

�s�o�f�t�w�a�r�e� �m�o�d�i�f�i�c�a�t�i�o�n�s� �a�n�d� �r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g� �t�o� �t�h�e� �A�S�U�W� 

�C�o�n�t�r�o�l� �S�y�s�t�e�m�.� �T�h�i�s� �w�i�l�l� �b�e� �r�e�s�o�l�v�e�d� �w�i�t�h� �f�u�r�t�h�e�r� 

�d�e�f�i�n�i�t�i�o�n� �o�f� �t�h�e� �A�S�U�W� �C�o�n�t�r�o�l� �S�y�s�t�e�m�.� �F�o�r� �t�h�e�s�e� �r�e�a�s�o�n�s�,� 

�t�h�e� �S�u�p�e�r�s�e�t� �D�D�G� �D�e�r�i�v�a�t�i�v�e� �d�e�s�i�g�n� �i�s� �t�h�e� �p�r�e�f�e�r�r�e�d� �d�e�s�i�g�n� 

�f�r�o�m� �c�o�m�b�a�t� �s�y�s�t�e�m� �u�p�g�r�a�d�a�b�i�l�i�t�y� �p�e�r�s�p�e�c�t�i�v�e�.



�S�E�C�T�I�O�N� �7� 

�S�O�F�T�W�A�R�E� �M�A�I�N�T�A�I�N�A�B�I�L�I�T�Y� 

�A� �s�u�r�f�a�c�e� �c�o�m�b�a�t�a�n�t� �t�y�p�i�c�a�l�l�y� �d�e�p�l�o�y�s� �f�o�r� �s�i�x� �m�o�n�t�h�s� 

�a�n�d� �t�h�e�n� �s�p�e�n�d�s� �t�h�e� �n�e�x�t� �s�i�x� �m�o�n�t�h�s� �i�n� �p�o�r�t� �g�e�t�t�i�n�g� �r�e�a�d�y� 

�f�o�r� �t�h�e� �n�e�x�t� �d�e�p�l�o�y�m�e�n�t�.� �G�i�v�e�n� �t�h�i�s� �t�y�p�e� �o�f� �o�p�e�r�a�t�i�o�n�a�l� 

�p�r�o�f�i�l�e� �t�h�e� �t�r�a�d�i�t�i�o�n�a�l� �b�r�e�a�k�d�o�w�n� �o�f� �m�a�i�n�t�e�n�a�n�c�e� �e�f�f�o�r�t�s� 

�i�n�t�o� �o�r�g�a�n�i�z�a�t�i�o�n�a�l�,� �i�n�t�e�r�m�e�d�i�a�t�e�,� �a�n�d� �d�e�p�o�t� �l�e�v�e�l�s� �o�f� 

�m�a�i�n�t�e�n�a�n�c�e� �c�a�n� �b�e� �d�e�f�i�n�e�d�,� �b�u�t� �o�n�l�y� �f�o�r� �h�a�r�d�w�a�r�e�.� �T�h�i�s� 

�s�a�m�e� �b�r�e�a�k�d�o�w�n� �d�o�e�s� �n�o�t� �a�p�p�l�y� �t�o� �s�o�f�t�w�a�r�e�.� �T�y�p�i�c�a�l�l�y� 

�s�o�f�t�w�a�r�e� �i�s� �d�e�l�i�v�e�r�e�d� �t�o� �t�h�e� �s�h�i�p� �i�n� �a�n� �e�x�e�c�u�t�a�b�l�e� �f�o�r�m�a�t�;� 

�n�o�t� �a�s� �s�o�u�r�c�e� �c�o�d�e� �w�h�i�c�h� �c�a�n� �b�e� �e�d�i�t�e�d�.� �S�o�,� �s�a�i�l�o�r�s� �c�a�n�n�o�t� 

�p�e�r�f�o�r�m� �m�a�i�n�t�e�n�a�n�c�e� �o�f� �t�h�e� �s�u�p�p�o�r�t�i�n�g� �s�o�f�t�w�a�r�e�.� �T�h�e�r�e�f�o�r�e�,� 

�s�o�f�t�w�a�r�e� �m�a�i�n�t�e�n�a�n�c�e� �m�u�s�t� �b�e� �d�o�n�e� �a�s�h�o�r�e�.� 

�O�n�e� �p�r�o�b�l�e�m� �w�i�t�h� �s�o�f�t�w�a�r�e� �m�a�i�n�t�e�n�a�n�c�e� �a�s� �c�o�m�p�a�r�e�d� �t�o� 

�h�a�r�d�w�a�r�e� �m�a�i�n�t�e�n�a�n�c�e� �i�s� �t�h�a�t� �s�o�f�t�w�a�r�e� �d�o�e�s� �n�o�t� �"�b�r�e�a�k�"� �i�n� 

�t�h�e� �s�a�m�e� �s�e�n�s�e� �a�s� �a� �p�i�e�c�e� �o�f� �h�a�r�d�w�a�r�e�.� �O�n�e� �c�a�n� �p�e�r�f�o�r�m� 

�p�r�e�v�e�n�t�i�v�e� �m�a�i�n�t�e�n�a�n�c�e� �o�n� �h�a�r�d�w�a�r�e� �o�r� �t�h�e� �h�a�r�d�w�a�r�e� �c�a�n� �b�e� 

�d�e�s�i�g�n�e�d� �t�o� �b�e� �v�e�r�y� �r�e�l�i�a�b�l�e�.� �T�r�a�n�s�f�e�r�r�i�n�g� �t�h�e�s�e� �c�o�n�c�e�p�t�s� 

�t�o� �s�o�f�t�w�a�r�e� �i�s� �n�o�t� �s�t�r�a�i�g�h�t� �f�o�r�w�a�r�d�.� �"�W�h�i�l�e� �s�o�f�t�w�a�r�e� 

�d�o�e�s�n�'�t� �b�r�e�a�k� �i�n� �t�h�e� �s�e�n�s�e� �t�h�a�t� �a� �p�i�e�c�e� �o�f� �h�a�r�d�w�a�r�e� �c�a�n� 

�f�a�i�l�,� �i�t� �c�a�n� �b�e�c�o�m�e� �n�o�n�-�f�u�n�c�t�i�o�n�a�l� �o�r� �f�a�u�l�t�y� �d�u�e� �t�o� �c�h�a�n�g�e�s� 

�i�n� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t� �i�n� �w�h�i�c�h� �i�t� �m�u�s�t� �o�p�e�r�a�t�e�,� �t�h�e� �s�i�z�e� �o�r� 
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�s�o�p�h�i�s�t�i�c�a�t�i�o�n� �o�f� �t�h�e� �u�s�e�r� �c�o�m�m�u�n�i�t�y�,� �t�h�e� �a�m�o�u�n�t� �o�f� �d�a�t�a� �i�t� 

�m�u�s�t� �p�r�o�c�e�s�s�,� �o�r� �d�a�m�a�g�e� �t�o� �c�o�d�e� �w�h�i�c�h� �i�s� �t�h�e� �r�e�s�u�l�t� �o�f� �o�t�h�e�r� 

�m�a�i�n�t�e�n�a�n�c�e� �e�f�f�o�r�t�s� �o�n� �o�t�h�e�r� �p�a�r�t�s� �o�f� �t�h�e� �s�y�s�t�e�m�.�"� �[�9�]� 

�S�o�f�t�w�a�r�e� �m�a�i�n�t�e�n�a�n�c�e� �i�s� �i�m�p�o�r�t�a�n�t� �t�o� �t�h�e� �l�i�f�e� �c�y�c�l�e� �o�f� 

�t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m�.� �I�t� �i�s� �g�e�n�e�r�a�l�l�y� �a�c�c�e�p�t�e�d� �t�h�a�t� �t�h�i�r�t�y� 

�p�e�r�c�e�n�t� �o�f� �a�l�l� �c�o�m�p�u�t�i�n�g� �r�e�s�o�u�r�c�e�s� �a�r�e� �s�p�e�n�t� �o�n� �d�e�s�i�g�n� �a�n�d� 

�d�e�v�e�l�o�p�m�e�n�t� �w�h�i�l�e� �t�h�e� �r�e�m�a�i�n�i�n�g� �s�e�v�e�n�t�y� �p�e�r�c�e�n�t� �a�r�e� �s�p�e�n�t� �o�n� 

�m�a�i�n�t�e�n�a�n�c�e�.� �[�1�0�]� �O�n�e� �r�e�a�s�o�n� �t�h�a�t� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� 

�s�o�f�t�w�a�r�e� �s�h�o�u�l�d� �b�e� �d�e�s�i�g�n�e�d� �w�i�t�h� �f�u�t�u�r�e� �m�a�i�n�t�e�n�a�n�c�e� �i�n� �m�i�n�d� 

�i�s� �t�h�a�t� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �w�i�l�l� �b�e� �i�n� �e�x�i�s�t�e�n�c�e� �f�o�r� �a� �l�o�n�g� 

�t�i�m�e� �-�-� �t�y�p�i�c�a�l�l�y� �t�h�i�r�t�y� �t�o� �f�o�r�t�y� �y�e�a�r�s�.� �T�h�e� �e�n�t�i�r�e� �c�o�m�b�a�t� 

�s�y�s�t�e�m�,� �i�n�c�l�u�d�i�n�g� �t�h�e� �s�o�f�t�w�a�r�e�,� �m�u�s�t� �b�e� �u�p�g�r�a�d�e�d� �t�o� �a�c�c�o�u�n�t� 

�f�o�r� �c�h�a�n�g�e�s� �i�n� �t�h�e� �t�h�r�e�a�t� �o�v�e�r� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m�'�s� �l�i�f�e�t�i�m�e�.� 

�B�u�t� �i�t� �m�u�s�t� �b�e� �r�e�m�e�m�b�e�r�e�d� �t�h�a�t� �"�s�o�f�t�w�a�r�e� �t�e�n�d�s� �t�o� 

�d�e�t�e�r�i�o�r�a�t�e� �w�i�t�h� �a�g�e� �a�s� �a� �r�e�s�u�l�t� �o�f� �n�u�m�e�r�o�u�s� �f�i�x�e�s� �a�n�d� 

�p�a�t�c�h�e�s�.� �I�f� �a� �s�y�s�t�e�m� �i�s� �m�o�r�e� �t�h�a�n� �s�e�v�e�n� �y�e�a�r�s� �o�l�d� �t�h�e�n� 

�t�h�e�r�e� �i�s� �a� �h�i�g�h� �p�r�o�b�a�b�i�l�i�t�y� �t�h�a�t� �i�s� �o�u�t�d�a�t�e�d� �a�n�d� �e�x�p�e�n�s�i�v�e� 

�t�o� �r�u�n�.� �.�.�.� �A�f�t�e�r� �s�e�v�e�n� �t�o� �t�e�n� �y�e�a�r�s� �o�f� �m�a�i�n�t�e�n�a�n�c�e�,� �m�a�n�y� 

�s�y�s�t�e�m�s� �h�a�v�e� �e�v�o�l�v�e�d� �t�o� �w�h�e�r�e� �a�d�d�i�t�i�o�n�a�l� �e�n�h�a�n�c�e�m�e�n�t�s� �o�r� 

�f�i�x�e�s� �a�r�e� �v�e�r�y� �t�i�m�e� �c�o�n�s�u�m�i�n�g� �t�o� �m�a�k�e�.�"� �[�1�1�]� �I�t� �i�s� 

�i�m�p�o�r�t�a�n�t� �t�h�a�t� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m�'�s� �s�o�f�t�w�a�r�e� �b�e� �m�a�i�n�t�a�i�n�a�b�l�e� 

�f�o�r� �a� �l�o�n�g�e�r� �p�e�r�i�o�d� �t�h�a�n� �s�e�v�e�n� �t�o� �t�e�n� �y�e�a�r�s�.� 

�S�o�f�t�w�a�r�e� �m�a�i�n�t�e�n�a�n�c�e� �h�a�s� �b�e�e�n� �d�i�v�i�d�e�d� �i�n�t�o� �t�h�r�e�e� 

�c�a�t�e�g�o�r�i�e�s�:� �p�e�r�f�e�c�t�i�v�e�,� �a�d�a�p�t�i�v�e�,� �a�n�d� �c�o�r�r�e�c�t�i�v�e�.� �A� 

�d�e�f�i�n�i�t�i�o�n� �o�f� �s�o�f�t�w�a�r�e� �m�a�i�n�t�e�n�a�n�c�e� �a�n�d� �t�h�e� �t�h�r�e�e� �t�y�p�e�s� �o�f
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�s�o�f�t�w�a�r�e� �m�a�i�n�t�e�n�a�n�c�e� �h�a�v�e� �b�e�e�n� �e�s�t�a�b�l�i�s�h�e�d� �i�n� 

�I�E�E�E� �S�T�D� �7�2�9�-�1�9�8�3� �[�1�2�]�.� �T�h�e�s�e� �a�r�e�:� 

�S�o�f�t�w�a�r�e� �M�a�i�n�t�e�n�a�n�c�e�:� �(�1�)� �M�o�d�i�f�i�c�a�t�i�o�n� �o�f� �a� �s�o�f�t�w�a�r�e� 
�p�r�o�d�u�c�t� �a�f�t�e�r� �d�e�l�i�v�e�r�y� �t�o� �c�o�r�r�e�c�t� �f�a�u�l�t�s�,� �(�2�)� 
�m�o�d�i�f�i�c�a�t�i�o�n� �t�o� �a� �s�o�f�t�w�a�r�e� �p�r�o�d�u�c�t� �a�f�t�e�r� �d�e�l�i�v�e�r�y� �t�o� 
�i�m�p�r�o�v�e� �p�e�r�f�o�r�m�a�n�c�e� �o�r� �o�t�h�e�r� �a�t�t�r�i�b�u�t�e�s� �o�r� �t�o� �a�d�a�p�t� �t�h�e� 
�p�r�o�d�u�c�t� �t�o� �a� �c�h�a�n�g�e�d� �e�n�v�i�r�o�n�m�e�n�t�.� 

�P�e�r�f�e�c�t�i�v�e� �M�a�i�n�t�e�n�a�n�c�e�:� �M�a�i�n�t�e�n�a�n�c�e� �p�e�r�f�o�r�m�e�d� �t�o� 
�i�m�p�r�o�v�e� �p�e�r�f�o�r�m�a�n�c�e�,� �m�a�i�n�t�a�i�n�a�b�i�l�i�t�y�,� �o�r� �o�t�h�e�r� �s�o�f�t�w�a�r�e� 
�a�t�t�r�i�b�u�t�e�s�.� 

�A�d�a�p�t�i�v�e� �M�a�i�n�t�e�n�a�n�c�e�:� �M�a�i�n�t�e�n�a�n�c�e� �p�e�r�f�o�r�m�e�d� �t�o� �m�a�k�e� �a� 
�s�o�f�t�w�a�r�e� �p�r�o�d�u�c�t� �u�s�a�b�l�e� �i�n� �a� �c�h�a�n�g�e�d� �e�n�v�i�r�o�n�m�e�n�t�.� 

�C�o�r�r�e�c�t�i�v�e� �M�a�i�n�t�e�n�a�n�c�e�:� �M�a�i�n�t�e�n�a�n�c�e� �p�e�r�f�o�r�m�e�d� 
�s�p�e�c�i�f�i�c�a�l�l�y� �t�o� �o�v�e�r�c�o�m�e� �e�x�i�s�t�i�n�g� �f�a�u�l�t�s�.� 

�T�h�e�s�e� �t�e�r�m�s� �m�u�s�t� �b�e� �r�e�l�a�t�e�d� �t�o� �a�c�t�u�a�l� �c�o�m�b�a�t� �s�y�s�t�e�m� 

�s�o�f�t�w�a�r�e� �m�a�i�n�t�e�n�a�n�c�e� �e�f�f�o�r�t�s�.� �A�f�t�e�r� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �i�s� 

�d�e�p�l�o�y�e�d� �t�h�e� �v�a�r�i�o�u�s� �s�u�b�s�y�s�t�e�m�s� �a�r�e� �i�m�p�r�o�v�e�d� �i�n� �r�e�s�p�o�n�s�e� �t�o� 

�a� �c�h�a�n�g�e� �i�n� �t�h�e� �t�h�r�e�a�t� �o�r� �t�o� �a�d�d� �d�e�s�i�r�e�d� �e�n�h�a�n�c�e�m�e�n�t�s�.� �T�h�i�s� 

�i�s� �p�e�r�f�e�c�t�i�v�e� �m�a�i�n�t�e�n�a�n�c�e�.� �C�h�a�n�g�e�s� �t�o� �f�i�x� �p�r�o�b�l�e�m�s� �s�u�c�h� �a�s� 

�p�r�o�g�r�a�m� �c�r�a�s�h�e�s� �f�o�u�n�d� �i�n� �o�p�e�r�a�t�i�o�n�a�l� �u�s�e� �a�r�e� �c�o�r�r�e�c�t�i�v�e� 

�m�a�i�n�t�e�n�a�n�c�e�.� �A�d�a�p�t�i�v�e� �m�a�i�n�t�e�n�a�n�c�e� �r�e�s�u�l�t�s� �f�r�o�m� �a�n� �u�p�g�r�a�d�e� 

�t�o� �t�h�e� �o�p�e�r�a�t�i�n�g� �s�y�s�t�e�m� �o�r� �f�r�o�m� �n�e�w� �h�a�r�d�w�a�r�e� �i�n�d�u�c�e�d� �c�h�a�n�g�e�s� 

�i�n� �t�h�e� �s�o�f�t�w�a�r�e�.� 

�O�n�e� �p�r�o�b�l�e�m� �w�i�t�h� �s�o�f�t�w�a�r�e� �m�a�i�n�t�e�n�a�n�c�e� �f�o�r� �a� �c�o�m�b�a�t� 

�s�y�s�t�e�m� �i�s� �t�h�e�r�e� �a�r�e� �n�o� �s�t�a�n�d�a�r�d�s� �d�e�a�l�i�n�g� �w�i�t�h� �s�o�f�t�w�a�r�e� 

�m�a�i�n�t�e�n�a�n�c�e�.� �T�h�e� �c�u�r�r�e�n�t� �D�e�f�e�n�s�e� �S�y�s�t�e�m� �S�o�f�t�w�a�r�e� 

�D�e�v�e�l�o�p�m�e�n�t� �s�t�a�n�d�a�r�d� �d�o�e�s� �n�o�t� �e�x�p�l�i�c�i�t�l�y� �a�d�d�r�e�s�s� �t�h�e� 

�m�a�i�n�t�e�n�a�n�c�e� �p�h�a�s�e� �o�f� �t�h�e� �s�o�f�t�w�a�r�e� �p�o�r�t�i�o�n� �o�f� �t�h�e� �s�y�s�t�e�m�.� �I�f
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�t�h�e� �s�o�f�t�w�a�r�e� �d�e�v�e�l�o�p�e�r�s� �f�o�l�l�o�w� �t�h�e� �s�t�a�n�d�a�r�d� �a�n�d� �p�r�o�d�u�c�e� �t�h�e� 

�r�e�q�u�i�r�e�d� �d�o�c�u�m�e�n�t�a�t�i�o�n� �f�o�r� �t�h�e� �d�e�v�e�l�o�p�m�e�n�t�,� �t�h�e�n� �t�h�a�t� 

�d�o�c�u�m�e�n�t�a�t�i�o�n� �c�a�n� �f�o�r�m� �t�h�e� �b�a�s�i�s� �f�o�r� �a� �s�o�f�t�w�a�r�e� �m�a�i�n�t�e�n�a�n�c�e� 

�p�l�a�n�.� �T�h�e� �N�a�t�i�o�n�a�l� �B�u�r�e�a�u� �o�f� �S�t�a�n�d�a�r�d�s� �h�a�s� �p�u�b�l�i�s�h�e�d� �a� 

�G�u�i�d�e�l�i�n�e� �o�n� �S�o�f�t�w�a�r�e� �M�a�i�n�t�e�n�a�n�c�e� �[�9�]�.� �I�t� �s�t�a�t�e�s� �t�h�a�t� �t�h�e� 

�g�u�i�d�e�l�i�n�e� �s�h�o�u�l�d� �b�e� �u�s�e�d� �"�w�h�e�n�e�v�e�r� �F�e�d�e�r�a�l� �d�e�p�a�r�t�m�e�n�t�s� �o�r� 

�a�g�e�n�c�i�e�s� �a�r�e�:� �d�e�v�e�l�o�p�i�n�g� �o�r� �m�a�i�n�t�a�i�n�i�n�g� �s�o�f�t�w�a�r�e�;� �d�e�v�e�l�o�p�i�n�g� 

�p�o�l�i�c�i�e�s� �a�n�d� �p�r�o�c�e�d�u�r�e� �f�o�r� �d�e�v�e�l�o�p�i�n�g� �o�r� �m�a�i�n�t�a�i�n�i�n�g� 

�s�o�f�t�w�a�r�e�;� �o�r� �c�o�n�s�i�d�e�r�i�n�g� �a�l�t�e�r�n�a�t�i�v�e�s� �t�o� �c�o�n�t�i�n�u�e�d� 

�m�a�i�n�t�e�n�a�n�c�e� �o�f� �a� �s�o�f�t�w�a�r�e� �s�y�s�t�e�m�.�"� �T�h�e� �k�e�y� �p�o�i�n�t� �h�e�r�e� �i�s� 

�t�h�a�t� �t�h�i�s� �p�u�b�l�i�c�a�t�i�o�n� �i�s� �a� �g�u�i�d�e�l�i�n�e� �w�h�i�c�h� �p�e�o�p�l�e� �c�a�n� �b�e� 

�e�n�c�o�u�r�a�g�e�d� �t�o� �u�s�e� �r�a�t�h�e�r� �t�h�a�n� �a� �s�t�a�n�d�a�r�d�.� �T�h�i�s� �g�u�i�d�e�l�i�n�e� 

�a�p�p�l�i�e�s� �t�o� �a�l�l� �F�e�d�e�r�a�l� �a�g�e�n�c�i�e�s�,� �p�a�r�t�i�c�u�l�a�r�l�y� �t�h�o�s�e� �i�n�v�o�l�v�e�d� 

�i�n� �A�u�t�o�m�a�t�e�d� �D�a�t�a� �P�r�o�c�e�s�s�i�n�g� �(�A�D�P�)� �p�r�o�g�r�a�m�s�.� �W�h�i�l�e� �t�h�e� 

�s�o�f�t�w�a�r�e� �i�n� �a� �c�o�m�b�a�t� �s�y�s�t�e�m� �i�s� �f�r�e�q�u�e�n�t�l�y� �a�u�t�o�m�a�t�e�d� �d�a�t�a� 

�p�r�o�c�e�s�s�i�n�g�,� �t�h�e� �m�a�i�n�t�e�n�a�n�c�e� �n�e�e�d�s� �f�o�r� �a� �c�o�m�b�a�t� �s�y�s�t�e�m� �d�i�f�f�e�r� 

�f�r�o�m� �t�h�o�s�e� �r�e�q�u�i�r�e�d� �f�o�r� �o�t�h�e�r� �f�e�d�e�r�a�l� �a�g�e�n�c�y�'� �d�a�t�a�b�a�s�e� 

�p�r�o�g�r�a�m�s� �i�f� �i�n� �n�o� �w�a�y� �o�t�h�e�r� �t�h�a�n� �t�h�e�i�r� �r�e�s�p�e�c�t�i�v�e� �l�i�f�e� 

�c�y�c�l�e�s�.� 

�M�a�i�n�t�a�i�n�a�b�l�e� �s�o�f�t�w�a�r�e� �e�x�h�i�b�i�t�s� �t�h�e� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� 

�t�e�s�t�a�b�i�l�i�t�y�,� �u�n�d�e�r�s�t�a�n�d�a�b�i�l�i�t�y�,� �m�o�d�i�f�i�a�b�i�l�i�t�y�,� �p�o�r�t�a�b�i�l�i�t�y�,� 

�r�e�l�i�a�b�i�l�i�t�y�,� �e�f�f�i�c�i�e�n�c�y�,� �a�n�d� �u�s�a�b�i�l�i�t�y�.� �M�a�r�t�i�n� �a�n�d� �M�c�C�l�u�r�e� 

�[�1�3�]� �p�r�o�v�i�d�e� �c�h�e�c�k�l�i�s�t�s� �f�o�r� �e�a�c�h� �o�f� �t�h�e�s�e� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s�.� 

�B�y� �a�n�s�w�e�r�i�n�g� �'�y�e�s�'� �o�r� �'�n�o�'� �t�o� �t�h�e� �q�u�e�s�t�i�o�n�s� �i�n� �e�a�c�h� 

�c�h�e�c�k�l�i�s�t� �o�n�e� �c�a�n� �a�c�h�i�e�v�e� �a�n� �e�s�t�i�m�a�t�e� �o�f� �t�h�e� �s�o�f�t�w�a�r�e�'�s



�9�8� 

�m�a�i�n�t�a�i�n�a�b�i�l�i�t�y�.� �A�t� �t�h�e� �R�e�q�u�i�r�e�m�e�n�t�s�/�S�p�e�c�i�f�i�c�a�t�i�o�n� �P�h�a�s�e� �o�f� 

�s�o�f�t�w�a�r�e� �d�e�v�e�l�o�p�m�e�n�t� �M�a�r�t�i�n� �a�n�d� �M�c�C�l�u�r�e� �s�u�g�g�e�s�t� �u�s�i�n�g� �t�h�e� 

�u�s�a�b�i�l�i�t�y� �c�h�e�c�k�l�i�s�t� �t�o� �h�e�l�p� �d�e�t�e�r�m�i�n�e� �w�h�a�t� �t�h�e� �s�o�f�t�w�a�r�e�'�s� 

�m�a�i�n�t�a�i�n�a�b�i�l�i�t�y� �r�e�q�u�i�r�e�m�e�n�t�s� �a�r�e�.� �H�o�w�e�v�e�r�,� �t�h�i�s� �c�h�e�c�k�l�i�s�t�,� 

�l�i�k�e� �t�h�e� �o�t�h�e�r�s� �p�r�e�s�e�n�t�e�d�,� �a�s�s�u�m�e�s� �a�t� �l�e�a�s�t� �o�n�e� �l�e�v�e�l� �o�f� 

�d�e�t�a�i�l� �m�o�r�e� �t�h�a�n� �t�h�a�t� �t�o� �w�h�i�c�h� �t�h�e� �S�u�p�e�r�s�e�t� �c�o�n�c�e�p�t� �i�s� 

�p�r�e�s�e�n�t�l�y� �d�e�f�i�n�e�d�.� �I�n� �f�a�c�t�,� �m�o�s�t� �s�o�f�t�w�a�r�e� �m�a�i�n�t�e�n�a�n�c�e� 

�e�v�a�l�u�a�t�i�o�n� �c�r�i�t�e�r�i�a� �i�n�v�o�l�v�e� �s�p�e�c�i�f�i�c� �c�o�d�e� �d�e�s�i�g�n� �t�e�c�h�n�i�q�u�e�s�.� 

�T�h�a�t� �i�s�,� �t�h�e�s�e� �c�r�i�t�e�r�i�a� �a�s�s�u�m�e� �t�h�a�t� �w�e� �a�r�e� �a�s�s�e�s�s�i�n�g� �t�h�e� 

�m�a�i�n�t�a�i�n�a�b�i�l�i�t�y� �o�f� �p�r�o�d�u�c�t�i�o�n� �s�o�f�t�w�a�r�e� �s�y�s�t�e�m�s�.� �T�h�i�s� �a�l�s�o� 

�a�p�p�l�i�e�s� �t�o� �c�h�e�c�k�l�i�s�t�s� �a�v�a�i�l�a�b�l�e� �f�o�r� �d�e�t�e�r�m�i�n�i�n�g� �t�h�e� �i�m�p�a�c�t� 

�o�f� �a� �s�p�e�c�i�f�i�c� �s�o�f�t�w�a�r�e� �m�a�i�n�t�e�n�a�n�c�e� �a�c�t�i�o�n�.� 

�T�h�e�r�e�f�o�r�e�,� �t�h�i�s� �p�r�o�j�e�c�t� �w�i�l�l� �o�n�l�y� �u�s�e� �h�i�g�h� �l�e�v�e�l� 

�c�o�m�p�a�r�i�s�o�n�s� �b�e�c�a�u�s�e� �o�f� �t�h�e� �c�o�n�c�e�p�t�u�a�l� �n�a�t�u�r�e� �o�f� �t�h�e� �S�u�p�e�r�s�e�t� 

�d�e�s�i�g�n�.� �T�h�e� �f�o�l�l�o�w�i�n�g� �s�e�c�t�i�o�n�s� �w�i�l�l� �d�i�s�c�u�s�s� �h�o�w� �w�e�l�l� �e�a�c�h� 

�d�e�s�i�g�n� �c�o�n�c�e�p�t� �s�u�p�p�o�r�t�s� �t�h�o�s�e� �h�i�g�h� �l�e�v�e�l� �c�o�m�p�a�r�i�s�o�n�s� 

�d�e�s�c�r�i�b�e�d� �e�a�r�l�i�e�r� �f�o�r� �s�o�f�t�w�a�r�e� �m�a�i�n�t�e�n�a�n�c�e�.� 

�B�a�s�e�l�i�n�e� �4� �E�v�a�l�u�a�t�i�o�n� 

�T�h�e� �B�a�s�e�l�i�n�e� �4� �A�e�g�i�s� �C�o�m�b�a�t� �S�y�s�t�e�m� �i�s� �c�o�m�p�o�s�e�d� �o�f� 

�t�w�e�n�t�y�-�n�i�n�e� �s�u�b�s�y�s�t�e�m�s�.� �T�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �c�a�n� �b�e� �v�i�e�w�e�d� �a�s� 

�b�e�i�n�g� �c�o�m�p�o�s�e�d� �o�f� �t�w�o� �g�r�o�u�p�s�:� �t�h�e� �s�e�v�e�n� �s�u�b�s�y�s�t�e�m�s� �b�e�l�o�n�g�i�n�g� 

�t�o� �t�h�e� �A�W�S� �a�n�d� �t�h�o�s�e� �t�h�a�t� �d�o� �n�o�t�.� �S�o�f�t�w�a�r�e� �m�a�i�n�t�e�n�a�n�c�e� �f�o�r� 

�t�h�e� �e�n�t�i�r�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �c�a�n� �b�e� �v�i�e�w�e�d� �a�l�o�n�g� �t�h�e� �s�a�m�e� �l�i�n�e�.
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�S�o�f�t�w�a�r�e� �M�a�i�n�t�e�n�a�n�c�e� �P�l�a�n� 

�E�i�g�h�t� �y�e�a�r�s� �a�f�t�e�r� �t�h�e� �d�e�p�l�o�y�m�e�n�t� �o�f� �t�h�e� �i�n�i�t�i�a�l� �v�e�r�s�i�o�n� 

�o�f� �t�h�e� �A�W�S� �a�n�d� �c�o�i�n�c�i�d�i�n�g� �w�i�t�h� �t�h�e� �d�e�p�l�o�y�m�e�n�t� �o�f� �t�h�e� 

�B�a�s�e�l�i�n�e� �4� �A�W�S�,� �a� �d�o�c�u�m�e�n�t� �o�u�t�l�i�n�i�n�g� �c�o�m�p�u�t�e�r� �p�r�o�g�r�a�m� 

�m�a�i�n�t�e�n�a�n�c�e� �a�t� �N�A�V�S�W�C� �w�a�s� �p�u�b�l�i�s�h�e�d� �[�1�4�]�.� �T�h�e� �p�u�r�p�o�s�e� �o�f� 

�t�h�i�s� �d�o�c�u�m�e�n�t� �i�s� �t�o� �d�e�f�i�n�e� �t�h�e� �N�A�V�S�W�C� �c�o�m�p�u�t�e�r� �p�r�o�g�r�a�m� 

�m�a�i�n�t�e�n�a�n�c�e� �p�r�o�c�e�s�s� �a�n�d� �e�n�v�i�r�o�n�m�e�n�t�.� �F�o�u�r� �m�a�j�o�r� �f�u�n�c�t�i�o�n�a�l� 

�p�r�o�c�e�s�s�e�s� �c�o�m�p�o�s�e� �t�h�i�s� �m�a�i�n�t�e�n�a�n�c�e� �m�e�t�h�o�d�o�l�o�g�y�:� �e�s�t�a�b�l�i�s�h� 

�p�r�o�g�r�a�m� �l�i�b�r�a�r�y�,� �c�o�m�p�u�t�e�r� �p�r�o�g�r�a�m� �c�h�a�n�g�e� �r�e�q�u�e�s�t�,� 

�u�p�g�r�a�d�e�/�b�a�c�k�f�i�t�,� �a�n�d� �g�u�i�c�k� �u�p�d�a�t�e�.� �T�h�e� �u�p�g�r�a�d�e�/�b�a�c�k�f�i�t� 

�p�r�o�c�e�s�s� �a�p�p�l�i�e�s� �t�o� �b�o�t�h� �p�e�r�f�e�c�t�i�v�e� �a�n�d� �a�d�a�p�t�i�v�e� �m�a�i�n�t�e�n�a�n�c�e�.� 

�T�h�e� �c�o�m�p�u�t�e�r� �p�r�o�g�r�a�m� �c�h�a�n�g�e� �r�e�q�u�e�s�t� �p�r�o�c�e�s�s� �h�a�n�d�l�e�s� 

�c�o�r�r�e�c�t�i�v�e� �m�a�i�n�t�e�n�a�n�c�e� �a�c�t�i�o�n�s�.� �T�h�i�s� �p�r�o�c�e�s�s� �f�e�e�d�s� �i�n�t�o� �t�h�e� 

�u�p�g�r�a�d�e�/�b�a�c�k�f�i�t� �p�r�o�c�e�s�s�.� �T�h�e� �q�u�i�c�k� �u�p�d�a�t�e� �p�r�o�c�e�s�s� �i�s� �t�o� 

�r�e�m�e�d�y� �a� �p�r�o�b�l�e�m� �o�n� �a� �s�h�i�p� �v�i�a� �a� �p�a�t�c�h� �t�o� �t�h�e� �c�o�d�e�.� �F�o�r� 

�n�o�n�-�A�W�S� �s�u�b�s�y�s�t�e�m�s� �t�h�e� �e�x�i�s�t�e�n�c�e� �o�f� �a� �s�o�f�t�w�a�r�e� �m�a�i�n�t�e�n�a�n�c�e� 

�p�l�a�n� �i�s� �l�e�f�t� �u�p� �t�o� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �s�u�b�s�y�s�t�e�m�.� �T�h�e�r�e� �i�s� �n�o� 

�i�n�t�e�r�r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �t�h�e� �s�o�f�t�w�a�r�e� �m�a�i�n�t�e�n�a�n�c�e� �p�l�a�n�s� �f�o�r� 

�A�W�S� �a�n�d� �n�o�n�-�A�W�S� �s�u�b�s�y�s�t�e�m�s� �o�f� �t�h�e� �A�C�S�.� 

�S�o�f�t�w�a�r�e� �C�h�a�n�g�e� �C�o�n�t�r�o�l� �B�o�a�r�d� �(�C�C�B�)� 

�F�o�r� �t�h�e� �A�W�S� �t�h�e�r�e� �i�s� �a�n� �e�s�t�a�b�l�i�s�h�e�d� �c�h�a�n�g�e� �c�o�n�t�r�o�l� 

�p�r�o�c�e�s�s� �f�o�r� �s�o�f�t�w�a�r�e� �m�a�i�n�t�e�n�a�n�c�e�.� �F�i�r�s�t� �t�h�e�r�e� �i�s� �a�n� �e�l�e�m�e�n�t� 

�C�C�B� �f�o�r� �e�a�c�h� �A�W�S� �s�u�b�s�y�s�t�e�m�.� �T�h�i�s� �b�o�a�r�d� �a�p�p�r�o�v�e�s� �a�n�d� 

�r�e�c�o�m�m�e�n�d�s� �c�h�a�n�g�e�s� �t�o� �t�h�e� �A�W�S� �C�h�a�n�g�e� �R�e�v�i�e�w� �B�o�a�r�d� �(�C�R�B�)�.
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�T�h�e� �A�W�S� �C�R�B� �h�a�n�d�l�e�s� �c�o�m�p�u�t�e�r� �p�r�o�g�r�a�m� �c�h�a�n�g�e�s� �a�t� �t�h�e� �A�W�S� 

�l�e�v�e�l�.� �A�p�p�r�o�v�e�d� �c�h�a�n�g�e�s� �t�h�e�n� �g�o� �t�o� �t�h�e� �L�i�f�e� �C�y�c�l�e� �S�u�p�p�o�r�t� 

�E�n�g�i�n�e�e�r�i�n�g� �A�g�e�n�t� �(�L�S�E�A�)� �C�C�B�.� �T�h�e� �L�S�E�A� �C�C�B� �h�a�n�d�l�e�s� �b�o�t�h� 

�e�q�u�i�p�m�e�n�t� �c�h�a�n�g�e� �p�r�o�p�o�s�a�l�s� �f�o�r� �h�a�r�d�w�a�r�e� �a�n�d� �c�o�m�p�u�t�e�r� �p�r�o�g�r�a�m� 

�c�h�a�n�g�e�s�.� 

�T�h�e� �c�h�a�n�g�e� �c�o�n�t�r�o�l� �p�r�o�c�e�s�s� �i�s� �u�p� �t�o� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �n�o�n�-� 

�A�W�S� �s�u�b�s�y�s�t�e�m�.� �T�W�C�S�,� �f�o�r� �e�x�a�m�p�l�e�,� �h�a�s� �i�t�s� �o�w�n� �c�h�a�n�g�e� 

�c�o�n�t�r�o�l� �p�r�o�c�e�s�s� �w�i�t�h� �p�r�o�p�o�s�e�d� �c�h�a�n�g�e�s� �t�o� �i�t�s� �t�w�o� �m�a�j�o�r� 

�c�o�m�p�o�n�e�n�t�s� �b�e�i�n�g� �i�n�d�i�v�i�d�u�a�l�l�y� �e�v�a�l�u�a�t�e�d� �a�n�d� �t�h�e�n� �e�v�a�l�u�a�t�e�d� 

�a�t� �t�h�e� �w�e�a�p�o�n� �c�o�n�t�r�o�l� �s�y�s�t�e�m� �l�e�v�e�l�.� �H�o�w�e�v�e�r�,� �t�h�e�r�e� �i�s� �n�o� 

�c�o�m�b�a�t� �s�y�s�t�e�m� �l�e�v�e�l� �r�e�q�u�i�r�e�m�e�n�t� �l�e�v�i�e�d� �o�n� �t�h�e� �e�x�i�s�t�e�n�c�e� �o�r� 

�m�o�d�e� �o�f� �o�p�e�r�a�t�i�o�n� �o�f� �a� �n�o�n�-�A�W�S� �s�u�b�s�y�s�t�e�m� �C�C�B�.� 

�T�h�e� �L�S�E�A� �C�C�B� �a�c�c�e�p�t�s� �t�h�e� �r�e�s�u�l�t�s� �o�f� �a�n�y� �n�o�n�-�A�W�S�'�s� �o�w�n� 

�v�e�r�s�i�o�n� �o�f� �a� �s�o�f�t�w�a�r�e� �C�C�B�.� �A� �p�r�o�p�o�s�e�d� �n�o�n�-�A�W�S� �c�h�a�n�g�e� �m�u�s�t� 

�b�e� �e�v�a�l�u�a�t�e�d� �a�t� �t�h�e� �L�S�E�A� �C�C�B� �l�e�v�e�l� �i�f� �t�h�e�r�e� �i�s� �a�n�y� �k�n�o�w�n� 

�i�m�p�a�c�t� �t�o� �t�h�e� �A�W�S�.� �T�h�e� �L�S�E�A� �C�C�B� �a�s�s�u�m�e�s� �t�h�a�t� �a�n�y� �n�o�n�-�A�W�S� 

�s�u�b�s�y�s�t�e�m� �h�a�s� �r�e�s�o�l�v�e�d� �p�o�t�e�n�t�i�a�l� �i�m�p�a�c�t�s� �t�o� �o�t�h�e�r� �n�o�n�-�A�W�S� 

�s�u�b�s�y�s�t�e�m�s� �b�y� �t�h�e� �t�i�m�e� �t�h�e� �c�h�a�n�g�e� �r�e�a�c�h�e�s� �t�h�e� �L�S�E�A� �C�C�B�.� �S�o�,� 

�t�h�e� �L�S�E�A� �C�C�B� �f�u�n�c�t�i�o�n�s� �a�t� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �l�e�v�e�l� �a�l�t�h�o�u�g�h� 

�i�t� �b�a�s�i�c�a�l�l�y� �c�o�n�s�i�d�e�r�s� �n�o�n�-�A�W�S� �i�m�p�a�c�t�s� �o�n� �A�W�S�.� 

�C�h�o�i�c�e� �o�f� �P�r�o�g�r�a�m�m�i�n�g� �L�a�n�g�u�a�g�e� 

�F�o�r� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �a�n�d� �s�p�e�c�i�f�i�c�a�l�l�y� �f�o�r� �A�S�U�W�,� �t�h�e� 

�m�a�j�o�r�i�t�y� �o�f� �t�h�e� �p�r�o�g�r�a�m�s� �i�n�v�o�l�v�e�d� �a�r�e� �c�o�d�e�d� �i�n� �C�M�S�-�2�Y�,� �a� 

�l�a�n�g�u�a�g�e� �w�h�i�c�h� �i�s� �s�p�e�c�i�f�i�c� �t�o� �N�a�v�y� �s�y�s�t�e�m�s� �o�n�l�y�.� �W�h�i�l�e� �t�h�i�s� 

�\



�1�0�1� 

�l�a�n�g�u�a�g�e� �i�s� �w�i�d�e�l�y� �u�s�e�d� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �N�a�v�y�,� �i�t� �i�s� �n�o�t� �o�n�e� 

�t�h�a�t� �a� �c�o�m�p�u�t�e�r� �s�c�i�e�n�c�e� �m�a�j�o�r� �w�o�u�l�d� �l�e�a�r�n� �i�n� �c�o�l�l�e�g�e�.� �A� 

�p�r�o�g�r�a�m�m�e�r� �h�i�r�e�d� �b�y� �t�h�e� �N�a�v�y� �w�o�u�l�d� �h�a�v�e� �t�o� �l�e�a�r�n� �t�h�i�s� 

�a�s�s�e�m�b�l�e�r�-�l�i�k�e� �l�a�n�g�u�a�g�e� �a�s� �p�a�r�t� �o�f� �h�i�s�/�h�e�r� �t�r�a�i�n�i�n�g�.� 

�T�w�W�C�S�,� �o�n� �t�h�e� �o�t�h�e�r� �h�a�n�d�,� �i�s� �p�r�o�g�r�a�m�m�e�d� �i�n� �F�O�R�T�R�A�N�.� 

�T�h�i�s� �c�h�o�i�c�e� �r�e�f�l�e�c�t�s� �T�W�C�S�'�s� �r�e�q�u�i�r�e�m�e�n�t� �t�o� �i�n�t�e�r�f�a�c�e� �w�i�t�h� 

�c�h�a�r�a�c�t�e�r� �o�r�i�e�n�t�e�d� �d�a�t�a� �l�i�n�k�s�.� �W�h�i�l�e� �F�O�R�T�R�A�N� �i�s� �c�o�n�s�i�d�e�r�e�d� 

�a� �h�i�g�h� �o�r�d�e�r� �l�a�n�g�u�a�g�e� �a�n�d� �c�o�u�r�s�e�s� �i�n� �F�O�R�T�R�A�N� �a�r�e� �r�e�a�d�i�l�y� 

�a�v�a�i�l�a�b�l�e�,� �t�h�e�r�e� �a�r�e� �s�t�i�l�l� �s�o�f�t�w�a�r�e� �m�a�i�n�t�e�n�a�n�c�e� �p�r�o�b�l�e�m�s�.� 

�S�y�s�t�e�m�s� �c�o�d�e�d� �i�n� �C�M�S�-�2�Y� �a�n�d� �s�y�s�t�e�m�s� �c�o�d�e�d� �i�n� �F�O�R�T�R�A�N� �c�a�n�n�o�t� 

�t�a�l�k� �d�i�r�e�c�t�l�y� �w�i�t�h� �e�a�c�h� �o�t�h�e�r�.� �A� �t�r�a�n�s�l�a�t�o�r� �i�s� �r�e�q�u�i�r�e�d� �t�o� 

�a�l�l�o�w� �c�o�m�m�u�n�i�c�a�t�i�o�n�s� �b�e�t�w�e�e�n� �T�W�C�S� �a�n�d� �C�&�D� �m�a�k�i�n�g� �t�h�e� �t�a�s�k� �o�f� 

�s�o�f�t�w�a�r�e� �m�a�i�n�t�e�n�a�n�c�e� �m�o�r�e� �d�i�f�f�i�c�u�l�t�.� 

�H�a�r�p�o�o�n� �c�r�e�a�t�e�s� �a�n�o�t�h�e�r� �p�r�o�b�l�e�m� �f�o�r� �A�S�U�W� �s�o�f�t�w�a�r�e� 

�m�a�i�n�t�e�n�a�n�c�e�.� �T�h�e� �c�o�m�p�u�t�e�r� �m�e�m�o�r�y� �l�o�c�a�t�i�o�n� �o�f� �s�e�v�e�r�a�l� �p�i�e�c�e�s� 

�o�f� �i�n�f�o�r�m�a�t�i�o�n� �n�e�c�e�s�s�a�r�y� �f�o�r� �a�n� �e�n�g�a�g�e�m�e�n�t� �s�u�c�h� �a�s� �t�r�a�c�k� 

�n�u�m�b�e�r� �i�s� �a� �f�i�x�e�d� �l�e�n�g�t�h�.� �W�h�i�l�e� �t�h�i�s� �w�a�s� �a�d�v�a�n�t�a�g�e�o�u�s� 

�i�n�i�t�i�a�l�l�y�,� �t�h�i�s� �l�i�m�i�t�s� �t�h�e� �a�m�o�u�n�t� �o�f� �p�e�r�f�e�c�t�i�v�e� �m�a�i�n�t�e�n�a�n�c�e� 

�t�h�a�t� �c�a�n� �b�e� �d�o�n�e� �a�t� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �l�e�v�e�l� �w�i�t�h�o�u�t� 

�r�e�q�u�i�r�i�n�g� �m�o�d�i�f�i�c�a�t�i�o�n� �t�o� �t�h�e� �e�x�i�s�t�i�n�g� �m�e�m�o�r�y� �a�l�l�o�c�a�t�i�o�n�s�.� 

�S�o�f�t�w�a�r�e� �D�e�s�i�g�n� �S�t�a�n�d�a�r�d�s� 

�T�o�d�a�y�'�s� �D�e�f�e�n�s�e� �D�e�p�a�r�t�m�e�n�t� �S�o�f�t�w�a�r�e� �D�e�v�e�l�o�p�m�e�n�t� 

�S�t�a�n�d�a�r�d�,� �D�O�D�-�S�T�D�-�2�1�6�7�A� �[�1�5�]�,� �w�a�s� �e�s�t�a�b�l�i�s�h�e�d� �i�n� �1�9�8�8�.� �A�l�l� 

�n�e�w� �s�o�f�t�w�a�r�e� �d�e�v�e�l�o�p�m�e�n�t� �p�r�o�g�r�a�m�s� �m�u�s�t� �f�o�l�l�o�w� �t�h�i�s� �s�t�a�n�d�a�r�d�.
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�T�h�e� �f�i�r�s�t� �i�s�s�u�e� �o�f� �t�h�i�s� �s�t�a�n�d�a�r�d� �r�e�p�l�a�c�e�d� �t�h�e� �o�l�d� �m�i�l�i�t�a�r�y� 

�s�t�a�n�d�a�r�d�,� �M�I�L�-�S�T�D�-�1�6�7�9�A� �[�1�6�]�,� �c�r�e�a�t�e�d� �i�n� �1�9�8�3�.� �M�o�s�t� �o�f� �t�h�e� 

�c�o�m�p�o�n�e�n�t�s� �o�f� �t�h�e� �A�C�S� �h�a�v�e� �t�h�e�i�r� �r�o�o�t�s� �i�n� �d�e�v�e�l�o�p�m�e�n�t� �p�r�i�o�r� 

�t�o� �1�9�8�3�.� �M�I�L�-�S�T�D�-�1�6�7�9� �w�a�s� �n�o�t� �a�p�p�l�i�e�d� �t�o� �t�h�e� �e�a�r�l�i�e�r� 

�v�e�r�s�i�o�n�s� �o�f� �t�h�e� �A�W�S�,� �w�h�i�c�h� �f�o�r�m� �t�h�e� �c�o�r�e� �o�f� �t�h�e� �A�C�S�.� 

�P�e�r�f�e�c�t�i�v�e� �m�a�i�n�t�e�n�a�n�c�e� �o�f� �a�n�y� �s�u�b�s�y�s�t�e�m� �w�o�u�l�d� �b�e� �d�o�n�e� �u�n�d�e�r� 

�t�h�e� �r�u�l�e�s� �o�f� �w�h�i�c�h�e�v�e�r� �d�e�v�e�l�o�p�m�e�n�t� �s�t�a�n�d�a�r�d� �w�a�s� �u�s�e�d�.� �T�h�e� 

�s�t�a�n�d�a�r�d� �w�a�s� �n�e�v�e�r� �a�p�p�l�i�e�d� �a�t� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �l�e�v�e�l�,� �o�n�l�y� 

�a�t� �t�h�e� �s�u�b�s�y�s�t�e�m� �l�e�v�e�l�.� �P�r�o�p�o�s�e�d� �a�d�d�i�t�i�o�n�s� �t�o� �t�h�e� �B�a�s�e�l�i�n�e� 

�4� �c�o�n�f�i�g�u�r�a�t�i�o�n� �h�a�v�e� �t�o� �b�e� �d�e�v�e�l�o�p�e�d� �u�n�d�e�r� �D�O�D�-�S�T�D�-�2�1�6�7�A�.� 

�T�h�i�s� �r�e�s�u�l�t�s� �i�n� �t�h�r�e�e� �d�i�f�f�e�r�e�n�t� �s�o�f�t�w�a�r�e� �d�e�v�e�l�o�p�m�e�n�t� 

�s�i�t�u�a�t�i�o�n�s� �f�o�r� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m�.� �S�u�b�s�y�s�t�e�m�s� �o�f� �t�h�e� �c�o�m�b�a�t� 

�s�y�s�t�e�m� �w�o�u�l�d� �b�e� �d�e�v�e�l�o�p�e�d� �a�c�c�o�r�d�i�n�g� �t�o� �1�)� �t�h�e� �c�u�r�r�e�n�t� �D�O�D� 

�s�o�f�t�w�a�r�e� �d�e�v�e�l�o�p�m�e�n�t� �s�t�a�n�d�a�r�d�,� �D�O�D�-�S�T�D�-�2�1�6�7�A�;� �2�)� �t�h�e� �f�i�r�s�t� 

�m�i�l�i�t�a�r�y� �w�i�d�e� �s�o�f�t�w�a�r�e� �d�e�v�e�l�o�p�m�e�n�t� �s�t�a�n�d�a�r�d� �M�I�L�-�S�T�D�-�1�6�7�9�;� �o�r� 

�3�)� �a� �v�a�r�i�e�t�y� �o�f� �s�t�a�n�d�a�r�d�s� �e�s�t�a�b�l�i�s�h�e�d� �f�o�r� �s�p�e�c�i�f�i�c� �p�r�o�g�r�a�m�s�.� 

�T�h�i�s� �s�i�t�u�a�t�i�o�n� �i�s� �n�o�t� �g�o�o�d� �f�o�r� �f�u�t�u�r�e� �s�o�f�t�w�a�r�e� �m�a�i�n�t�e�n�a�n�c�e�.� 

�T�h�e� �m�o�s�t� �i�m�p�o�r�t�a�n�t� �a�s�p�e�c�t� �r�e�s�u�l�t�i�n�g� �f�r�o�m� �t�h�i�s� �s�i�t�u�a�t�i�o�n� �i�s� 

�t�h�e� �d�i�f�f�e�r�e�n�t� �m�e�t�h�o�d�o�l�o�g�i�e�s� �u�s�e�d� �t�o� �a�s�s�i�g�n� �p�r�i�o�r�i�t�i�e�s� �t�o� 

�e�r�r�o�r�s� �t�h�a�t� �w�i�l�l� �r�e�q�u�i�r�e� �c�o�r�r�e�c�t�i�v�e� �a�n�d� �p�e�r�f�e�c�t�i�v�e� 

�m�a�i�n�t�e�n�a�n�c�e�.� 

�D�D�G� �S�u�p�e�r�s�e�t� �D�e�r�i�v�a�t�i�v�e� �E�v�a�l�u�a�t�i�o�n� 

�G�i�v�e�n� �t�h�a�t� �t�h�e� �S�u�p�e�r�s�e�t� �i�s� �a� �h�i�g�h� �l�e�v�e�l� �c�o�n�c�e�p�t� �i�t� 

�w�o�u�l�d� �b�e� �e�a�s�y� �t�o� �a�s�s�u�m�e� �t�h�a�t� �f�o�l�l�o�w�-�o�n� �d�e�t�a�i�l�e�d� �d�e�s�i�g�n� �w�o�r�k



�1�0�3� 

�w�o�u�l�d� �l�e�a�d� �t�o� �p�e�r�f�e�c�t�l�y� �m�a�i�n�t�a�i�n�a�b�l�e� �s�o�f�t�w�a�r�e�.� �D�o�i�n�g� �s�o� 

�w�o�u�l�d� �s�h�o�w� �a� �l�a�c�k� �o�f� �f�o�r�e�s�i�g�h�t� �a�n�d� �a� �p�o�o�r� �j�o�b� �o�f� �s�y�s�t�e�m�s� 

�e�n�g�i�n�e�e�r�i�n�g�.� �B�e�c�a�u�s�e� �o�f� �t�h�e� �c�o�m�p�l�e�x�i�t�y� �o�f� �t�h�e� �S�u�p�e�r�s�e�t� 

�c�o�n�c�e�p�t� �a�n�d� �t�h�e� �c�r�e�a�t�i�o�n� �o�f� �a�c�t�u�a�l� �c�o�m�b�a�t� �s�y�s�t�e�m� 

�d�e�r�i�v�a�t�i�v�e�s�,� �i�t� �i�s� �i�m�p�o�r�t�a�n�t� �t�h�a�t� �m�a�i�n�t�e�n�a�n�c�e� �b�e� �c�o�n�s�i�d�e�r�e�d� 

�i�n� �t�h�e� �e�a�r�l�y� �s�t�a�g�e�s� �o�f� �d�e�s�i�g�n�.� �T�h�i�s� �i�s� �v�e�r�y� �i�m�p�o�r�t�a�n�t� 

�b�e�c�a�u�s�e� �a�n�y� �c�h�a�n�g�e� �t�o� �t�h�e� �c�o�d�e� �a�t� �t�h�e� �s�u�p�e�r�s�e�t� �l�e�v�e�l� �w�i�l�l� 

�t�r�i�c�k�l�e� �d�o�w�n� �t�o� �t�h�e� �d�e�r�i�v�a�t�i�v�e�s�.� �A�n�y� �p�r�o�p�o�s�e�d� �c�h�a�n�g�e� �a�t� �t�h�e� 

�d�e�r�i�v�a�t�i�v�e� �l�e�v�e�l� �m�u�s�t� �b�e� �a�d�d�e�d� �i�n�t�o� �t�h�e� �S�u�p�e�r�s�e�t� �a�n�d� �b�e� 

�e�v�a�l�u�a�t�e�d� �f�o�r� �t�h�e� �n�e�e�d� �t�o� �a�d�d� �t�h�a�t� �c�h�a�n�g�e� �t�o� �a�n�o�t�h�e�r� 

�d�e�r�i�v�a�t�i�v�e� �i�n� �o�r�d�e�r� �t�o� �m�a�i�n�t�a�i�n� �t�h�e� �d�e�s�i�r�e�d� �s�o�f�t�w�a�r�e� 

�c�o�m�m�o�n�a�l�i�t�y�.� 

�S�o�f�t�w�a�r�e� �M�a�i�n�t�e�n�a�n�c�e� �P�l�a�n� 

�I�t� �w�i�l�l� �b�e� �c�r�i�t�i�c�a�l� �t�h�a�t� �t�h�e�r�e� �b�e� �a�n� �e�s�t�a�b�l�i�s�h�e�d� 

�s�o�f�t�w�a�r�e� �m�a�i�n�t�e�n�a�n�c�e� �p�l�a�n� �f�o�r� �t�h�e� �S�u�p�e�r�s�e�t� �d�e�r�i�v�a�t�i�v�e�s�.� 

�T�h�a�t� �p�l�a�n� �s�h�o�u�l�d� �b�e� �t�h�e� �s�a�m�e� �f�o�r� �a�l�l� �c�o�m�b�a�t� �s�y�s�t�e�m� 

�d�e�r�i�v�a�t�i�v�e�s� �a�n�d� �s�h�o�u�l�d� �r�e�f�l�e�c�t� �t�h�e� �s�o�f�t�w�a�r�e� �m�a�i�n�t�e�n�a�n�c�e� �p�l�a�n� 

�a�t� �t�h�e� �s�u�p�e�r�s�e�t� �l�e�v�e�l�.� �S�u�b�s�y�s�t�e�m�s� �w�i�l�l� �b�e� �a�l�l�o�c�a�t�e�d� �t�o� �m�e�e�t� 

�t�h�e� �v�a�r�i�o�u�s� �u�n�i�q�u�e� �r�e�q�u�i�r�e�m�e�n�t�s� �o�f� �e�a�c�h� �c�o�m�b�a�t� �s�y�s�t�e�m� 

�d�e�r�i�v�a�t�i�v�e�.� �E�a�c�h� �s�u�b�s�y�s�t�e�m� �m�u�s�t� �b�e� �m�a�i�n�t�a�i�n�e�d� �i�n� �a�c�c�o�r�d�a�n�c�e� 

�w�i�t�h� �t�h�e� �s�a�m�e� �s�o�f�t�w�a�r�e� �m�a�i�n�t�e�n�a�n�c�e� �p�l�a�n� �o�n� �a�l�l� �d�e�r�i�v�a�t�i�v�e�s�.� 

�T�h�i�s� �w�i�l�l� �b�e� �a� �c�o�n�f�i�g�u�r�a�t�i�o�n� �m�a�n�a�g�e�m�e�n�t� �n�i�g�h�t�m�a�r�e� �i�f� �a� 

�s�y�s�t�e�m�a�t�i�c� �a�p�p�r�o�a�c�h� �i�s� �n�o�t� �t�a�k�e�n�.
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�S�o�f�t�w�a�r�e� �C�h�a�n�g�e� �C�o�n�t�r�o�l� �B�o�a�r�d� 

�I�t� �w�i�l�l� �b�e� �n�e�c�e�s�s�a�r�y� �t�o� �h�a�v�e� �a� �c�h�a�n�g�e� �c�o�n�t�r�o�l� �b�o�a�r�d� �a�t� 

�t�h�e� �s�u�p�e�r�s�e�t� �l�e�v�e�l�.� �T�h�i�s� �b�o�a�r�d� �w�i�l�l� �b�e� �f�e�d� �b�y� �s�u�b�s�y�s�t�e�m� �o�r� 

�w�a�r�f�a�r�e� �a�r�e�a� �l�e�v�e�l� �c�h�a�n�g�e� �c�o�n�t�r�o�l� �b�o�a�r�d�s�.� �S�i�n�c�e� �t�h�e� �w�a�r�f�a�r�e� 

�a�r�e�a� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�s� �w�i�l�l� �v�a�r�y� �b�y� �c�o�m�b�a�t� �s�y�s�t�e�m� �d�e�r�i�v�a�t�i�v�e� 

�i�t� �w�i�l�l� �b�e� �n�e�c�e�s�s�a�r�y� �t�h�a�t� �t�h�o�s�e� �b�o�a�r�d�s� �b�e� �h�e�l�d� �a�t� �t�h�e� �f�o�r�c�e� 

�l�e�v�e�l�.� �A� �c�h�a�n�g�e� �c�o�n�t�r�o�l� �b�o�a�r�d� �a�t� �t�h�e� �w�a�r�f�a�r�e� �a�r�e�a� �l�e�v�e�l� 

�w�o�u�l�d� �f�i�n�d� �a�n�d� �i�n�v�e�s�t�i�g�a�t�e� �p�o�t�e�n�t�i�a�l� �p�r�o�b�l�e�m�s� �a�f�f�e�c�t�i�n�g� �t�h�e� 

�v�a�r�i�o�u�s� �w�e�a�p�o�n� �s�y�s�t�e�m� �w�i�t�h�i�n� �a� �w�a�r�f�a�r�e� �a�r�e�a�.� �A�n� �e�x�a�m�p�l�e� �o�f� 

�t�h�i�s� �i�s� �a� �p�r�o�p�o�s�e�d� �c�h�a�n�g�e� �t�o� �t�h�e� �g�u�n� �f�i�r�e� �c�o�n�t�r�o�l� �s�y�s�t�e�m�.� 

�I�f� �t�h�i�s� �c�h�a�n�g�e� �i�s� �p�r�o�p�o�s�e�d� �f�o�r� �a� �d�e�r�i�v�a�t�i�v�e� �t�h�a�t� �h�a�s� �n�o� 

�o�t�h�e�r� �A�S�U�W� �s�y�s�t�e�m�s� �o�n�b�o�a�r�d� �t�h�e�r�e� �m�a�y� �b�e� �n�o� �p�r�o�b�l�e�m� �i�n� 

�i�m�p�l�e�m�e�n�t�i�n�g� �t�h�e� �c�h�a�n�g�e�.� �H�o�w�e�v�e�r�,� �t�h�i�s� �s�a�m�e� �c�h�a�n�g�e� �m�a�y� 

�i�m�p�a�c�t� �o�t�h�e�r� �A�S�U�W� �s�y�s�t�e�m�s� �o�n� �d�e�r�i�v�a�t�i�v�e�s� �w�i�t�h� �s�e�v�e�r�a�l� �A�S�U�W� 

�s�y�s�t�e�m�s� �o�n�b�o�a�r�d�.� �A�g�a�i�n�,� �t�h�i�s� �w�i�l�l� �m�a�k�e� �c�o�n�f�i�g�u�r�a�t�i�o�n� 

�m�a�n�a�g�e�m�e�n�t� �a� �d�i�f�f�i�c�u�l�t� �t�a�s�k�.� 

�C�h�o�i�c�e� �o�f� �P�r�o�g�r�a�m�m�i�n�g� �L�a�n�g�u�a�g�e� 

�A�l�l� �n�e�w� �d�e�f�e�n�s�e� �s�y�s�t�e�m� �w�e�a�p�o�n� �p�r�o�g�r�a�m�s� �a�r�e� �d�i�r�e�c�t�e�d� �t�o� 

�b�e� �c�o�d�e�d� �i�n� �A�D�A�.� �T�h�e�r�e� �i�s� �a� �g�r�a�n�d�f�a�t�h�e�r� �c�l�a�u�s�e� �i�n� �t�h�a�t� 

�d�i�r�e�c�t�i�v�e� �t�h�a�t� �a�l�l�o�w�s� �c�u�r�r�e�n�t� �s�y�s�t�e�m�s� �t�o� �d�o� �t�h�e�i�r� �p�e�r�f�e�c�t�i�v�e� 

�m�a�i�n�t�e�n�a�n�c�e� �u�s�i�n�g� �t�h�e� �e�x�i�s�t�i�n�g� �d�e�s�i�g�n� �l�a�n�g�u�a�g�e�.� �M�o�s�t� 

�p�r�o�g�r�a�m�s� �u�s�e� �t�h�e� �c�o�s�t� �o�f� �c�o�n�v�e�r�t�i�n�g� �t�h�e� �e�x�i�s�t�i�n�g� �c�o�d�e� �t�o� �A�D�A� 

�a�s� �t�h�e� �m�a�i�n� �r�e�a�s�o�n� �f�o�r� �t�h�e� �c�o�n�t�i�n�u�e�d� �u�s�e� �o�f� �o�l�d�e�r� �l�a�n�g�u�a�g�e�s�.� 

�H�o�w�e�v�e�r�,� �w�e� �a�r�e� �t�a�l�k�i�n�g� �a�b�o�u�t� �a� �s�y�s�t�e�m� �c�o�n�c�e�p�t� �t�h�a�t� �w�i�l�l� �b�e
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�d�e�p�l�o�y�e�d� �i�n� �f�i�f�t�e�e�n� �t�o� �t�w�e�n�t�y� �y�e�a�r�s�.� �T�h�a�t� �i�s� �e�n�o�u�g�h� �t�i�m�e� �t�o� 

�d�e�v�e�l�o�p� �n�e�w� �w�e�a�p�o�n� �s�y�s�t�e�m�s� �i�n� �A�D�A�.� �T�h�e� �a�c�t�u�a�l� �l�a�n�g�u�a�g�e� 

�s�e�l�e�c�t�i�o�n� �a�n�d� �i�t�s� �u�n�i�q�u�e� �m�a�i�n�t�a�i�n�a�b�i�l�i�t�y� �t�r�a�i�t�s� �a�r�e� �n�o�t� �t�h�e� 

�i�s�s�u�e� �h�e�r�e�,� �a�n�y� �S�i�n�g�l�e� �l�a�n�g�u�a�g�e� �c�a�n� �b�e� �m�a�n�d�a�t�e�d�.� �A�l�s�o� �m�o�s�t� 

�c�o�m�p�u�t�e�r� �s�c�i�e�n�c�e� �s�t�u�d�e�n�t�s� �a�r�e� �l�e�a�r�n�i�n�g� �h�i�g�h�e�r� �l�e�v�e�l� 

�l�a�n�g�u�a�g�e�s� �s�u�c�h� �a�s� �A�D�A� �a�n�d� �"�C�"� �n�o�w�.� �T�h�e�s�e� �w�i�l�l� �b�e� �t�h�e� 

�l�a�n�g�u�a�g�e�s� �t�h�a�t� �f�u�t�u�r�e� �p�r�o�g�r�a�m�m�e�r�s� �w�i�l�l� �k�n�o�w� �a�n�d� �t�h�e�r�e�f�o�r�e� 

�c�a�n� �m�a�i�n�t�a�i�n�.� �T�h�e� �o�b�j�e�c�t�i�v�e� �i�s� �t�h�a�t� �o�n�e� �l�a�n�g�u�a�g�e� �b�e� �u�s�e�d� �o�n� 

�c�o�m�m�o�n� �c�o�m�p�u�t�e�r�s� �f�o�r� �a�l�l� �c�o�m�b�a�t� �s�y�s�t�e�m� �d�e�r�i�v�a�t�i�v�e�s�.� 

�S�o�f�t�w�a�r�e� �D�e�s�i�g�n� �S�t�a�n�d�a�r�d�s� 

�T�h�e� �s�a�m�e� �c�o�n�c�e�r�n� �a�b�o�u�t� �l�a�n�g�u�a�g�e� �s�e�l�e�c�t�i�o�n� �a�p�p�l�i�e�s� �t�o� 

�t�h�e� �u�s�e� �o�f� �d�e�s�i�g�n� �s�t�a�n�d�a�r�d�s�.� �G�i�v�e�n� �t�i�m�e� �t�o� �d�e�v�e�l�o�p� �t�h�e� 

�f�o�l�l�o�w�-�o�n� �v�e�r�s�i�o�n�s� �o�f� �t�h�e� �s�u�b�s�y�s�t�e�m�s� �f�o�u�n�d� �o�n� �t�o�d�a�y�'�s� 

�s�u�r�f�a�c�e� �c�o�m�b�a�t�a�n�t�s�,� �a�l�l� �s�h�o�u�l�d� �b�e� �i�n� �a�c�c�o�r�d�a�n�c�e� �w�i�t�h� �t�h�e� 

�l�a�t�e�s�t� �v�e�r�s�i�o�n� �o�f� �D�O�D�-�S�T�D�-�2�1�6�7�A�.� �T�h�e� �k�e�y� �w�i�l�l� �b�e� �t�h�a�t� �t�h�e� 

�s�o�f�t�w�a�r�e� �d�e�v�e�l�o�p�m�e�n�t� �f�o�l�d�e�r�s� �r�e�q�u�i�r�e�d� �b�y� �D�O�D�-�S�T�D�-�2�1�6�7�A� 

�c�o�n�t�a�i�n� �t�h�e� �s�a�m�e� �t�y�p�e�s� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �a�n�d�,� �p�r�e�f�e�r�a�b�l�y� �t�h�e� 

�s�a�m�e� �l�e�v�e�l� �o�f� �d�e�t�a�i�l� �f�o�r� �a�l�l� �s�u�b�s�y�s�t�e�m�s� �o�f� �t�h�e� �c�o�m�b�a�t� 

�s�y�s�t�e�m�.� 

�s�u�m�m�a�r�y� 

�B�a�s�e�l�i�n�e� �4� �h�a�s� �a� �c�h�a�n�g�e� �c�o�n�t�r�o�l� �p�r�o�c�e�s�s� �i�s� �i�n� �p�l�a�c�e� �f�o�r� 

�i�t�s� �v�a�r�i�o�u�s� �s�u�b�s�y�s�t�e�m�s� �b�u�t� �n�o�t� �c�o�m�p�l�e�t�e�l�y� �a�t� �t�h�e� �c�o�m�b�a�t� 

�s�y�s�t�e�m� �l�e�v�e�l�.� �A�l�s�o�,� �t�h�e�r�e� �i�s� �n�o� �o�v�e�r�a�l�l� �c�o�m�b�a�t� �s�y�s�t�e�m� �l�e�v�e�l
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�s�o�f�t�w�a�r�e� �m�a�i�n�t�e�n�a�n�c�e� �p�l�a�n� �i�n� �p�l�a�c�e� �t�o� �s�u�p�p�o�r�t� �t�h�e� �B�a�s�e�l�i�n�e� �4� 

�d�e�s�i�g�n�.� �T�h�e�r�e�f�o�r�e�,� �s�o�f�t�w�a�r�e� �m�a�i�n�t�e�n�a�n�c�e� �a�c�t�i�v�i�t�i�e�s� �a�r�e� 

�s�t�i�l�l� �o�r�i�e�n�t�e�d� �t�o� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �c�o�m�p�o�n�e�n�t� �o�r� �s�p�e�c�i�f�i�c� 

�w�e�a�p�o�n� �s�y�s�t�e�m� �l�e�v�e�l�,� �r�a�t�h�e�r� �t�h�a�n� �a�t� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �l�e�v�e�l�.� 

�T�h�i�s� �f�l�a�w� �i�s� �m�o�r�e� �o�n�e� �o�f� �t�h�e� �m�a�n�a�g�e�m�e�n�t� �a�n�d� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� 

�o�f� �t�h�e� �B�a�s�e�l�i�n�e� �4� �d�e�s�i�g�n� �c�o�n�c�e�p�t� �t�h�a�n� �o�f� �t�h�e� �d�e�s�i�g�n� �c�o�n�c�e�p�t� 

�i�t�s�e�l�f�.� 

�T�h�e� �c�h�o�i�c�e� �o�f� �p�r�o�g�r�a�m�m�i�n�g� �l�a�n�g�u�a�g�e�s� �i�n� �t�h�e� �B�a�s�e�l�i�n�e� �4� 

�d�e�s�i�g�n� �w�a�s� �b�a�s�e�d� �o�n� �t�h�e� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �t�h�e� �d�a�t�a� �l�i�n�k� 

�t�h�a�t� �t�h�e� �s�p�e�c�i�f�i�c� �s�u�b�s�y�s�t�e�m� �i�n�t�e�r�f�a�c�e�s�.� �G�e�n�e�r�a�l�l�y� �t�h�e�r�e� �i�s� 

�l�i�t�t�l�e� �w�r�o�n�g� �w�i�t�h� �t�h�i�s� �s�e�l�e�c�t�i�o�n�.� �H�o�w�e�v�e�r� �w�h�e�n� �t�w�o� �s�u�c�h� 

�s�y�s�t�e�m�s� �h�a�v�e� �t�o� �c�o�m�m�u�n�i�c�a�t�e� �u�s�i�n�g� �d�i�f�f�e�r�e�n�t� �l�a�n�g�u�a�g�e�s�,� 

�f�u�t�u�r�e� �s�o�f�t�w�a�r�e� �m�a�i�n�t�e�n�a�n�c�e� �e�f�f�o�r�t�s� �a�r�e� �d�i�f�f�i�c�u�l�t�.� �A� 

�f�u�r�t�h�e�r� �c�o�m�p�l�i�c�a�t�i�o�n� �o�f� �s�o�f�t�w�a�r�e� �m�a�i�n�t�e�n�a�n�c�e� �a�c�t�i�v�i�t�i�e�s� 

�r�e�s�u�l�t�s� �f�r�o�m� �a�n�y� �a�d�d�i�t�i�o�n�s� �o�r� �u�p�g�r�a�d�e�s� �t�o� �t�h�e� �B�a�s�e�l�i�n�e� �4� 

�d�e�s�i�g�n� �w�h�i�c�h� �m�u�s�t� �b�e� �d�e�v�e�l�o�p�e�d� �u�s�i�n�g� �D�O�D�-�S�T�D�-�2�1�6�7�A�.� 

�T�h�e� �m�a�n�a�g�e�m�e�n�t� �o�f� �s�o�f�t�w�a�r�e� �f�o�r� �t�h�e� �S�u�p�e�r�s�e�t� �c�o�n�c�e�p�t� �m�a�y� 

�b�e� �d�i�f�f�i�c�u�l�t� �a�n�d� �t�i�m�e� �c�o�n�s�u�m�i�n�g� �b�e�c�a�u�s�e� �o�f� �t�h�e� �d�e�s�i�r�e� �t�o� 

�m�a�i�n�t�a�i�n� �a� �c�o�m�m�o�n� �s�e�t� �o�f� �c�o�m�p�u�t�e�r� �p�r�o�g�r�a�m�s� �f�o�r� �t�h�e� �e�n�t�i�r�e� 

�f�l�e�e�t�.� �T�h�e� �u�s�e� �o�f� �a� �c�o�m�m�o�n� �p�r�o�g�r�a�m�m�i�n�g� �l�a�n�g�u�a�g�e� �d�e�v�e�l�o�p�e�d� 

�a�g�a�i�n�s�t� �a� �s�i�n�g�l�e� �s�t�a�n�d�a�r�d� �s�h�o�u�l�d� �m�a�k�e� �t�h�e� �a�c�t�u�a�l� �m�a�i�n�t�e�n�a�n�c�e� 

�o�f� �t�h�e� �s�o�f�t�w�a�r�e� �a� �m�u�c�h� �e�a�s�i�e�r� �t�a�s�k�.� �T�h�e� �S�u�p�e�r�s�e�t� �c�o�n�c�e�p�t� 

�d�o�e�s� �n�o�t� �g�u�a�r�a�n�t�e�e� �t�h�a�t� �d�e�s�i�g�n� �a�n�d� �l�o�g�i�c� �e�r�r�o�r�s�,� �t�h�e� �m�a�j�o�r� 

�s�o�u�r�c�e�s� �o�f� �c�o�r�r�e�c�t�i�v�e� �m�a�i�n�t�e�n�a�n�c�e� �a�c�t�i�o�n�s�,� �w�i�l�l� �b�e



�1�0�7� 

�e�l�i�m�i�n�a�t�e�d�.� �T�h�i�s� �m�u�s�t� �b�e� �d�o�n�e� �t�h�r�o�u�g�h� �p�l�a�n�n�i�n�g� �i�n� �t�h�e� �e�a�r�l�y� 

�s�t�a�g�e�s� �o�f� �t�h�e� �S�u�p�e�r�s�e�t� �c�o�n�c�e�p�t�'�s� �d�e�v�e�l�o�p�m�e�n�t�.� 

�R�a�n�k�i�n�g� �b�o�t�h� �c�o�n�c�e�p�t�s� �f�o�r� �e�a�c�h� �e�v�a�l�u�a�t�i�o�n� �c�r�i�t�e�r�i�a� �i�s� 

�o�n�e� �w�a�y� �t�o� �d�e�v�e�l�o�p� �a�n� �i�d�e�a� �o�f� �h�o�w� �c�o�n�d�u�c�i�v�e� �t�o� �s�o�f�t�w�a�r�e� 

�m�a�i�n�t�e�n�a�n�c�e� �e�a�c�h� �d�e�s�i�g�n� �c�o�n�c�e�p�t� �i�s� �o�v�e�r�a�l�l�.� �T�a�b�l�e� �1�0� 

�o�u�t�l�i�n�e�s� �t�h�e� �p�o�i�n�t� �c�r�i�t�e�r�i�a� �b�y� �w�h�i�c�h� �t�h�e� �c�o�n�c�e�p�t�s� �w�i�l�l� �b�e� 

�r�a�n�k�e�d�.� 

�T�w�o� �p�o�i�n�t�s� �a�r�e� �a�s�s�i�g�n�e�d� �t�o� �B�a�s�e�l�i�n�e� �4� �f�o�r� �b�o�t�h� �S�o�f�t�w�a�r�e� 

�M�a�i�n�t�e�n�a�n�c�e� �P�l�a�n� �a�n�d� �S�o�f�t�w�a�r�e� �C�C�B�;� �a� �f�o�u�r� �p�o�i�n�t� �t�o�t�a�l�.� �E�a�c�h� 

�o�f� �t�h�e�s�e� �a�r�e� �i�m�p�l�e�m�e�n�t�e�d� �a�t� �s�o�m�e� �d�e�g�r�e�e� �a�t� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� 

�l�e�v�e�l�.� �H�o�w�e�v�e�r� �t�h�e� �e�m�p�h�a�s�i�s� �i�s� �o�n� �t�h�e� �i�m�p�a�c�t� �o�f� �t�h�e� �n�o�n�-�A�W�S� 

�s�u�b�s�y�s�t�e�m�s� �o�n� �A�W�S� �s�u�b�s�y�s�t�e�m�s�.� �T�h�r�e�e� �p�o�i�n�t�s� �a�r�e� �t�h�e�n� �a�d�d�e�d� 

�b�e�c�a�u�s�e� �t�w�o� �d�i�f�f�e�r�e�n�t� �p�r�o�g�r�a�m�m�i�n�g� �l�a�n�g�u�a�g�e�s� �a�r�e� �u�s�e�d� �i�n� 

�A�S�U�W�.� �B�e�c�a�u�s�e� �a�t� �l�e�a�s�t� �t�w�o� �s�o�f�t�w�a�r�e� �d�e�s�i�g�n� �s�t�a�n�d�a�r�d�s� �w�e�r�e� 

�u�s�e�d� �i�n� �t�h�e� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �B�a�s�e�l�i�n�e� �4�'�s� �A�S�U�W� �s�u�b�s�y�s�t�e�m�s� 

�a�n�o�t�h�e�r� �t�h�r�e�e� �p�o�i�n�t�s� �a�r�e� �a�s�s�i�g�n�e�d�.� �S�o�,� �B�a�s�e�l�i�n�e� �4� �h�a�s� �a� 

�t�o�t�a�l� �r�a�n�k�i�n�g� �o�f� �t�e�n�.� 

�O�n�e� �p�r�o�g�r�a�m�m�i�n�g� �l�a�n�g�u�a�g�e� �s�h�o�u�l�d� �b�e� �u�s�e�d� �i�n� �a�n�y� �S�u�p�e�r�s�e�t� 

�d�e�r�i�v�a�t�i�v�e�'�s� �d�e�v�e�l�o�p�m�e�n�t� �i�n� �a�c�c�o�r�d�a�n�c�e� �w�i�t�h� �o�n�e� �d�e�s�i�g�n� 

�s�t�a�n�d�a�r�d�.� �T�w�o� �p�o�i�n�t�s� �a�r�e� �a�c�c�o�r�d�i�n�g�l�y� �a�s�s�i�g�n�e�d�.� �A�t� �t�h�i�s� 

�s�t�a�g�e� �o�f� �d�e�v�e�l�o�p�m�e�n�t� �i�t� �i�s� �d�e�f�i�n�i�t�e�l�y� �t�o�o� �e�a�r�l�y� �t�o� �a�s�s�u�m�e� 

�t�h�a�t� �b�o�t�h� �a� �c�o�m�b�a�t� �s�y�s�t�e�m� �l�e�v�e�l� �S�o�f�t�w�a�r�e� �M�a�i�n�t�e�n�a�n�c�e� �P�l�a�n� 

�a�n�d� �S�o�f�t�w�a�r�e� �C�C�B� �w�i�l�l� �e�x�i�s�t� �b�u�t� �i�t�s� �i�s� �u�n�l�i�k�e�l�y� �t�h�a�t� �t�h�i�n�g�s� 

�w�i�l�l� �b�e� �w�o�r�s�e� �t�h�a�n� �B�a�s�e�l�i�n�e� �4�.� �S�o� �a�d�d� �t�w�o� �t�o� �s�i�x� �p�o�i�n�t�s� �t�o� 

�t�h�e� �r�a�n�k�i�n�g�.� �T�h�e� �S�u�p�e�r�s�e�t� �c�o�n�c�e�p�t� �e�n�d�s� �u�p� �w�i�t�h� �a� �r�a�n�k�i�n�g
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�T�A�B�L�E� �1�0� 

�P�O�I�N�T� �A�S�S�I�G�N�M�E�N�T�S� �F�O�R� �E�A�C�H� �S�O�F�T�W�A�R�E� 
�M�A�I�N�T�E�N�A�N�C�E� �E�V�A�L�U�A�T�I�O�N� �C�R�I�T�E�R�I�A� 

� � 

�P�o�i�n�t�s� � � �C�r�i�t�e�r�i�a� 
� � 

�S�o�f�t�w�a�r�e� �M�a�i�n�t�e�n�a�n�c�e� �P�l�a�n� 
 ��V ��O�O�O�O�E � � � � � � �� 

�A� �s�o�f�t�w�a�r�e� �m�a�i�n�t�e�n�a�n�c�e� �p�l�a�n� �e�x�i�s�t�s� �w�h�i�c�h� 

� � 

� � 

�1� �c�o�v�e�r�s� �t�h�e� �e�n�t�i�r�e� �c�o�m�b�a�t� �s�y�s�t�e�m�;� �i�n�d�i�v�i�d�u�a�l� 
�s�u�b�s�y�s�t�e�m�s� �s�o�f�t�w�a�r�e� �m�a�i�n�t�e�n�a�n�c�e� �p�l�a�n�s� �e�x�i�s�t�s�.� 

�T�h�e�r�e� �i�s� �n�o� �c�o�m�b�a�t� �s�y�s�t�e�m� �l�e�v�e�l� �s�o�f�t�w�a�r�e� 
�3� �m�a�i�n�t�e�n�a�n�c�e� �p�l�a�n�;� �i�n�d�i�v�i�d�u�a�l� �s�u�b�s�y�s�t�e�m�s� 

�s�o�f�t�w�a�r�e� �m�a�i�n�t�e�n�a�n�c�e� �p�l�a�n�s� �e�x�i�s�t�s�.� 

�5� �N�o� �s�o�f�t�w�a�r�e� �m�a�i�n�t�e�n�a�n�c�e� �p�l�a�n� �e�x�i�s�t�s� �a�t� �a�n�y� � � �l�e�v�e�l� 
� � 

� � 

�S�o�f�t�w�a�r�e� �C�h�a�n�g�e� �C�o�n�t�r�o�l� �B�o�a�r�d� �(�S�C�C�B�)� 
� � 

� � 

� � � � 

�1� �S�C�C�B� �e�x�i�s�t�s� �a�t� �c�o�m�b�a�t� �s�y�s�t�e�m� �l�e�v�e�l�;� �f�e�e�d� �b�y� 
�s�u�b�s�y�s�t�e�m� �S�C�C�B�s� 

�3� �N�o� �c�o�m�b�a�t� �s�y�s�t�e�m� �S�C�C�B� �e�x�i�s�t�s�,� �o�n�l�y� �s�u�b�s�y�s�t�e�m� 
�S�C�C�B�s� �e�x�i�s�t� 

�5� �N�o� �S�C�C�B�s� �e�x�i�s�t� �a�t� �a�n�y� �l�e�v�e�l� 
� � 
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�1� �O�n�e� �l�a�n�g�u�a�g�e� �u�s�e�d� �i�n� �A�S�U�W� �s�u�b�s�y�s�t�e�m�s� 

�3� �2� �o�r� �3� �l�a�n�g�u�a�g�e�s� �u�s�e�d� �i�n� �A�S�U�W� �s�u�b�s�y�s�t�e�m�s� 

�5� �M�o�r�e� �t�h�a�n� �t�h�r�e�e� �l�a�n�g�u�a�g�e�s� �a�r�e� �u�s�e�d� �i�n� �A�S�U�W� 

�S�o�f�t�w�a�r�e� �D�e�s�i�g�n� �S�t�a�n�d�a�r�d�s �� �_�_� �_�_� 

�1� �O�n�e� �s�t�a�n�d�a�r�d� �u�s�e�d� �i�n� �A�S�U�W� �d�e�v�e�l�o�p�m�e�n�t� 

�3� �2� �o�r� �3� �s�t�a�n�d�a�r�d�s� �u�s�e�d� �i�n� �A�S�U�W� �d�e�v�e�l�o�p�m�e�n�t� 

�5� �M�o�r�e� �t�h�a�n� �3� �s�t�a�n�d�a�r�d�s� �u�s�e�d� �i�n� �A�S�U�W� � � � � � � �d�e�v�e�l�o�p�m�e�n�t� 
� 
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�t�h�a�t� �v�a�r�i�e�s� �f�r�o�m� �f�o�u�r� �t�o� �e�i�g�h�t� �d�e�p�e�n�d�i�n�g� �o�n� �h�o�w� �f�u�r�t�h�e�r� 

�d�e�s�i�g�n� �d�e�t�a�i�l�s� �a�r�e� �i�m�p�l�e�m�e�n�t�e�d�.� �T�h�e� �p�r�e�v�i�o�u�s� �d�i�s�c�u�s�s�i�o�n� �i�s� 

�s�u�m�m�a�r�i�z�e�d� �i�n� �T�a�b�l�e� �1�1�.� 

�T�A�B�L�E� �1�1� 

�S�U�M�M�A�R�Y� �O�F� �P�O�I�N�T� �T�O�T�A�L� �F�O�R� �S�O�F�T�W�A�R�E� �M�A�I�N�T�E�N�A�N�C�E� 

� � 

� � 

�C�r�i�t�e�r�i�a� �B�a�s�e�l�i�n�e� �4� �D�D�G� �S�u�p�e�r�s�e�t� �D�e�r�i�v�a�t�i�v�e� 

�1� �2� �1� �t�o� �3� 
�2� �2� �1� �t�o� �3� 
�3� �3� �1� 
�4� �3� �1� 

�T�o�t�a�l� �1�0� �4� �t�o� �8� � � � � � � � � � � � � 
�T�h�e� �l�a�c�k� �o�f� �a� �c�o�m�b�a�t� �s�y�s�t�e�m� �s�o�f�t�w�a�r�e� �m�a�i�n�t�e�n�a�n�c�e� �p�l�a�n� 

�a�n�d� �t�h�e� �v�a�r�i�e�t�y� �o�f� �s�o�f�t�w�a�r�e� �d�e�v�e�l�o�p�m�e�n�t�a�l� �s�t�a�n�d�a�r�d�s� �u�s�e�d� �i�n� 

�t�h�e� �B�a�s�e�l�i�n�e� �4� �d�e�s�i�g�n� �d�o�e�s� �n�o�t� �r�e�c�o�m�m�e�n�d� �t�h�e� �u�s�e� �o�f� �t�h�e� 

�e�x�i�s�t�i�n�g� �B�a�s�e�l�i�n�e� �4� �a�r�c�h�i�t�e�c�t�u�r�e� �f�o�r� �o�u�r� �f�u�t�u�r�e� �s�u�r�f�a�c�e� 

�c�o�m�b�a�t�a�n�t�.� �I�f� �t�h�e� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �a� �c�o�m�b�a�t� �s�y�s�t�e�m� �s�u�p�e�r�s�e�t� 

�s�o�f�t�w�a�r�e� �m�a�i�n�t�e�n�a�n�c�e� �p�l�a�n� �i�s� �u�n�d�e�r�t�a�k�e�n� �i�n� �t�h�e� �n�e�x�t� �l�e�v�e�l� �o�f� 

�d�e�s�i�g�n� �o�f� �t�h�e� �S�u�p�e�r�s�e�t� �a�n�d� �a� �c�o�m�b�a�t� �s�y�s�t�e�m� �s�u�p�e�r�s�e�t� �l�e�v�e�l� 

�C�C�B� �i�s� �g�u�a�r�a�n�t�e�e�d� �a�f�t�e�r� �t�h�e� �s�y�s�t�e�m� �i�s� �d�e�p�l�o�y�e�d�,� �t�h�e�n� �t�h�e� 

�S�u�p�e�r�s�e�t� �c�o�n�c�e�p�t� �s�h�o�u�l�d� �b�e� �f�u�r�t�h�e�r� �i�n�v�e�s�t�i�g�a�t�e�d�.� �H�o�w�e�v�e�r�,� 

�t�h�i�s� �w�i�l�l� �r�e�q�u�i�r�e� �a� �s�e�r�i�o�u�s� �c�o�m�m�i�t�m�e�n�t� �b�y� �b�o�t�h� �t�h�e� �s�y�s�t�e�m� 

�d�e�v�e�l�o�p�e�r�s� �a�n�d� �m�a�i�n�t�a�i�n�e�r�s� �t�o� �e�n�s�u�r�e� �t�h�a�t� �t�h�i�s� �d�o�e�s� �h�a�p�p�e�n�.� 

�F�o�r� �s�o�f�t�w�a�r�e� �m�a�i�n�t�e�n�a�n�c�e�,� �t�h�e� �m�a�n�a�g�e�m�e�n�t� �o�f� �t�h�e� 

�i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �t�h�e� �c�o�m�b�a�t� �s�y�s�t�e�m� �d�e�s�i�g�n� �m�a�y� �b�e� �m�o�r�e� 

�i�m�p�o�r�t�a�n�t� �t�h�a�n� �t�h�e� �a�c�t�u�a�l� �d�e�s�i�g�n�.


