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SYSTEMS ENGINEERING 

( ABSTRACT ) 

The Systems Engineering Process has been applied to develop a wide area 

network communications system upgrade design for Alpha Beta Corporation to 

enhance information exchange and improve productivity. 

A feasibility study establishes justification for a system upgrade. Detailed 

operational and maintenance requirements are defined and documented and a 

program management plan is formed. An evaluation of technical alternatives, based 

on life-cycle cost projections and effectiveness factors, is completed after functional 

analyses are used to allocate system level requirements to the subsystem level. 

Design team organization, subsystem specifications and system optimization and 

testing are then addressed. Finally, recommendations for future research are 

presented.
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1) Introduction 

Background Information 

In the past five years information technology has exponentially expanded 

establishing revolutionary computing advancements. In the late 1980’s, information 

technology consisted of proprietary, single application, mainframe computers 

offering time shared access through dumb terminals. Typically, there were ten 

users per desk top terminal and system performance was less than 18 kilobits per 

second (Kbps). Today, information technology involves integration and 

interoperability of large scale information systems consisting of distributed 

multimedia applications, powerful desk top work stations, servers, and personal 

computers. Two desk top computers per user and system performance exceeding 

100 Megabits per second (Mbps) is typical. A period of tremendous change and 

significant growth in communications networks and computing is upon us. 

The growth in communications networks and computing technology has 

dramatically restructured business environments world wide. Businesses now 

operate in a global market place with wide geographically distributed work groups. 

Competition is time critical, with increasing priority on shared information across 

work groups and divisions. Interoperable communications systems are a strategic 

imperative.



However, the rapidly accelerating complexity of information technology presents 

a difficult challenge for information system managers. Businesses wishing to 

replace inadequate legacy systems must do so carefully, only after identifying and 

reviewing goals and objectives, and establishing and firmly defining system 

requirements. System planning and architecture design are absolutely essential. 

As the scale of resources needed to manage communications systems continues 

to skyrocket, businesses are faced with the dilemma of quickly and effectively 

implementing new information technology to satisfy growing needs. In this situation, 

the systems engineering process is a valuable, effective methodology to employ to 

assist information system managers in developing and upgrading existing 

communications systems. 

An example of this dilemma, faced by many businesses today, forms the basis 

of this project. Alpha Beta Corporation’s (ABC) Information Systems Division is 

responsible for developing, installing, operating, and maintaining an upgrade design 

for an existing wide area network (WAN) providing electronic mail (E-mail) 

communications between ABC’s six corporate sites (See Figure 0). The Information 

System Division program manager and chief engineer are aware of the difficulties 

involved in completing this task and have requested a systems engineering 

approach to developing the upgrade design.
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Project Objective 

The objective of this project is to apply the systems engineering process as 

illustrated by Blanchard and Fabrycky in their book, Systems Engineering and 

Analysis, to develop an upgrade design of the existing ABC wide area network 

communication system. The four main objectives of the upgrade design are: 

Objective 1: Improve User Productivity 

Provide a common open operating environment enabling information and software 

application resource sharing between a variety of hardware platforms. 

Objective 2: Enhance Information Exchange 

Implement standard communication formats and interface requirements. 

Objective 3: Reduce Life-Cycle Costs 

Maximize use of COTS products reducing dependence on custom applications and 

the associated development and maintenance costs. Open systems reduce 

duplication, increase resource reuse, and provide network scalability and flexibility. 

Objective 4: Improve System Management 

Control network access and process network audit data from a centralized source.



2) The Systems Engineering Process 

Introduction 

The systems engineering process uses analytical techniques to establish and 

continually evaluate a system’s design, operation, and support providing a very 

thorough, logical methodology for effectively developing ABC’s communications 

system upgrade design. The process coordinates engineering and design activities 

related to the system life-cycle. These activities include the Conceptual Design, 

Preliminary Design, Detail Design, Construction, Operation, and Retirement Phases 

of the system life-cycle process as described by Blanchard and Fabrycky. This 

section outlines the systems engineering approach applied to develop the 

Conceptual Design, Preliminary Design, and Detail Design Phases of the ABC 

communications system upgrade as documented in section three of this report. 

Conceptual Design Phase 

Figure 1 summarizes the activities associated with the Conceptual Design 

Phase. Information gathering and technology research are an extensive part of 

the conceptual design phase providing the data required to evaluate the feasibility 

of implementing an upgrade design, define system requirements, and begin 

advanced system planning. Information gathering includes performing a needs 

analysis to document current system inadequacies and future system requirements. 

Technology research includes identifying technical alternatives through examination
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and review of current information technology and industry trends. Life-cycle cost 

data, and any associated risks involved are also collected and considered. Based 

on the selection and recommendation of the most cost effective and risk free 

alternative, operational concepts are developed and documented leading to the 

development, collection and definition of system requirements. Advanced system 

planning, including organizational, cost, and work breakdown structures along with 

a project master schedule, is completed in preparation for the preliminary and detail 

design stages. 

Preliminary Design Phase 

Figure 2 summarizes the activities associated with the Preliminary Design 

Phase. Preliminary design begins with the systems technical baseline defined in 

the Conceptual Design Phase. Refinement of system operational concepts and 

requirements is accomplished through functional analysis and system requirements 

allocation. The systems engineering process develops functional requirements in 

more detail through an iterative analysis incorporating feedback loops as illustrated 

in Figure 2. Allocation of requirements to the subsystem level provides baseline 

for the identification of alternative design solutions. System synthesis and 

optimization is achieved through comparison and evaluation of economic goals and 

specific functional and operational requirements.
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Detail Design Phase 

Figure 3 summarizes the activities associated with the Detail Design Phase. 

Detail design begins with the configuration derived in the Preliminary Design Phase 

and continues further definition of system and subsystem specifications, provides 

detailed design documentation, and establishes development of a system prototype. 

Again, as illustrated in Figure 3, continuous evaluation and feedback mechanisms 

are incorporated into the Detail Design Phase.
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Summary 

The system engineering activities outlined in the previous design phases provide 

high-level guidance to complete the wide area network communications upgrade 

design for Alpha Beta Corporation. Completing each design phase requires a 

thorough, concurrent, and most often complicated, analysis involving continual 

corrective feedback and iterative design and review processes. This report 

describes a modified application of this process, tailored from Blanchard and 

Fabrycky, to develop the communications system upgrade Conceptual, Preliminary, 

and Detail Design Phases. The modified process includes a feasibility study 

establishing justification for a system upgrade. Detailed operational and 

maintenance requirements are defined and documented and a program 

management plan is formed. An evaluation of.technical alternatives, based on life- 

cycle cost projections and effectiveness factors, is completed after functional 

analyses are used to allocate system level requirements to the subsystem level. 

Design team organization, subsystem specifications and system optimization and 

testing are then addressed. Finally, recommendations for future research are 

presented. 
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3) Conceptual Design Phase 

The intent of the Conceptual Design Phase is to explore, examine, and 

substantiate information relevant to making effective and knowledgeable design 

decisions. The information is used to justify the system upgrade, develop system 

concepts, define system requirements and begin advanced system planning. To 

that effect, the three major sections addressed in the Conceptual Design Phase are 

the feasibility study, definition of system requirements, and advanced system 

planning. 

3.1) Feasibility Study 

The feasibility study provides justification warranting the ABC communication 

system upgrade. Adefinition of needs describes current system inadequacies and 

outlines future system requirements. An extensive technology research identifies 

key information technology and services capable of fulfilling primary system 

inadequacies. Life-cycle cost evaluations, risk assessments, and_ further 

recommendations are then completed establishing the decision to proceed with the 

ABC communications system upgrade design. 

12



Definition of Needs 

_The objective of this section is to define the business and user needs and 

expectations; and describe the inadequacies of the existing ABC communications 

system in qualitative and quantitative terms. The key objectives of the upgrade 

design are provided below. Key service and technology needs are further examined 

in the Information Services and Supporting Technology sections that follow. 

Objective 1: Improve User Productivity 

Provide a common open operating environment enabling information and software 

application resource sharing between a variety of hardware platforms. 

Objective 2: Enhance Information Exchange 

Implement standard communication formats and interface requirements. 

Objective 3: Reduce Life-Cycle Costs 

Maximize use of COTS products reducing dependence on custom applications and 

the associated development and maintenance costs. Open systems reduce 

duplication, increase resource reuse, and provide network scalability and flexibility. 

Objective 4: Improve System Management 

Control network access and process network audit data from a centralized source. 

13



Business Needs 

Alpha Beta Corporation needs a standards based E-mail system to enable a 

modular building block approach for company expansion and to accommodate 

incremental change and technology expansion. ABC has allocated 8.0 million 

dollars to implement a new E-mail system linking its six corporate sites. However, 

ABC will not invest in an E-mail system with an expected life span of less than five 

years. Also, a goal of ABC is to be able to electronically communicate with its 

customers, subcontractors, suppliers, and vendors E-mail systems. The ABC E- 

mail system must provide a directory service structure flexible enough to 

accommodate anticipated company acquisitions and growth without requiring 

wholesale replacement of all or large portions of the network. Also, the directory 

services must be able to expand incrementally in response to the expected 10% per 

year user growth with no disruption of ongoing network operations. ABC E-mail 

must be capable of delivering CAD, engineering graphics, and financial graphics 

files. The E-mail network must provide network monitoring services to provide 

effective technology resource management and reduce life-cycle maintenance 

costs. The network monitoring service is needed to document system utilization, 

and test and optimize system performance. ABC also expects to implement video 

teleconferencing to improve productivity and quickly communicate business wide 

best practices. Therefore, the ABC communications network must be capable of 

supporting multimedia applications. 

14



User Needs 

A company wide 1994 software utilization survey indicates an overwhelming 

(89%) number of employees currently use presentation graphics, word processing, 

or computer aided design packages not supported by Wang. The ABC mail system 

must be capable of interoperation with the primary user and subcontractor mail 

systems:WP Office,NeXT Mail, MS Office, cc:Mail, SMTP Mail, and Quickmail. 

Also, the ABC mail system shall be capable of providing document conversion for 

the primary user and subcontractor word processing packages:Word Perfect, 

Microsoft Word, and Mac Write. 

The ABC system will be capable of supporting the expected daily utilization 

demands as presented in Figure 20. ABC employees work on continuous shifts 

and need an E-mail system that will be available 24 hours a day 7 days a week. 

ABC information is time critical. The E-mail system must have a very low failure 

rate - one system failure per year. System failures must be corrected within the 

same business day. 

ABC user growth estimates indicate a required E-mail capacity capability of 

5000 users per node. Additionally, ABC estimates user data transmission rates to 

increase with the expected multimedia applications. An ABC E-mail system will 

support WAN backbone data transmission rates of 2 giga bits per second. Users 

expect to send and receive files within seconds. The ABC network needs to deliver 

10 mega bit multimedia documents or files in less than 10 seconds. 

15



Alpha Beta Corporation communications must remain secure. The E-mail 

system must provide user verification and authentication access controls. 

ABC Wang System Inadequacies and Deficiencies 

A Wang based wide area network communications system is forcing ABC out 

of business. The proprietary Wang system, installed in 1988, no longer provides 

ABC with the technology required to remain competitive. The Wang 150 user 

maximum capacity per node has stifled ABC growth and will not meet the expected 

10% per year employee growth rate through 1999. The current Wang system 

performance of 9.6 Kbps is not sufficient to meet the estimated 1994 throughput 

demand of 150 Kbps. Proposed ABC multimedia applications can quickly consume 

100 Mbps of local network bandwidth. Wang support and maintenance costs have 

increased 25% each year for the last three years and are anticipated to continue 

rising. Expansion costs have increased 50% over the same period requiring vendor 

specific hardware and software purchases. The outdated Wang components are 

bulky, requiring large operational space allocations with complex HVAC 

accommodations and custom structural supports. Also, Wang incompatibility with 

customer, as well as subcontractor, and supplier mail systems limits ABC flexibility, 

available services, and engineering output. Employee frustration with the system’s 

slow response time, and system crashes during high utilization periods create user 

animosity and force high work loads on system administrators. | 
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Information Services 

The major components of a communications system are the services it provides 

to its users and the technology implemented to support those services. This section 

examines the services provided by the existing Wang commu nications network. The 

discussion focuses on the primary services required of any effective 

communications network. These services include electronic mail (E-mail), file 

transfer, directory, and network management services. System inadequacies. are 

identified following the description of the services. 

Electronic MailServices 

The existing communications system is based on the utilization of Wang VS 

systems and incorporates the memo and package formats featured in Wang Office. 

Wang Office provides the capability to transfer mail packages, including WP+ 

documents, memos and files, to other users within a local Wang network. A Wang 

product called VS Office Connection (VOC) is designed to permit the exchange of 

mail between two distinct Wang Office local networks. VOC formats mail generated 

by Wang Office users into VS files and places the files into asynchronous driver 

ques for delivery across the wide area network. 

The Wang VS system provides adequate capability to send and receive text 

messages. However, the Wang proprietary E-mail platform lacks the flexibility to 

incorporate advancements in technology and is incompatible with customer, 

17



contractor, and supplier E-mail platforms. Flexibility is a critical feature of a 

successful network mail system. The rate of change in the computing environment 

has been exponential over the last five years, with corresponding changes in the 

demands made on telecommunications networks to provide standard E-mail 

services. The result is an industry wide migration towards standards based E- 

mail systems to facilitate interoperability between supplier, customer, vendor, and 

contractor E-mail systems enhancing information exchange. Unlike the proprietary 

Wang system, a standards based mail system enables a modular building block 

approach accommodating incremental change and technology expansion. 

File Transfer Services 

Wang Systems Networking (Netcore) is used to transport Wang Office files 

over the wide area network. It is also implemented for file transfer in the local area 

network. Wang Systems Networking (File Transfer Manager) provides the queuing 

and control mechanism for the transfer of Wang files over Netcore. 

The file transfer system is limited to Wang Office file transfers. Word processing 

documents other than Wang Office WP+, engineering design, CAD/CAM, and 

graphics files, for example, can’t be sent through the network. Once again, a 

standards based file transfer system would furnish flexibility to implement advancing 

technology. 
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�N�e�t�w�o�r�k� �M�a�n�a�g�e�m�e�n�t� �S�e�r�v�i�c�e�s� �_� 

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

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

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

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

�N�e�t�w�o�r�k� �m�a�n�a�g�e�m�e�n�t� �t�o�o�l�s� �a�r�e� �e�s�s�e�n�t�i�a�l� �t�o� �e�f�f�e�c�t�i�v�e�l�y� �m�a�n�a�g�e� �i�n�f�o�r�m�a�t�i�o�n� 

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

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

�S�u�p�p�o�r�t�i�n�g� �T�e�c�h�n�o�l�o�g�y� 

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

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

�n�e�t�w�o�r�k� �X�.�2�5� �c�o�m�m�u�n�i�c�a�t�i�o�n�s� �a�r�c�h�i�t�e�c�t�u�r�e�.� 

�T�h�e� �W�a�n�g� �V�S� �c�o�m�m�u�n�i�c�a�t�i�o�n� �t�e�c�h�n�o�l�o�g�y� �i�s� �b�a�s�e�d� �o�n� �t�h�e� �C�C�I�T�T� �p�a�c�k�e�t�-� 

�s�w�i�t�c�h�i�n�g� �s�t�a�n�d�a�r�d� �X�.�2�5�.� �X�.�2�5�,� �t�h�e� �b�e�s�t� �k�n�o�w�n� �a�n�d� �m�o�s�t� �w�i�d�e�l�y�-�u�s�e�d� �p�r�o�t�o�c�o�l� 

�s�t�a�n�d�a�r�d�,� �s�p�e�c�i�f�i�e�s� �t�h�e� �i�n�t�e�r�f�a�c�e� �r�u�l�e�s� �a�n�d� �r�e�g�u�l�a�t�i�o�n�s� �b�e�t�w�e�e�n� �t�h�e� �A�B�C� �n�e�t�w�o�r�k� 

�d�a�t�a� �c�o�m�m�u�n�i�c�a�t�i�o�n�s� �e�q�u�i�p�m�e�n�t� �(�D�C�E�)� �a�n�d� �t�h�e� �a�t�t�a�c�h�e�d� �d�a�t�a� �t�e�r�m�i�n�a�l� �e�q�u�i�p�m�e�n�t� 

�(�D�T�E�)�.� �T�h�e� �X�.�2�5� �s�t�a�n�d�a�r�d� �s�p�e�c�i�f�i�e�s� �t�h�r�e�e� �l�e�v�e�l�s� �o�f� �c�o�m�m�u�n�i�c�a�t�i�o�n�s� �t�e�c�h�n�o�l�o�g�y�;� �t�h�e� 

�p�h�y�s�i�c�a�l� �l�e�v�e�l�,� �t�h�e� �l�i�n�k� �l�e�v�e�l� �a�n�d� �t�h�e� �p�a�c�k�e�t� �l�e�v�e�l�.� �T�h�e� �p�h�y�s�i�c�a�l� �l�e�v�e�l�,� �C�C�I�T�T� �X�.�2�1� 

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

�t�r�a�n�s�m�i�s�s�i�o�n� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �t�h�e� �d�a�t�a� �b�i�t� �s�t�r�e�a�m�.� �T�h�e� �l�i�n�k� �l�e�v�e�l�,� �I�E�E�E� �8�0�2� �H�i�g�h� 

�L�e�v�e�l� �D�a�t�a� �L�i�n�k� �C�o�n�t�r�o�l� �(�H�D�L�C�)� �s�t�a�n�d�a�r�d�,� �p�r�o�v�i�d�e�s� �d�a�t�a� �e�n�c�o�d�i�n�g�,� �s�w�i�t�c�h�i�n�g� �a�n�d� 

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

�t�h�e� �p�a�c�k�e�t� �l�e�v�e�l�,� �r�e�f�e�r�r�e�d� �t�o� �a�s� �X�.�2�5�,� �p�r�o�v�i�d�e�s� �s�o�m�e� �e�n�d� �t�o� �e�n�d� �d�e�l�i�v�e�r�y� �r�e�l�i�a�b�i�l�i�t�y� 
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�a�n�d� �e�r�r�o�r� �d�e�t�e�c�t�i�o�n� �c�a�p�a�b�i�l�i�t�i�e�s�.� �1� 

�X�.�2�5� �b�a�s�e�d� �c�o�m�m�u�n�i�c�a�t�i�o�n�s� �n�e�t�w�o�r�k�s� �c�o�n�s�i�s�t�e�n�t�l�y� �p�r�o�v�i�d�e� �r�e�l�i�a�b�l�e� �s�e�r�v�i�c�e�.� 

�H�o�w�e�v�e�r�,� �a�d�v�a�n�c�e�m�e�n�t�s� �i�n� �t�e�c�h�n�o�l�o�g�y� �a�r�e� �c�h�a�l�l�e�n�g�i�n�g� �t�h�e� �c�a�p�a�b�i�l�i�t�i�e�s� �o�f� �X�.�2�5� 

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

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

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

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

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

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

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

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

�m�u�l�t�i�m�e�d�i�a� �w�i�l�l� �b�e� �t�o� �t�h�e� �9�0 ��s� �w�h�a�t� �t�h�e� �P�C� �w�a�s� �t�o� �t�h�e� �8�0 ��s�,� �w�i�t�h� �a� �"�m�u�l�t�i�m�e�d�i�a� 

�r�e�v�o�l�u�t�i�o�n�"� �a�l�r�e�a�d�y� �v�i�s�i�b�l�e� �o�n� �t�h�e� �h�o�r�i�z�o�n�.� �A�s� �a� �r�e�s�u�l�t�,� �X�.�2�5�,� �i�m�p�l�e�m�e�n�t�e�d� �i�n� �1�9�7�6� 

�a�n�d� �r�e�v�i�s�e�d� �i�n� �1�9�8�0� �a�n�d� �1�9�8�4�,� �i�s� �b�e�i�n�g� �r�e�p�l�a�c�e�d� �w�i�t�h� �a�d�v�a�n�c�e�d� �m�o�d�u�l�a�r� �s�w�i�t�c�h�i�n�g�,� 

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

�r�a�n�g�i�n�g� �f�r�o�m� �1�.�5�4�4� �m�e�g�a�b�i�t�s� �t�o� �1�.�2� �g�i�g�a�b�i�t�s� �p�e�r� �s�e�c�o�n�d�.� 
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�i�d�e�n�t�i�f�i�c�a�t�i�o�n� �o�f� �T�e�c�h�n�i�c�a�l� �A�l�t�e�r�n�a�t�i�v�e�s� 

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

�s�a�t�i�s�f�y�i�n�g� �t�h�e� �n�e�e�d�s� �o�u�t�l�i�n�e�d� �i�n� �t�h�e� �D�e�f�i�n�i�t�i�o�n� �o�f� �N�e�e�d�s� �s�e�c�t�i�o�n�.� �K�e�y� �s�e�r�v�i�c�e� �a�n�d� 

�t�e�c�h�n�o�l�o�g�y� �a�l�t�e�r�n�a�t�i�v�e�s� �a�r�e� �e�x�a�m�i�n�e�d� �i�n� �t�h�e� �E�m�e�r�g�i�n�g� �S�e�r�v�i�c�e�s� �a�n�d� �T�e�c�h�n�o�l�o�g�y� 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�M�a�r�k�e�t� �F�a�c�t�o�r� �C�r�i�t�e�r�i�a� �-� �L�e�v�e�l� �o�f� �C�o�n�s�e�n�s�u�s�,� �A�v�a�i�l�a�b�i�l�i�t�y�,� �S�u�p�p�o�r�t�a�b�i�l�i�t�y� 

�L�e�v�e�l� �o�f� �C�o�n�s�e�n�s�u�s� �c�o�n�s�i�d�e�r�s� �t�h�e� �e�x�t�e�n�t� �t�o� �w�h�i�c�h� �a� �s�t�a�n�d�a�r�d� �h�a�s� �b�e�e�n� �a�d�o�p�t�e�d� 

�b�y� �n�a�t�i�o�n�a�l� �a�n�d� �i�n�t�e�r�n�a�t�i�o�n�a�l� �s�t�a�n�d�a�r�d�s� �m�a�k�i�n�g� �o�r�g�a�n�i�z�a�t�i�o�n�s� �a�n�d� �b�y� �c�o�m�m�e�r�c�i�a�l� 

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

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

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

�i�m�p�l�e�m�e�n�t�i�n�g� �t�h�e� �s�t�a�n�d�a�r�d�.� 

�E�m�e�r�g�i�n�g� �S�e�r�v�i�c�e�s� 

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

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

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

�m�a�i�l� �(�E�-�m�a�i�l�)�,� �f�i�l�e� �t�r�a�n�s�f�e�r�,� �d�i�r�e�c�t�o�r�y�,� �a�n�d� �n�e�t�w�o�r�k� �m�a�n�a�g�e�m�e�n�t� �s�e�r�v�i�c�e�s�.� �A�s�u�m�m�a�r�y� 

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

�S�t�a�n�d�a�r�d� �E�-�m�a�i�l� �s�e�r�v�i�c�e�s� �c�o�n�s�i�s�t� �o�f� �t�e�x�t�-�b�a�s�e�d�,� �s�t�o�r�e�-�a�n�d�-�f�o�r�w�a�r�d� �m�e�s�s�a�g�e�s�.� 

�H�o�w�e�v�e�r�,� �t�h�e� �g�r�o�w�i�n�g� �n�u�m�b�e�r� �o�f� �E�-�m�a�i�l� �u�s�e�r�s� �o�n� �t�h�e� �I�n�t�e�r�n�e�t� �h�a�v�e� �d�e�m�o�n�s�t�r�a�t�e�d� 

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

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

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

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

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

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

�a�s� �m�e�s�s�a�g�e� �h�a�n�d�l�i�n�g� �s�y�s�t�e�m�s�.� 

�M�e�s�s�a�g�e� �H�a�n�d�l�i�n�g� �S�y�s�t�e�m�s� �(�M�H�S�)� 

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

�l�o�n�g� �a�s� �E�-�m�a�i�l� �i�t�s�e�l�f�.� �T�w�o� �e�m�e�r�g�i�n�g� �E�-�m�a�i�l� �s�t�a�n�d�a�r�d�s�,� �X�.�4�0�0� �a�n�d� �M�u�l�t�i�p�u�r�p�o�s�e� 

�I�n�t�e�r�n�e�t� �M�a�i�l� �E�x�t�e�n�s�i�o�n�s� �(�M�I�M�E�)�,� �a�r�e� �d�e�s�c�r�i�b�e�d� �h�e�r�e�.� �T�h�e�s�e� �s�t�a�n�d�a�r�d�s� �a�d�d�r�e�s�s� 

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

�c�o�m�p�a�r�e�s� �t�h�e� �v�i�r�t�u�e�s� �a�n�d� �l�i�a�b�i�l�i�t�i�e�s� �o�f� �t�h�e� �X�.�4�0�0� �a�n�d� �t�h�e� �S�i�m�p�l�e� �M�a�i�l� �T�r�a�n�s�p�o�r�t� 

�P�r�o�t�o�c�o�l� �(�S�M�T�P�)�/�M�I�M�E� �m�u�l�t�i�m�e�d�i�a� �s�t�a�n�d�a�r�d�s�,� �a�n�d� �p�r�o�v�i�d�e�s� �s�u�p�p�o�r�t� �f�o�r� �t�h�e� 

�c�o�n�c�l�u�s�i�o�n� �t�h�a�t� �t�h�e� �X�.�4�0�0� �s�t�a�n�d�a�r�d� �w�i�l�l� �p�r�e�v�a�i�l� �a�s� �t�h�e� �E�-�m�a�i�l� �s�t�a�n�d�a�r�d� �o�f� �c�h�o�i�c�e� 

�o�v�e�r� �n�e�t�w�o�r�k�s� �e�m�p�l�o�y�i�n�g� �T�r�a�n�s�m�i�s�s�i�o�n� �C�o�n�t�r�o�l� �P�r�o�t�o�c�o�l�/�I�n�t�e�r�n�e�t� �P�r�o�t�o�c�o�l� �(�T�C�P�/�I�P�)�.� 
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�A� �M�H�S� �c�o�n�s�i�s�t�s� �o�f� �f�o�u�r� �i�n�t�e�r�c�o�n�n�e�c�t�i�n�g� �c�o�m�p�o�n�e�n�t�s�;� �a� �U�s�e�r� �A�g�e�n�t� �(�U�A�)�,� �a� 

�M�e�s�s�a�g�e� �S�t�o�r�e� �(�M�S�)�,� �a� �M�e�s�s�a�g�e� �T�r�a�n�s�f�e�r� �A�g�e�n�t� �(�M�T�A�)�,� �a�n�d� �a�n� �A�c�c�e�s�s� �U�n�i�t� �(�A�U�)�.� 

�T�h�e� �M�e�s�s�a�g�e� �S�t�o�r�e� �p�r�o�v�i�d�e�s� �s�t�o�r�a�g�e� �f�o�r� �m�a�i�l� �m�e�s�s�a�g�e�s�.� �T�h�e� �U�s�e�r� �A�g�e�n�t� �a�l�l�o�w�s� 

�u�s�e�r�s� �t�o� �a�c�c�e�s�s� �t�h�e� �M�H�S�.� �T�h�e� �M�e�s�s�a�g�e� �T�r�a�n�s�f�e�r� �A�g�e�n�t� �i�s� �t�h�e� �h�e�a�r�t� �o�f� �t�h�e� �M�H�S� 

�p�r�o�v�i�d�i�n�g� �t�h�e� �s�t�o�r�e�-�a�n�d� �f�o�r�w�a�r�d� �t�r�a�n�s�f�e�r� �f�u�n�c�t�i�o�n�.� �F�i�n�a�l�l�y�,� �t�h�e� �A�c�c�e�s�s� �U�n�i�t� �p�r�o�v�i�d�e�s� 

�c�o�n�n�e�c�t�i�o�n�s� �t�o� �o�t�h�e�r� �c�o�m�m�u�n�i�c�a�t�i�o�n�s� �s�y�s�t�e�m�s�.� �F�i�g�u�r�e� �4� �i�l�l�u�s�t�r�a�t�e�s� �a� �M�e�s�s�a�g�e� 

�H�a�n�d�l�i�n�g� �S�y�s�t�e�m� �(�M�H�S�)�.� 
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�R�o�u�t�i�n�g� �a�n�d� �R�e�l�a�y�i�n�g� 
�U�s�e�r� �A�g�e�n�t� �U�s�e�r� �A�g�e�n�t� 
� � 

� � 

�S�u�b�m�i�s�s�i�o�n� �a�n�d� �D�e�l�i�v�e�r�y� 
� � 

� � 

�F�i�g�u�r�e� �4�.� �M�e�s�s�a�g�e� �H�a�n�d�l�i�n�g� �S�y�s�t�e�m� �(�M�H�S�)�.� 
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�T�w�o� �s�t�a�n�d�a�r�d�s�-�m�a�k�i�n�g� �b�o�d�i�e�s�,� �t�h�e� �I�n�t�e�r�n�a�t�i�o�n�a�l� �T�e�l�e�p�h�o�n�e� �a�n�d� �T�e�l�e�g�r�a�p�h� 

�C�o�n�s�u�l�t�a�t�i�v�e� �C�o�m�m�i�t�t�e�e� �(�C�C�I�T�T�)� �a�n�d� �t�h�e� �I�n�t�e�r�n�e�t� �A�d�v�i�s�o�r�y� �B�o�a�r�d� �(�I�A�B�)�,� �h�a�v�e� 

�d�e�v�e�l�o�p�e�d� �s�t�a�n�d�a�r�d�s� �f�o�r� �M�H�S ��s�.� �C�C�I�T�T� �h�a�s� �p�u�b�l�i�s�h�e�d� �t�h�e� �X�.�4�0�0� �s�e�t� �o�f� �s�t�a�n�d�a�r�d�s�,� 

�w�h�i�l�e� �t�h�e� �I�A�B� �d�e�v�e�l�o�p�e�d� �t�h�e� �M�I�M�E� �s�p�e�c�i�f�i�c�a�t�i�o�n�s� �t�h�a�t� �a�r�e� �s�e�t� �f�o�r�t�h� �i�n� �R�F�C� �1�3�4�1�.� 

�T�h�e� �X�.�4�0�0� �r�e�c�o�m�m�e�n�d�a�t�i�o�n�s� �d�e�s�c�r�i�b�e� �s�p�e�c�i�f�i�c�a�t�i�o�n�s� �f�o�r� �a�l�l� �f�o�u�r� �c�o�m�p�o�n�e�n�t�s� �o�f� �a�n� 

�M�H�S�.� �T�h�e� �I�A�B� �r�e�c�o�m�m�e�n�d�a�t�i�o�n�s� �s�p�e�c�i�f�y� �S�M�T�P� �a�s� �t�h�e� �M�T�A� �a�n�d� �M�I�M�E� �a�s� �t�h�e� 

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

�M�H�S� �c�o�m�p�o�n�e�n�t�s� �a�r�e� �p�r�o�v�i�d�e�d� �b�y� �c�o�m�p�u�t�e�r� �o�p�e�r�a�t�i�n�g� �s�y�s�t�e�m�s�.� �R�F�C� �1�3�4�1� �d�e�f�i�n�e�s� 

�a�n� �a�d�d�i�t�i�o�n�a�l� �s�e�t� �o�f� �m�e�s�s�a�g�e� �f�o�r�m�a�t�s� �f�o�r� �S�M�T�P�.� �T�h�e� �f�o�l�l�o�w�i�n�g� �s�e�c�t�i�o�n�s� �p�r�e�s�e�n�t� 

�s�u�m�m�a�r�y� �d�e�s�c�r�i�p�t�i�o�n�s� �o�f� �t�h�e� �X�.�4�0�0� �a�n�d� �M�I�M�E� �s�t�a�n�d�a�r�d�s�.�?� 

�T�h�e� �X�.�4�0�0� �M�e�s�s�a�g�e� �H�a�n�d�l�i�n�g� �S�y�s�t�e�m� �S�t�a�n�d�a�r�d� 

�T�h�e� �C�C�I�T�T� �p�u�b�l�i�s�h�e�d� �t�h�e� �X�.�4�0�0� �M�H�S� �d�r�a�f�t� �s�t�a�n�d�a�r�d� �i�n� �1�9�8�4� �a�n�d� �d�e�f�i�n�e�d� �i�t� �a�s� 

�a� �l�a�y�e�r� �7� �s�p�e�c�i�f�i�c�a�t�i�o�n� �i�n� �t�h�e� �O�p�e�n� �S�y�s�t�e�m�s� �I�n�t�e�r�c�o�n�n�e�c�t�i�o�n� �(�O�S�I�)� �S�e�v�e�n�-�L�a�y�e�r� 

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

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

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

�a�p�p�r�o�a�c�h� �p�r�o�m�o�t�e�s� �t�h�e� �i�n�t�e�r�c�o�n�n�e�c�t�i�o�n� �o�f� �h�e�t�e�r�o�g�e�n�e�o�u�s� �s�y�s�t�e�m�s�.� 
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�S�i�n�c�e� �t�r�u�e� �n�e�t�w�o�r�k� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�s� �o�f� �t�h�e� �O�S�I� �p�r�o�t�o�c�o�l� �s�t�a�c�k� �d�o� �n�o�t� �y�e�t� �e�x�i�s�t�,� 

�t�h�e� �X�.�4�0�0� �E�-�m�a�i�l� �s�t�a�n�d�a�r�d�s� �h�a�v�e� �b�e�e�n� �i�m�p�l�e�m�e�n�t�e�d� �o�n� �o�t�h�e�r� �t�y�p�e�s� �o�f� �n�e�t�w�o�r�k�s�,� 

�s�u�c�h� �a�s� �T�C�P�/�I�P� �a�n�d� �X�.�2�5�.� �R�F�C� �1�0�0�6� �s�p�e�c�i�f�i�c�a�l�l�y� �s�e�t�s� �f�o�r�t�h� �p�r�o�c�e�d�u�r�e�s� �f�o�r� �t�h�e� 

�i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �X�.�4�0�0� �o�v�e�r� �T�C�P�/�I�P�.� 

�T�h�e� �C�C�I�T�T� �X�.�4�0�0� �c�o�m�m�i�t�t�e�e� �r�e�c�o�n�v�e�n�e�d� �i�n�1�9�8�8� �a�n�d� �p�r�o�d�u�c�e�d� �t�h�e� �m�o�r�e� �r�o�b�u�s�t� 

�X�.�4�3�5� �s�t�a�n�d�a�r�d� �t�h�a�t� �i�n�c�l�u�d�e�s� �s�e�c�u�r�i�t�y�-�r�e�l�a�t�e�d� �p�r�o�t�o�c�o�l�s�,� �E�D�I� �s�u�p�p�o�r�t�,� �a�n�d� �m�u�l�t�i�m�e�d�i�a� 

�m�e�s�s�a�g�i�n�g� �f�o�r�m�a�t�s�.� �U�n�l�e�s�s� �s�p�e�c�i�f�i�e�d� �o�t�h�e�r�w�i�s�e�,� �t�h�e� �X�.�4�0�0� �s�t�a�n�d�a�r�d�s� �r�e�f�e�r�e�n�c�e�d� 

�t�h�r�o�u�g�h�o�u�t� �t�h�i�s� �d�o�c�u�m�e�n�t� �a�r�e� �b�a�s�e�d� �o�n� �t�h�i�s�1�9�8�8� �s�p�e�c�i�f�i�c�a�t�i�o�n�.�?� 

�X�.�4�0�0� �S�e�c�u�r�i�t�y� 

�T�h�e� �X�.�4�0�0� �s�t�a�n�d�a�r�d� �s�u�p�p�o�r�t�s� �a� �n�u�m�b�e�r� �o�f� �s�e�c�u�r�i�t�y� �f�e�a�t�u�r�e�s�.� �U�s�e�r� �a�u�t�h�e�n�t�i�c�a�t�i�o�n�,� 

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

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

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

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

�r�e�c�e�i�v�e�d�,� �i�s� �a�l�s�o� �s�u�p�p�o�r�t�e�d�.� 

�X�.�4�0�0� �M�u�l�t�i�m�e�d�i�a� �S�u�p�p�o�r�t� 

�T�h�e� �X�.�4�0�0� �s�t�a�n�d�a�r�d� �a�l�l�o�w�s� �f�o�r� �t�h�e� �t�r�a�n�s�m�i�s�s�i�o�n� �a�n�d� �e�x�c�h�a�n�g�e� �o�f� �m�u�l�t�i�m�e�d�i�a� 

�m�e�s�s�a�g�e�s� �t�h�a�t� �c�a�n� �i�n�c�l�u�d�e� �A�S�C�I�I� �a�n�d� �n�o�n�-�A�S�C�I�I� �t�e�x�t�,� �a�u�d�i�o�,� �v�o�i�c�e�,� �i�m�a�g�e�s�,� �a�n�d� 

�d�a�t�a�.� 
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�X�.�4�0�0� �R�o�u�t�i�n�g� �S�e�r�v�i�c�e�s� 

�X�.�4�0�0� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�s� �o�n� �I�n�t�e�r�n�e�t� �T�C�P�/�I�P� �n�e�t�w�o�r�k�s� �c�u�r�r�e�n�t�l�y� �u�s�e� �s�t�a�t�i�c� �r�o�u�t�i�n�g� 

�t�a�b�l�e�s�.� �A� �s�t�a�n�d�a�r�d� �e�x�i�s�t�s� �t�o� �u�s�e� �t�h�e� �D�o�m�a�i�n� �N�a�m�e� �S�y�s�t�e�m� �(�D�N�S�)� �f�o�r� �X�.�4�0�0� �r�o�u�t�i�n�g�.� 

�H�o�w�e�v�e�r�,� �w�h�e�n� �t�h�e� �g�l�o�b�a�l� �X�.�5�0�0� �d�i�r�e�c�t�o�r�y� �s�e�r�v�i�c�e�s� �d�e�s�c�r�i�b�e�d� �l�a�t�e�r� �i�n� �t�h�i�s� �d�o�c�u�m�e�n�t� 

�b�e�c�o�m�e� �a�v�a�i�l�a�b�l�e�,� �X�.�4�0�0� �w�i�l�l� �b�e� �a�b�l�e� �t�o� �u�s�e� �t�h�e�m� �f�o�r� �r�o�u�t�i�n�g� �a�n�d� �m�a�i�l� �d�e�l�i�v�e�r�y�.� 

�X�.�4�0�0� �P�r�o�d�u�c�t�s� 

�I�n�t�e�r�n�a�t�i�o�n�a�l� �S�t�a�n�d�a�r�d�s� �O�p�e�n� �C�o�m�m�u�n�i�c�a�t�i�o�n�s� �R�e�s�o�u�r�c�e�s� �(�I�S�O�C�O�R�)� �h�a�s� 

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

�T�h�e�s�e� �i�n�c�l�u�d�e� �X�.�4�0�0� �E�-�m�a�i�l�,� �E�D�I�,� �a�n�d� �X�.�5�0�0� �d�i�r�e�c�t�o�r�y� �s�e�r�v�i�c�e�s�.� �I�S�O�C�O�R� �a�l�s�o� 

�a�n�n�o�u�n�c�e�d� �a�n� �E�-�m�a�i�l� �g�a�t�e�w�a�y� �t�h�a�t� �a�l�l�o�w�s� �c�o�e�x�i�s�t�e�n�c�e�.� �b�e�t�w�e�e�n� �t�h�e� �O�S�I� �X�.�4�0�0� 

�E�-�m�a�i�l� �a�n�d� �t�h�e� �p�o�p�u�l�a�r� �S�M�T�P� �s�t�a�n�d�a�r�d�s� �f�o�r� �E�-�m�a�i�l�.� �S�o�f�t�*�S�w�i�t�c�h� �d�e�v�e�l�o�p�e�d� �a�n� 

�X�.�4�0�0� �E�-�m�a�i�l� �g�a�t�e�w�a�y� �t�h�a�t� �a�l�l�o�w�s� �u�s�e�r�s� �t�o� �l�i�n�k� �d�i�f�f�e�r�e�n�t� �t�y�p�e�s� �o�f� �m�e�s�s�a�g�i�n�g� �s�y�s�t�e�m�s� 

�t�o� �o�t�h�e�r�s� �t�h�a�t� �s�u�p�p�o�r�t� �t�h�e� �X�.�4�0�0� �s�t�a�n�d�a�r�d�s�.� 

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

�(�P�P�)� �i�s� �a�n� �M�T�A� �d�e�s�i�g�n�e�d� �t�o� �r�u�n� �u�n�d�e�r� �U�N�I�X� �a�n�d� �i�s� �o�r�i�e�n�t�e�d� �t�o�w�a�r�d� �f�u�l�l� �X�.�4�0�0� 

�c�o�m�p�l�i�a�n�c�e�.� �I�t� �s�u�p�p�o�r�t�s� �a�l�l� �M�T�A� �s�e�r�v�i�c�e� �e�l�e�m�e�n�t�s� �s�p�e�c�i�f�i�e�d� �i�n� �b�o�t�h� �t�h�e� �1�9�8�4� �v�e�r�s�i�o�n� 

�a�n�d� �t�h�e� �1�9�8�8� �v�e�r�s�i�o�n� �o�f� �X�.�4�0�0�,� �w�h�i�l�e� �a�l�s�o� �s�u�p�p�o�r�t�i�n�g� �S�M�T�P� �a�n�d� �R�F�C� �8�2�2� �p�r�o�t�o�c�o�l�s�.� 

�I�t� �h�a�n�d�l�e�s� �t�h�i�s� �b�y� �c�o�n�v�e�r�t�i�n�g� �b�e�t�w�e�e�n� �X�.�4�0�0� �a�n�d� �R�F�C� �8�2�2� �m�e�s�s�a�g�e� �s�t�r�u�c�t�u�r�e�s�.� �I�t� 

�i�n�c�o�r�p�o�r�a�t�e�s� �m�u�l�t�i�m�e�d�i�a� �m�e�s�s�a�g�e� �h�a�n�d�l�i�n�g� �a�n�d� �c�a�n� �u�s�e� �e�i�t�h�e�r� �X�.�5�0�0� �d�i�r�e�c�t�o�r�y� 

�s�e�r�v�i�c�e�s�,� �D�N�S�,� �o�r� �s�t�a�t�i�c� �r�o�u�t�i�n�g� �t�a�b�l�e�s�.� �°� 
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�T�h�e� �S�M�T�P�/�M�I�M�E� �M�e�s�s�a�g�e� �H�a�n�d�l�i�n�g� �S�y�s�t�e�m� �S�t�a�n�d�a�r�d� 

�S�i�m�p�l�e� �M�a�i�l� �T�r�a�n�s�f�e�r� �P�r�o�t�o�c�o�l� �(�S�M�T�P�)�,� �a�s� �i�t�s� �n�a�m�e� �i�m�p�l�i�e�s�,� �i�s� �a� �s�i�m�p�l�e� �p�r�o�t�o�c�o�l� 

�t�h�a�t� �e�m�p�l�o�y�s� �o�n�l�y� �1�4� �c�o�m�m�a�n�d�s�.� �T�h�e� �v�a�s�t� �m�a�j�o�r�i�t�y� �o�f� �U�N�I�X� �s�y�s�t�e�m�s� �n�e�t�w�o�r�k�e�d� �w�i�t�h� 

�T�C�P�/�I�P� �p�r�o�t�o�c�o�l�s� �u�s�e� �S�M�T�P�,� �i�n� �a�d�d�i�t�i�o�n� �t�o� �t�h�e� �r�u�l�e�s� �f�o�r� �f�o�r�m�a�t�t�i�n�g� �m�e�s�s�a�g�e�s� �s�e�t� 

�f�o�r�t�h� �i�n� �R�F�C� �8�2�2�.�4� 

�S�e�c�u�r�i�t�y� 

�T�h�e� �S�M�T�P� �a�s� �d�e�s�c�r�i�b�e�d� �i�n� �R�F�C� �8�2�1� �d�o�e�s� �n�o�t� �e�m�p�l�o�y� �s�e�c�u�r�i�t�y� �s�p�e�c�i�f�i�c�a�t�i�o�n�s�.� 

�A�d�d�i�t�i�o�n�a�l� �I�n�t�e�r�n�e�t� �s�t�a�n�d�a�r�d�s� �t�h�a�t� �a�d�d� �s�e�c�u�r�i�t�y� �o�n� �t�o�p� �o�f� �t�h�e� �S�M�T�P� �s�t�a�n�d�a�r�d� �h�a�v�e� 

�b�e�e�n� �d�e�v�e�l�o�p�e�d�.� �T�h�e�s�e� �a�r�e� �d�e�s�c�r�i�b�e�d� �i�n� �R�F�C ��s� �1�1�1�3�,� �1�1�1�4�,� �a�n�d� �1�1�1�5� �a�s� �P�r�i�v�a�c�y� 

�E�n�h�a�n�c�e�d� �M�a�i�l� �(�P�E�M�)�.� �S�e�c�u�r�i�t�y� �i�s�s�u�e�s� �a�d�d�r�e�s�s�e�d� �i�n� �P�E�M� �i�n�c�l�u�d�e� �m�e�s�s�a�g�e� 

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

�S�M�T�P� �M�u�l�t�i�M�e�d�i�a� 

�T�h�e� �S�M�T�P� �s�t�a�n�d�a�r�d�s� �s�e�t� �a�l�l�o�w�s� �f�o�r� �t�h�e� �s�t�o�r�i�n�g� �a�n�d� �f�o�r�w�a�r�d�i�n�g� �o�f� �A�S�C�l�l�-�o�n�l�y� 

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

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

�T�h�i�s� �n�e�w� �d�r�a�f�t� �s�t�a�n�d�a�r�d� �i�s� �c�u�r�r�e�n�t�l�y� �r�e�f�e�r�e�n�c�e�d� �a�s� �R�F�C� �1�3�4�1�.�4� 
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�S�M�T�P� �R�o�u�t�i�n�g� �S�e�r�v�i�c�e�s� 

�S�M�T�P� �u�s�e�s� �e�i�t�h�e�r� �D�N�S� �o�r� �s�t�a�t�i�c� �r�o�u�t�i�n�g� �t�a�b�l�e�s� �t�o� �p�r�o�v�i�d�e� �m�a�p�p�i�n�g�s� �b�e�t�w�e�e�n� 

�h�o�s�t�s� �a�n�d� �n�e�t�w�o�r�k� �a�d�d�r�e�s�s�e�s�.� �S�M�T�P� �w�i�l�l� �b�e� �m�o�d�i�f�i�e�d� �t�o� �u�s�e� �X�.�5�0�0� �d�i�r�e�c�t�o�r�y� �s�e�r�v�i�c�e�s� 

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

�b�e�t�w�e�e�n� �X�.�5�0�0� �a�n�d� �t�h�e� �c�u�r�r�e�n�t� �S�M�T�P� �r�o�u�t�i�n�g� �s�e�r�v�i�c�e�s�.� 

�S�M�T�P� �P�r�o�d�u�c�t�s� 

�M�o�s�t� �v�e�r�s�i�o�n�s� �o�f� �U�N�I�X� �h�a�v�e� �E�-�m�a�i�l� �m�e�s�s�a�g�e� �h�a�n�d�l�i�n�g� �s�y�s�t�e�m�s� �c�o�m�p�a�t�i�b�l�e� �w�i�t�h� 

�S�M�T�P� �s�t�a�n�d�a�r�d�s�.� �T�h�e�r�e� �a�r�e� �a�l�s�o� �m�a�n�y� �D�i�s�k� �O�p�e�r�a�t�i�n�g� �S�y�s�t�e�m� �(�D�O�S�)� �a�n�d� 

�O�S�/�2�-�b�a�s�e�d� �E�-�m�a�i�l� �p�r�o�d�u�c�t�s� �t�h�a�t� �c�a�n� �r�e�a�d� �a�n�d� �w�r�i�t�e� �S�M�T�P� �m�e�s�s�a�g�e�s� �v�i�a� �g�a�t�e�w�a�y�s� 

�t�o� �t�h�e� �I�n�t�e�r�n�e�t�.� 

�M�u�l�t�i�p�u�r�p�o�s�e� �I�n�t�e�r�n�e�t� �M�a�i�l� �E�x�t�e�n�s�i�o�n�s� �(�M�I�M�E�)� 

�M�I�M�E� �i�s� �a� �m�e�s�s�a�g�e� �f�o�r�m�a�t� �s�p�e�c�i�f�i�c�a�t�i�o�n� �b�a�s�e�d� �o�n� �S�M�T�P� �p�r�o�t�o�c�o�l�s� �t�h�a�t� �c�a�n� �b�e� 

�i�m�p�l�e�m�e�n�t�e�d� �e�a�s�i�l�y� �o�v�e�r� �e�x�i�s�t�i�n�g�,� �w�i�d�e�l�y�-�d�e�p�l�o�y�e�d� �s�t�a�n�d�a�r�d�s�.� 

�M�I�M�E� �S�e�c�u�r�i�t�y� 

�L�i�k�e� �S�M�T�P�,� �M�I�M�E� �E�-�m�a�i�l� �m�e�s�s�a�g�e�s� �c�a�n� �b�e� �p�r�o�t�e�c�t�e�d� �u�s�i�n�g� �t�h�e� �P�E�M� �s�t�a�n�d�a�r�d�s�.� 

�M�I�M�E� �d�o�e�s� �n�o�t� �a�d�d�r�e�s�s� �a�n�y� �a�d�d�i�t�i�o�n�a�l� �s�e�c�u�r�i�t�y� �c�a�p�a�b�i�l�i�t�i�e�s�.�§� 
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�M�I�M�E� �M�u�l�t�i�m�e�d�i�a� 

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

�m�e�s�s�a�g�e� �t�r�a�n�s�m�i�s�s�i�o�n�:� �M�I�M�E�-�V�e�r�s�i�o�n�,� �C�o�n�t�e�n�t�-�T�y�p�e�,� �a�n�d� �C�o�n�t�e�n�t� 

�T�r�a�n�s�f�e�r�-�E�n�c�o�d�i�n�g�.� �|� 

�T�h�e� �"�M�I�M�E�-�V�e�r�s�i�o�n�"� �h�e�a�d�e�r� �f�i�e�l�d� �d�e�t�e�r�m�i�n�e�s� �w�h�e�t�h�e�r� �a� �m�e�s�s�a�g�e� �c�o�m�p�l�i�e�s� �w�i�t�h� 

�t�h�e� �v�e�r�s�i�o�n� �o�f� �M�I�M�E� �o�n� �t�h�e� �r�e�c�i�p�i�e�n�t ��s� �s�y�s�t�e�m�.� �I�f� �t�h�e� �m�e�s�s�a�g�e� �l�a�c�k�s� �t�h�e� �f�i�e�l�d�,� �t�h�e� 

�E�-�m�a�i�l� �a�p�p�l�i�c�a�t�i�o�n� �k�n�o�w�s� �t�h�e� �m�e�s�s�a�g�e� �o�r�i�g�i�n�a�t�e�d� �f�r�o�m� �a� �s�y�s�t�e�m� �l�a�c�k�i�n�g� �t�h�e� �M�I�M�E� 

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

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

�s�o�m�e�t�h�i�n�g� �o�t�h�e�r� �t�h�a�n� �A�S�C�I�I� �t�e�x�t�.� �I�m�a�g�e�,� �a�u�d�i�o�,� �v�i�d�e�o�,� �m�e�s�s�a�g�e�,� �a�p�p�l�i�c�a�t�i�o�n�,� �a�n�d� 

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

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

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

�T�h�e� �t�h�i�r�d� �h�e�a�d�e�r� �f�i�e�l�d� �i�s�  ��C�o�n�t�e�n�t�-�T�r�a�n�s�f�e�r�-�E�n�c�o�d�i�n�g�.�"� �T�h�i�s� �s�p�e�c�i�f�i�e�s� �t�h�e� 

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

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

�M�I�M�E� �R�o�u�t�i�n�g� �S�e�r�v�i�c�e�s� 

�M�I�M�E�/�S�M�T�P� �c�u�r�r�e�n�t�l�y� �u�s�e� �D�N�S� �a�n�d� �s�t�a�t�i�c� �r�o�u�t�i�n�g� �t�a�b�l�e�s� �i�n� �l�i�e�u� �o�f� �d�i�r�e�c�t�o�r�y� 

�s�e�r�v�i�c�e�s�.� �W�h�e�n� �X�.�5�0�0� �d�i�r�e�c�t�o�r�y� �s�e�r�v�i�c�e�s� �b�e�c�o�m�e� �w�i�d�e�l�y� �d�e�p�l�o�y�e�d�,� �S�M�T�P� �w�i�l�l� �h�a�v�e� 

�t�h�e� �c�a�p�a�b�i�l�i�t�y� �t�o� �m�a�k�e� �u�s�e� �o�f� �t�h�i�s� �s�t�a�n�d�a�r�d� �f�o�r� �m�a�i�l� �r�o�u�t�i�n�g�.� 
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�M�I�M�E� �P�r�o�d�u�c�t�s� 

�B�e�l�l� �C�o�m�m�u�n�i�c�a�t�i�o�n�s� �R�e�s�e�a�r�c�h� �(�B�e�l�l�c�o�r�e�)� �r�e�c�e�n�t�l�y� �r�e�l�e�a�s�e�d� �v�e�r�s�i�o�n� �2�.�2� �o�f� 

�M�e�t�a�m�a�i�l�.� �M�e�t�a�m�a�i�l� �i�s� �s�i�m�p�l�y� �a�n� �a�d�d�-�o�n� �s�o�f�t�w�a�r�e� �p�a�t�c�h� �t�o� �U�N�I�X� �s�y�s�t�e�m�s� �r�u�n�n�i�n�g� 

�E�-�m�a�i�l� �b�a�s�e�d� �o�n� �S�M�T�P�.� �B�e�l�l�c�o�r�e� �h�o�p�e�s� �t�o� �p�a�v�e� �t�h�e� �w�a�y� �f�o�r� �f�u�t�u�r�e� �E�-�m�a�i�l� 

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

�B�e�l�l�c�o�r�e� �i�s� �a�l�s�o� �t�e�s�t�i�n�g� �a�n�o�t�h�e�r� �M�I�M�E�-�b�a�s�e�d� �p�r�o�d�u�c�t�,� �w�h�i�c�h� �s�h�o�u�l�d� �r�e�a�c�h� �t�h�e� �m�a�r�k�e�t� 

�l�a�t�e�r� �t�h�i�s� �y�e�a�r�.� 

�A�l�s�o� �i�n� �t�h�e� �p�u�b�l�i�c� �d�o�m�a�i�n�,� �P�P� �(�d�e�s�c�r�i�b�e�d� �a�b�o�v�e� �u�n�d�e�r� �X�.�4�0�0� �P�r�o�d�u�c�t�s�)� �w�i�l�l� 

�i�n�c�o�r�p�o�r�a�t�e� �M�I�M�E� �f�u�n�c�t�i�o�n�a�l�i�t�y� �l�a�t�e�r� �t�h�i�s� �y�e�a�r�,� �a�c�c�o�r�d�i�n�g� �t�o� �i�t�s� �a�u�t�h�o�r�,� �S�t�e�v�e�n� �K�i�l�l�e�.� 

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

�l�a�t�e�s�t� �r�e�l�e�a�s�e� �o�f� �I�M�A�P� �c�u�r�r�e�n�t�l�y� �u�s�e� �M�I�M�E� �f�o�r� �m�u�l�t�i�m�e�d�i�a� �m�e�s�s�a�g�i�n�g�.� 

�I�n� �t�h�e� �m�a�r�k�e�t�p�l�a�c�e�,� �I�n�n�o�s�o�f�t� �C�o�r�p�o�r�a�t�i�o�n� �h�a�s� �r�e�l�e�a�s�e�d� �a� �M�I�M�E�-�b�a�s�e�d� �E�-�m�a�i�l� 

�d�i�s�t�r�i�b�u�t�i�o�n� �a�n�d� �r�o�u�t�i�n�g� �a�p�p�l�i�c�a�t�i�o�n� �n�a�m�e�d� �P�M�D�F� �f�o�r� �D�i�g�i�t�a�l ��s� �V�i�r�t�u�a�l� �M�e�m�o�r�y� 

�S�y�s�t�e�m� �(�V�M�S�)� �o�p�e�r�a�t�i�n�g� �s�y�s�t�e�m�.� �O�t�h�e�r� �v�e�n�d�o�r�s� �h�a�v�e� �a�l�s�o� �a�n�n�o�u�n�c�e�d� �p�l�a�n�s� �t�o� 

�r�e�l�e�a�s�e� �M�I�M�E�-�b�a�s�e�d� �E�-�m�a�i�l� �p�r�o�d�u�c�t�s� �t�h�i�s� �y�e�a�r�. �� 
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�E�-�m�a�i�l� �R�e�c�o�m�m�e�n�d�a�t�i�o�n�s� �A�n�d� �S�u�m�m�a�r�y� 

�T�h�e� �x�.�4�0�0� �s�t�a�n�d�a�r�d� �i�s� �r�e�c�o�m�m�e�n�d�e�d� �a�s� �t�h�e� �E�-�m�a�i�l� �s�t�a�n�d�a�r�d� �o�f� �c�h�o�i�c�e� �o�v�e�r� 

�n�e�t�w�o�r�k�s� �e�m�p�l�o�y�i�n�g� �T�r�a�n�s�m�i�s�s�i�o�n� �C�o�n�t�r�o�l� �P�r�o�t�o�c�o�l�/�I�n�t�e�r�n�e�t� �P�r�o�t�o�c�o�l� �(�T�C�P�/�I�P�)�.� 

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

�S�M�T�P�/�M�I�M�E� �a�n�d� �X�.�4�0�0� �a�r�e� �p�r�i�m�a�r�y� �c�o�n�s�i�d�e�r�a�t�i�o�n�s� �f�o�r� �E�-�m�a�i�l� �s�t�a�n�d�a�r�d�s�.� �H�o�w�e�v�e�r�,� 

�t�h�e� �s�u�p�p�o�r�t�a�b�i�l�i�t�y� �o�f� �t�h�e� �S�M�T�P�/�M�I�M�E� �s�t�a�n�d�a�r�d� �i�s� �q�u�e�s�t�i�o�n�a�b�l�e�.� �A�l�t�h�o�u�g�h� �M�I�M�E� 

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

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

�s�u�p�p�o�r�t� �M�I�M�E�.� �S�y�s�t�e�m�s� �f�r�e�q�u�e�n�t�l�y� �l�a�c�k� �t�h�e� �h�a�r�d�w�a�r�e� �c�a�p�a�b�i�l�i�t�y� �n�e�c�e�s�s�a�r�y� �f�o�r� �M�I�M�E� 

�a�p�p�l�i�c�a�t�i�o�n�s�.� �A�l�s�o�,� �o�n�l�y� �o�n�e� �M�I�M�E� �u�s�e�r� �a�g�e�n�t� �a�n�d� �o�n�e� �M�I�M�E� �g�a�t�e�w�a�y� �a�r�e� �b�e�i�n�g� 

�d�e�v�e�l�o�p�e�d�.� �A�t� �t�h�e� �s�a�m�e� �t�i�m�e�,� �t�h�e� �G�o�v�e�r�n�m�e�n�t� �O�p�e�n� �S�y�s�t�e�m�s� �I�n�t�e�r�c�o�n�n�e�c�t� 

�(�G�O�S�I�P�)� �X�.�4�0�0� �d�i�r�e�c�t�i�v�e� �h�a�s� �a�c�c�e�l�e�r�a�t�e�d� �X�.�4�0�0� �d�e�v�e�l�o�p�m�e�n�t� �a�n�d� �i�n�d�u�s�t�r�y� 

�a�c�c�e�p�t�a�n�c�e�.� �A� �s�e�c�o�n�d� �X�.�4�0�0� �d�e�v�e�l�o�p�m�e�n�t� �s�t�r�e�n�g�t�h� �i�s� �t�h�e� �c�o�m�p�l�e�m�e�n�t�a�r�y� �X�.�5�0�0� 

�s�u�i�t�e� �o�f� �d�i�r�e�c�t�o�r�y� �s�e�r�v�i�c�e� �s�t�a�n�d�a�r�d�s�.� 

�O�v�e�r� �t�h�e� �n�e�x�t� �f�i�v�e� �y�e�a�r�s�,� �S�M�T�P� �m�a�y� �r�e�m�a�i�n� �t�h�e� �b�a�s�i�s� �f�o�r� �s�o�m�e� �E�-�m�a�i�l� �s�y�s�t�e�m�s�,� 

�p�a�r�t�i�c�u�l�a�r�l�y� �o�n� �t�h�e� �I�n�t�e�r�n�e�t�,� �a�n�d� �t�h�e� �M�I�M�E� �e�x�t�e�n�s�i�o�n�s� �w�i�l�l� �b�e� �u�s�e�d� �f�o�r� �m�u�l�t�i�m�e�d�i�a� 

�m�e�s�s�a�g�i�n�g�.� �H�o�w�e�v�e�r�,� �X�.�4�0�0� �w�i�l�l� �c�o�n�t�i�n�u�e� �t�o� �b�e� �u�s�e�d� �f�o�r� �m�e�s�s�a�g�i�n�g� �a�p�p�l�i�c�a�t�i�o�n�s� 

�w�i�t�h� �a�c�c�e�l�e�r�a�t�e�d� �d�e�v�e�l�o�p�m�e�n�t� �a�n�d� �i�n�t�e�r�n�a�t�i�o�n�a�l� �a�c�c�e�p�t�a�n�c�e�.� �T�h�e� �X�.�4�0�0� �s�t�a�n�d�a�r�d� 

�i�s� �b�e�c�o�m�i�n�g� �t�h�e� �t�r�u�e� �O�S�I� �f�u�t�u�r�e� �m�a�i�l� �s�t�a�n�d�a�r�d�.� 
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�F�i�l�e� �T�r�a�n�s�f�e�r� �S�e�r�v�i�c�e�s� 

�T�w�o� �e�m�e�r�g�i�n�g� �f�i�l�e� �t�r�a�n�s�f�e�r� �s�t�a�n�d�a�r�d�s�,� �E�l�e�c�t�r�o�n�i�c� �D�a�t�a� �I�n�t�e�r�c�h�a�n�g�e� �(�E�D�!�)� �a�n�d� 

�C�o�n�t�i�n�u�o�u�s� �A�c�q�u�i�s�i�t�i�o�n� �a�n�d� �L�i�f�e�-�C�y�c�l�e� �S�u�p�p�o�r�t� �(�C�A�L�S�)� �a�r�e� �d�e�s�c�r�i�b�e�d� �h�e�r�e�.� �T�h�e�s�e� 

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

�c�o�m�p�a�r�e�s� �t�h�e� �v�i�r�t�u�e�s� �a�n�d� �l�i�a�b�i�l�i�t�i�e�s� �o�f� �E�D�I� �a�n�d� �C�A�L�S� �s�t�a�n�d�a�r�d�s�,� �a�n�d� �p�r�o�v�i�d�e�s� 

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

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

�E�l�e�c�t�r�o�n�i�c� �D�a�t�a� �I�n�t�e�r�c�h�a�n�g�e� �(�E�D�I�)� 

�T�h�e� �A�m�e�r�i�c�a�n� �N�a�t�i�o�n�a�l� �S�t�a�n�d�a�r�d�s� �I�n�s�t�i�t�u�t�e� �(�A�N�S�I�)� �C�o�m�m�i�t�t�e�e� �X�.�1�2� �i�s� 

�r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �d�e�v�e�l�o�p�i�n�g� �E�D�I� �s�t�a�n�d�a�r�d�s� �t�o� �e�n�c�o�d�e� �a�n�d� �e�x�c�h�a�n�g�e� �b�u�s�i�n�e�s�s� �d�a�t�a�.� 

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

�w�i�t�h�i�n� �s�p�e�c�i�f�i�c� �i�n�d�u�s�t�r�y� �c�o�n�t�e�x�t�s�.� �F�o�r� �e�x�a�m�p�l�e�,� �t�h�e� �A�N�S�I� �T�r�a�n�s�p�o�r�t�a�t�i�o�n� �D�a�t�a� 

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

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

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

�c�o�m�p�a�n�i�e�s�,� �b�a�n�k�i�n�g�,� �a�n�d� �o�t�h�e�r� �i�n�d�u�s�t�r�i�e�s�.�®� �|� 

�T�h�e� �r�e�a�l� �v�a�l�u�e� �o�f� �E�D�I� �i�s� �r�e�a�l�i�z�e�d� �w�i�t�h� �e�l�e�c�t�r�o�n�i�c� �d�a�t�a� �t�r�a�n�s�m�i�s�s�i�o�n�.� �E�D�I� �d�a�t�a� 

�e�x�c�h�a�n�g�e�s� �c�a�n� �b�e� �t�r�e�a�t�e�d� �a�s� �E�-�m�a�i�l� �m�e�s�s�a�g�e�s�,� �a�n� �a�p�p�r�o�a�c�h� �t�h�a�t� �t�a�k�e�s� �a�d�v�a�n�t�a�g�e� 

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

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

�d�e�c�i�s�i�o�n�s�;� �t�h�e� �e�n�v�e�l�o�p�e� �c�a�n� �c�o�n�t�a�i�n� �a�n�y� �k�i�n�d� �o�f� �d�a�t�a�,� �w�i�t�h�i�n� �l�i�m�i�t�s�.� 

�U�s�i�n�g� �a�n� �a�p�p�l�i�c�a�t�i�o�n�-�l�e�v�e�l� �p�r�o�t�o�c�o�l� �s�u�c�h� �a�s� �X�.�4�0�0� �h�a�s� �c�e�r�t�a�i�n� �a�d�v�a�n�t�a�g�e�s� �o�v�e�r� 

�u�s�i�n�g� �l�o�w�e�r�-�l�e�v�e�l� �p�r�o�t�o�c�o�l�s� �o�n� �X�.�2�5� �n�e�t�w�o�r�k�s�.� �S�y�s�t�e�m� �s�e�c�u�r�i�t�y� �a�n�d� �a�d�m�i�n�i�s�t�r�a�t�i�o�n� 

�a�r�e� �i�m�p�r�o�v�e�d� �a�n�d� �t�h�e� �u�s�e� �o�f� �X�.�4�0�0� �a�l�l�o�w�s� �t�h�e� �s�a�m�e� �E�D�I� �d�o�c�u�m�e�n�t� �t�o� �b�e� �s�e�n�t� �t�o� 

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

�R�e�c�e�n�t� �a�d�d�i�t�i�o�n�s� �t�o� �t�h�e� �X�.�4�0�0� �s�t�a�n�d�a�r�d� �h�a�v�e� �i�n�c�r�e�a�s�e�d� �i�t�s� �u�t�i�l�i�t�y� �f�o�r� �E�D�I� 

�t�r�a�n�s�m�i�s�s�i�o�n�.� �X�.�4�3�5�,� �w�h�i�c�h� �w�a�s� �p�u�b�l�i�s�h�e�d� �i�n� �1�9�9�0�,� �d�e�f�i�n�e�s� �s�t�a�n�d�a�r�d�s� �f�o�r� �"�E�D�I� 

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

�P�3�5�.� �T�h�e� �P�3�5� �c�o�n�t�e�n�t� �t�y�p�e� �c�o�n�s�i�s�t�s� �o�f� �a� �h�e�a�d�i�n�g� �a�n�d� �a� �b�o�d�y�.� �T�h�e� �h�e�a�d�i�n�g� �c�o�n�t�a�i�n�s� 

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

�T�h�e� �b�o�d�y� �c�o�n�t�a�i�n�s� �t�h�e� �E�D�I� �d�a�t�a� �a�n�d� �m�a�y� �b�e� �d�i�v�i�d�e�d� �i�n�t�o� �s�e�v�e�r�a�l� �c�o�m�p�o�n�e�n�t�s� 

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

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

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

�m�e�s�s�a�g�e�s�.� �T�h�e� �X�.�4�3�5� �s�p�e�c�i�f�i�c�a�t�i�o�n� �a�l�s�o� �e�n�h�a�n�c�e�s� �X�.�4�0�0� �r�e�l�i�a�b�i�l�i�t�y� �a�n�d� �s�e�c�u�r�i�t�y� �b�y� 

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

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

�u�s�e�d�.� �X�.�4�3�5� �a�l�s�o� �a�l�l�o�w�s� �E�D�I� �i�n�f�o�r�m�a�t�i�o�n� �t�o� �b�e� �e�x�c�h�a�n�g�e�d� �b�e�t�w�e�e�n� �a�p�p�l�i�c�a�t�i�o�n�s� 

�w�i�t�h�o�u�t� �m�a�n�u�a�l� �i�n�t�e�r�v�e�n�t�i�o�n�.� �F�o�r� �e�x�a�m�p�l�e�,� �d�a�t�a� �c�o�n�t�a�i�n�e�d� �i�n� �a�n� �E�D�I� �m�e�s�s�a�g�e� �c�o�u�l�d� 

�b�e� �e�n�t�e�r�e�d� �a�u�t�o�m�a�t�i�c�a�l�l�y� �i�n�t�o� �a� �d�a�t�a�b�a�s�e� �u�p�o�n� �r�e�c�e�i�p�t�.� 
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�E�D�I� �a�p�p�l�i�c�a�t�i�o�n�s� �a�r�e� �b�e�i�n�g� �a�c�t�i�v�e�l�y� �d�e�v�e�l�o�p�e�d� �b�y� �a� �n�u�m�b�e�r� �o�f� �G�o�v�e�r�n�m�e�n�t� 

�a�g�e�n�c�i�e�s�,� �i�n�c�l�u�d�i�n�g� �t�h�e� �I�n�t�e�r�n�a�l� �R�e�v�e�n�u�e� �S�e�r�v�i�c�e�,� �t�h�e� �G�e�n�e�r�a�l� �S�e�r�v�i�c�e�s� 

�A�d�m�i�n�i�s�t�r�a�t�i�o�n�,� �t�h�e� �V�e�t�e�r�a�n�s� �A�f�f�a�i�r�s� �D�e�p�a�r�t�m�e�n�t�,� �t�h�e� �C�u�s�t�o�m�s� �S�e�r�v�i�c�e�,� �a�n�d� �t�h�e� 

�E�n�v�i�r�o�n�m�e�n�t�a�l� �P�r�o�t�e�c�t�i�o�n� �A�g�e�n�c�y�.�  �� 

�T�h�e� �D�e�p�a�r�t�m�e�n�t� �o�f� �D�e�f�e�n�s�e� �(�D�O�D�)� �a�d�o�p�t�e�d� �E�D�I� �a�s� �a� �p�o�l�i�c�y� �i�n� �1�9�8�8� �a�n�d� �a�b�o�u�t� 

�1�0�0� �E�D�I� �p�r�o�j�e�c�t�s� �a�r�e� �c�u�r�r�e�n�t�l�y� �u�n�d�e�r�w�a�y�.� �U�l�t�i�m�a�t�e�l�y�,� �a�l�l� �p�r�o�p�o�s�a�l�s�,� �p�u�r�c�h�a�s�e�s�,� 

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

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

�b�e�e�n� �c�o�n�v�e�r�t�e�d� �t�o� �X�1�2� �v�a�r�i�a�b�l�e�-�l�e�n�g�t�h� �f�o�r�m�a�t�s�,� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n� �s�e�t�s� �h�a�v�e� �b�e�e�n� 

�s�u�b�m�i�t�t�e�d� �t�o� �t�h�e� �A�N�S�I� �A�c�c�r�e�d�i�t�e�d� �S�t�a�n�d�a�r�d�s� �C�o�m�m�i�t�t�e�e� �f�o�r� �a�d�o�p�t�i�o�n� �a�s� �X�1�2� 

�s�t�a�n�d�a�r�d�s�.� �T�h�e� �D�O�D� �i�s� �a�l�s�o� �w�o�r�k�i�n�g� �w�i�t�h� �N�I�S�T� �t�o� �d�e�v�e�l�o�p� �a� �F�I�P�S� �f�o�r� �p�u�b�l�i�c� �k�e�y� 

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

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

�a�g�e�n�c�i�e�s� �b�u�t� �b�e�t�w�e�e�n� �t�h�o�s�e� �a�g�e�n�c�i�e�s� �a�n�d� �i�n�d�u�s�t�r�y� �c�o�n�t�r�a�c�t�o�r�s�.�®� 
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�C�o�n�t�i�n�u�o�u�s� �A�c�q�u�i�s�i�t�i�o�n� �a�n�d� �L�i�f�e�-�C�y�c�l�e� �S�u�p�p�o�r�t� �S�t�a�n�d�a�r�d�s� 

�E�D�I� �f�u�n�c�t�i�o�n�a�l�i�t�y� �c�o�n�f�o�r�m�s� �c�l�o�s�e�l�y� �t�o� �t�h�e� �g�o�a�l�s� �o�f� �t�h�e� �D�O�D ��s� �C�o�n�t�i�n�u�o�u�s� 

�A�c�q�u�i�s�i�t�i�o�n� �a�n�d� �L�i�f�e�-�C�y�c�l�e� �S�u�p�p�o�r�t� �(�C�A�L�S�)� �p�r�o�g�r�a�m�.� �A� �d�r�a�m�a�t�i�c� �i�n�c�r�e�a�s�e� �i�n� �D�O�D� 

�t�e�c�h�n�i�c�a�l� �d�o�c�u�m�e�n�t�a�t�i�o�n� �l�e�d� �t�o� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �t�h�e� �C�A�L�S� �p�r�o�g�r�a�m�,� �w�h�i�c�h� �i�s� 

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

�d�i�s�t�r�i�b�u�t�i�o�n�.� �T�h�e� �C�A�L�S� �p�r�o�g�r�a�m� �b�e�g�a�n� �a�s� �a� �j�o�i�n�t� �D�O�D� �a�n�d� �i�n�d�u�s�t�r�y� �e�f�f�o�r�t� �i�n� �1�9�8�5�.� 

�C�A�L�S� �o�b�j�e�c�t�i�v�e�s� �i�n�c�l�u�d�e� �r�e�d�u�c�e�d� �l�e�a�d� �t�i�m�e�s�,� �r�e�d�u�c�e�d� �c�o�s�t�s�,� �a�n�d� �g�r�e�a�t�e�r� �e�f�f�i�c�i�e�n�c�y� 

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

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

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

�f�o�r�m�a�t� �o�n� �e�l�e�c�t�r�o�n�i�c� �m�e�d�i�a�.� �U�l�t�i�m�a�t�e�l�y�,� �C�A�L�S� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �w�i�l�l� �e�n�a�b�l�e� �c�o�n�t�r�a�c�t�o�r�s� 

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

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

�A� �p�r�i�m�a�r�y� �C�A�L�S� �a�c�t�i�v�i�t�y� �i�s� �d�e�v�e�l�o�p�m�e�n�t� �a�n�d� �p�r�o�m�o�t�i�o�n� �o�f� �s�t�a�n�d�a�r�d�s� �a�n�d� 

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

�D�O�D� �a�u�t�o�m�a�t�i�o�n� �e�q�u�i�p�m�e�n�t� �a�n�d� �i�n�f�o�r�m�a�t�i�o�n� �d�i�s�t�r�i�b�u�t�i�o�n� �s�y�s�t�e�m�s�.� �S�p�e�c�i�f�i�c� �a�t�t�e�n�t�i�o�n� 

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

�i�n�t�o� �t�h�e� �C�A�L�S� �s�t�a�n�d�a�r�d�s�.� �T�h�i�s� �a�p�p�r�o�a�c�h� �a�l�l�o�w�s� �t�h�e� �D�O�D� �t�o� �t�a�k�e� �a�d�v�a�n�t�a�g�e� �o�f� �t�h�e� 

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

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

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

�N�a�t�i�o�n�a�l� �I�n�s�t�i�t�u�t�e� �o�f� �S�t�a�n�d�a�r�d�s� �T�e�c�h�n�o�l�o�g�y� �(�N�I�S�T�)�,� �N�a�t�i�o�n�a�l� �S�c�i�e�n�c�e� �I�n�d�u�s�t�r�y� 

�A�s�s�o�c�i�a�t�i�o�n� �(�N�S�I�A�)�,� �A�u�t�o�m�a�k�e�r�s� �I�n�d�u�s�t�r�y� �A�s�s�o�c�i�a�t�i�o�n�,� �E�l�e�c�t�r�o�n�i�c� �I�n�d�u�s�t�r�y� 

�A�s�s�o�c�i�a�t�i�o�n� �(�E�I�A�)�,� �a�n�d� �u�s�e�r� �g�r�o�u�p�s� �s�u�c�h� �a�s� �M�a�n�u�f�a�c�t�u�r�i�n�g� �A�u�t�o�m�a�t�i�o�n� �P�r�o�t�o�c�o�l� 

�(�M�A�P�)�,� �a�n�d� �T�e�c�h�n�i�c�a�l� �O�f�f�i�c�e� �P�r�o�t�o�c�o�l� �(�T�O�P�)�.� �T�h�e� �s�t�a�n�d�a�r�d�s� �d�e�s�c�r�i�b�e�d� �i�n� �t�h�e� 

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

�c�o�n�t�i�n�u�i�n�g� �r�e�v�i�e�w� �a�n�d� �r�e�v�i�s�i�o�n�.�®� 

�M�I�L�-�S�T�D�-�1�8�4�0�A� 

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

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

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

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

�M�I�L�-�M�-�2�8�0�0�1� �t�e�x�t�,� �M�I�L�-�D�-�2�8�0�0�3� �v�e�c�t�o�r� �g�r�a�p�h�i�c�s�,� �a�n�d� �M�I�L�-�R�-�2�8�0�0�2� �r�a�s�t�e�r� �g�r�a�p�h�i�c�s�.� 

�T�h�e� �1�8�4�0�A� �s�t�a�n�d�a�r�d� �i�s� �c�u�r�r�e�n�t�l�y� �u�n�d�e�r�g�o�i�n�g� �r�e�v�i�s�i�o�n� �a�n�d� �i�s� �e�x�p�e�c�t�e�d� �t�o� �b�e� 

�r�e�p�l�a�c�e�d� �b�y� �v�e�r�s�i�o�n� �1�8�4�0�B� �i�n� �t�h�e� �s�p�r�i�n�g� �o�f� �1�9�9�4�.� �T�h�e� �d�r�a�f�t� �1�8�4�0�B� �d�o�c�u�m�e�n�t� �a�d�d�s� 

�C�D�-�R�O�M� �a�n�d� �M�S�-�D�O�S� �d�i�s�k�e�t�t�e� �f�o�r�m�a�t�s� �t�o� �9�-�t�r�a�c�k� �t�a�p�e� �a�s� �a�c�c�e�p�t�a�b�l�e� �m�e�d�i�a� �f�o�r� �t�h�e� 

�d�i�s�t�r�i�b�u�t�i�o�n� �o�f� �C�A�L�S� �d�a�t�a�.� �O�t�h�e�r� �r�e�c�o�m�m�e�n�d�e�d� �a�d�d�i�t�i�o�n�s� �i�n�c�l�u�d�e� �a�c�c�e�p�t�a�n�c�e� �o�f� �t�h�e� 

�I�P�,� �T�C�P�,� �a�n�d� �F�T�P� �f�o�r�m�a�t�s� �f�r�o�m� �t�h�e� �I�n�t�e�r�n�e�t� �s�u�i�t�e� �o�f� �p�r�o�t�o�c�o�l�s� �f�o�r� �C�A�L�S� 

�c�o�m�m�u�n�i�c�a�t�i�o�n� �n�e�t�w�o�r�k�s�. ��°� 
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�M�I�L�-�D�-�2�8�0�0�0�A� �(�A�m�e�n�d�m�e�n�t� �1�)�  �� 

�T�h�i�s� �s�t�a�n�d�a�r�d�,� �t�i�t�l�e�d� �"�D�i�g�i�t�a�l� �R�e�p�r�e�s�e�n�t�a�t�i�o�n� �f�o�r� �C�o�m�m�u�n�i�c�a�t�i�o�n� �o�f� �P�r�o�d�u�c�t� �D�a�t�a�:� 

�I�G�E�S� �A�p�p�l�i�c�a�t�i�o�n� �S�u�b�s�e�t�s�,�"� �d�e�f�i�n�e�s� �s�u�b�s�e�t�s� �o�f� �t�h�e� �I�n�i�t�i�a�l� �G�r�a�p�h�i�c�s� �E�x�c�h�a�n�g�e� 

�S�p�e�c�i�f�i�c�a�t�i�o�n� �(�I�G�E�S�)� �f�o�r� �t�e�c�h�n�i�c�a�l� �i�l�l�u�s�t�r�a�t�i�o�n�,� �e�n�g�i�n�e�e�r�i�n�g� �d�r�a�w�i�n�g�s�,� 

�e�l�e�c�t�r�i�c�a�l�/�e�l�e�c�t�r�o�n�i�c� �a�p�p�l�i�c�a�t�i�o�n�s�,� �a�n�d� �n�u�m�e�r�i�c�a�l� �c�o�n�t�r�o�l� �m�a�n�u�f�a�c�t�u�r�i�n�g�.� �I�G�E�S� �i�s� �a� 

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

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

�M�I�L�-�M�-�2�8�0�0�1�A� �(�A�m�e�n�d�m�e�n�t� �1�)� 

�T�h�i�s� �s�t�a�n�d�a�r�d�,� �t�i�t�l�e�d�  ��M�a�r�k�u�p� �R�e�q�u�i�r�e�m�e�n�t�s� �a�n�d� �G�e�n�e�r�i�c� �S�t�y�l�e� �S�p�e�c�i�f�i�c�a�t�i�o�n�s� 

�f�o�r� �E�l�e�c�t�r�o�n�i�c� �P�r�i�n�t�e�d� �O�u�t�p�u�t� �a�n�d� �E�x�c�h�a�n�g�e� �o�f� �T�e�x�t�,�"� �d�e�f�i�n�e�s� �s�t�a�n�d�a�r�d� �D�O�D� 

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

�(�i�.�e�.�,� �p�r�i�n�t�e�d�)� �t�e�c�h�n�i�c�a�l� �p�u�b�l�i�c�a�t�i�o�n�s�.� �F�o�r� �e�x�c�h�a�n�g�e� �o�f� �s�o�u�r�c�e� �d�a�t�a� �(�p�r�i�o�r� �t�o� �d�o�c�u�m�e�n�t� 

�c�o�m�p�o�s�i�t�i�o�n�)�,� �i�t� �d�e�f�i�n�e�s� �a� �c�o�m�m�o�n� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �t�h�e� �S�t�a�n�d�a�r�d� �G�e�n�e�r�a�l�i�z�e�d� 

�M�a�r�k�u�p� �L�a�n�g�u�a�g�e� �(�S�G�M�L�)�.� �F�o�r� �c�o�m�p�o�s�i�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �f�u�n�c�t�i�o�n�s�,� �i�t� �d�e�f�i�n�e�s� �a�n� 

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

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

�L�a�n�g�u�a�g�e�s� �(�P�D�L�s�)�.�"�'� 
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�M�I�L�-�R�-�2�8�0�0�2�A� 

�T�h�i�s� �s�t�a�n�d�a�r�d�,� �t�i�t�l�e�d� �"�R�e�q�u�i�r�e�m�e�n�t�s� �f�o�r� �R�a�s�t�e�r� �G�r�a�p�h�i�c�s� �R�e�p�r�e�s�e�n�t�a�t�i�o�n� �i�n� 

�B�i�n�a�r�y�,�"� �d�e�f�i�n�e�s� �D�O�D� �t�e�c�h�n�i�c�a�l� �r�e�q�u�i�r�e�m�e�n�t�s� �f�o�r� �r�a�s�t�e�r� �(�b�i�t�-�m�a�p�)� �g�r�a�p�h�i�c�s� �t�h�a�t� �h�a�v�e� 

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

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

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

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

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

�M�I�L�-�D�-�2�8�0�0�3�A� 

�T�h�i�s� �s�t�a�n�d�a�r�d�,� �t�i�t�l�e�d�  ��D�i�g�i�t�a�l� �R�e�p�r�e�s�e�n�t�a�t�i�o�n� �f�o�r� �C�o�m�m�u�n�i�c�a�t�i�o�n� �o�f� �I�l�l�u�s�t�r�a�t�i�o�n� 

�D�a�t�a�:� �C�G�M� �A�p�p�l�i�c�a�t�i�o�n� �P�r�o�f�i�l�e�,�"� �d�e�f�i�n�e�s� �u�s�e� �o�f� �t�h�e� �C�o�m�p�u�t�e�r� �G�r�a�p�h�i�c�s� �M�e�t�a�f�i�l�e� 

�(�C�G�M�)� �f�o�r� �t�w�o�-�d�i�m�e�n�s�i�o�n�a�l� �v�e�c�t�o�r� �(�l�i�n�e� �s�e�g�m�e�n�t�)� �p�i�c�t�u�r�e� �d�e�s�c�r�i�p�t�i�o�n�s� �o�r� �i�l�l�u�s�t�r�a�t�i�o�n�s� 

�i�n� �t�e�c�h�n�i�c�a�l� �m�a�n�u�a�l�s�.� �W�h�e�r�e�a�s� �I�G�E�S� �h�a�s� �i�t�s� �p�r�i�n�c�i�p�a�l� �u�s�e� �w�i�t�h�i�n� �c�o�m�p�u�t�e�r�-�a�i�d�e�d� 

�d�e�s�i�g�n�,� �C�G�M� �i�s� �b�e�c�o�m�i�n�g� �w�i�d�e�l�y� �a�v�a�i�l�a�b�l�e� �f�o�r� �a�u�t�h�o�r�i�n�g� �a�n�d� �g�r�a�p�h�i�c� �a�r�t� �w�o�r�k� 

�s�t�a�t�i�o�n�s�.� �2� 

�O�t�h�e�r� �C�A�L�S� �S�t�a�n�d�a�r�d�s� �I�n�i�t�i�a�t�i�v�e�s� 

�A�d�d�i�t�i�o�n�a�l� �C�A�L�S� �s�t�a�n�d�a�r�d�s� �u�n�d�e�r� �d�e�v�e�l�o�p�m�e�n�t� �i�n�c�l�u�d�e� �t�h�e� �I�n�t�e�r�a�c�t�i�v�e� �E�l�e�c�t�r�o�n�i�c� 

�T�e�c�h�n�i�c�a�l� �M�a�n�u�a�l� �(�I�E�T�M�)�,� �w�h�i�c�h� �i�s� �d�e�s�i�g�n�e�d� �t�o� �r�e�p�l�a�c�e� �p�a�p�e�r� �t�e�c�h�n�i�c�a�l� �m�a�n�u�a�l�s� 

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

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

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

�I�n� �a� �p�a�r�a�l�l�e�l� �d�e�v�e�l�o�p�m�e�n�t�,� �t�h�e� �C�o�n�t�r�a�c�t�o�r� �I�n�t�e�g�r�a�t�e�d� �T�e�c�h�n�i�c�a�l� �I�n�f�o�r�m�a�t�i�o�n� 

�S�e�r�v�i�c�e� �(�C�I�T�I�S�)� �s�p�e�c�i�f�i�c�a�t�i�o�n� �w�i�l�l� �d�e�f�i�n�e� �t�h�e� �s�t�r�u�c�t�u�r�e� �o�f� �a� �c�o�n�t�r�a�c�t�o�r�-�m�a�i�n�t�a�i�n�e�d� 

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

�d�o�c�u�m�e�n�t�s�,� �L�o�g�i�s�t�i�c�s� �S�u�p�p�o�r�t� �a�n�d� �A�n�a�l�y�s�i�s� �(�L�S�A�)�/�L�S�A� �R�e�c�o�r�d�s� �(�L�S�A�R�)� �d�a�t�a�,� �a�n�d� 

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

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

�C�A�L�S� �P�r�o�d�u�c�t�s� 

�C�A�L�S� �P�r�o�d�u�c�t�s� �e�m�p�h�a�s�i�z�e� �t�h�e� �d�i�g�i�t�a�l� �c�a�p�t�u�r�e�,� �t�r�a�n�s�f�e�r�,� �a�n�d� �d�e�l�i�v�e�r�y� �o�f� �t�e�x�t� �a�n�d� 

�g�r�a�p�h�i�c�s� �i�n� �c�o�n�f�o�r�m�a�n�c�e� �w�i�t�h� �t�h�e� �M�I�L�-�D�-�2�8�0�0�X� �s�e�r�i�e�s� �o�f� �s�p�e�c�i�f�i�c�a�t�i�o�n�s�.� �T�h�e� 

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

�i�n� �t�h�e� �C�A�L�S� �I�G�E�S� �a�n�d� �C�G�M� �s�t�a�n�d�a�r�d�s� �f�o�r� �g�r�a�p�h�i�c�s� �r�e�p�r�e�s�e�n�t�a�t�i�o�n�.� �|� 

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

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

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

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

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

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

�4�2



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

�O�r�g�a�n�i�z�a�t�i�o�n� �(�I�S�O�)� �a�n�d� �T�e�l�e�p�h�o�n�e� �a�n�d� �T�e�l�e�g�r�a�p�h� �C�o�n�s�u�l�t�a�t�i�v�e� �C�o�m�m�i�t�t�e�e� �(�C�C�I�T�T�)� 

�s�t�a�n�d�a�r�d�s�.� �T�h�e� �J�o�i�n�t� �P�h�o�t�o�g�r�a�p�h�i�c� �E�x�p�e�r�t�s� �G�r�o�u�p� �(�J�P�E�G�)� �a�n�d� �t�h�e� �M�o�t�i�o�n� �P�i�c�t�u�r�e� 

�E�x�p�e�r�t�s� �G�r�o�u�p� �(�M�P�E�G�)� �s�t�a�n�d�a�r�d�s� �a�r�e� �d�i�s�p�l�a�c�i�n�g� �p�r�o�p�r�i�e�t�a�r�y� �a�l�g�o�r�i�t�h�m�s� �i�n� �s�t�o�r�e�d� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �a�p�p�l�i�c�a�t�i�o�n�s�.� �T�h�e� �t�e�r�m� �"�J�o�i�n�t�"� �i�n� �t�h�e� �t�i�t�l�e� �o�f� �J�P�E�G� �e�m�p�h�a�s�i�z�e�s� �t�h�a�t� 

�J�P�E�G� �i�s� �a� �c�o�l�l�a�b�o�r�a�t�i�o�n� �b�e�t�w�e�e�n� �C�C�I�T�T� �a�n�d� �I�S�O�.�"� 

�V�i�d�e�o�/�f�l�m�a�g�e� �T�r�a�n�s�m�i�s�s�i�o�n� �F�o�r�m�a�t�s� 

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

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

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

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

�S�t�a�n�d�a�r�d�s� �C�o�m�m�i�t�t�e�e� �(�N�T�S�C�)�,� �P�h�a�s�e� �A�l�t�e�r�n�a�t�i�n�g� �L�i�n�e� �(�P�A�L�)�,� �a�n�d� �S�e�q�u�e�n�t�i�a�l� �C�o�l�o�r� 

�A�n�d� �M�e�m�o�r�y� �(�S�E�C�A�M�)�.� �N�T�S�C� �i�s� �t�h�e� �c�u�r�r�e�n�t� �s�t�a�n�d�a�r�d� �f�o�r� �t�e�l�e�v�i�s�i�o�n�.� �P�r�o�p�r�i�e�t�a�r�y� �a�n�d� 

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

�m�o�t�i�o�n� �v�i�d�e�o� �a�r�e� �i�n� �u�s�e� �t�o�d�a�y�.� �E�x�a�m�p�l�e�s� �a�r�e� �I�n�t�e�l ��s� �D�i�g�i�t�a�l� �V�i�d�e�o� �I�n�t�e�r�a�c�t�i�v�e� �(�D�V�I�)�,� 

�P�h�i�l�l�i�p�s �� �C�o�m�p�a�c�t� �D�i�s�k� �I�n�t�e�r�a�c�t�i�v�e� �(�C�D�-�1�)�,� �a�n�d� �K�o�d�a�k ��s� �P�h�o�t�o�-�C�D�.� �T�h�e� �H�i�g�h� 

�D�e�f�i�n�i�t�i�o�n� �T�e�l�e�v�i�s�i�o�n� �(�H�D�T�V�)� �f�o�r�m�a�t� �i�s� �a� �n�e�w� �s�t�a�n�d�a�r�d�i�z�e�d� �f�o�r�m�a�t� �t�h�a�t� �m�a�n�y� �i�n�d�u�s�t�r�y� 

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

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

�I�n�t�e�r�m�e�d�i�a�t�e� �F�o�r�m�a�t� �(�C�I�F�)� �a�n�d� �Q�u�a�r�t�e�r� �C�o�m�m�o�n� �I�n�t�e�r�m�e�d�i�a�t�e� �F�o�r�m�a�t� �(�Q�C�I�F�)�.� 
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�F�i�l�e� �T�r�a�n�s�f�e�r� �S�e�r�v�i�c�e�s� �S�u�m�m�a�r�y� �a�n�d� �R�e�c�o�m�m�e�n�d�a�t�i�o�n�s� 

�E�D�I� �w�a�s� �f�o�r�m�a�l�l�y� �m�a�d�e� �a� �p�a�r�t� �o�f� �t�h�e� �C�A�L�S� �p�r�o�g�r�a�m� �i�n� �1�9�9�1�.� �T�h�e� �i�n�c�o�r�p�o�r�a�t�i�o�n� 

�o�f� �E�D�I� �i�n�t�o� �t�h�e� �C�A�L�S� �s�t�a�n�d�a�r�d�s� �a�n�d� �t�h�e� �i�n�c�l�u�s�i�o�n� �o�f� �T�C�P�/�I�P� �s�t�a�n�d�a�r�d�s� �m�a�k�e�s� 

�e�x�t�e�n�s�i�v�e� �c�o�m�m�e�r�c�i�a�l� �o�f�f�e�r�i�n�g�s� �o�f� �t�h�e�s�e� �p�r�o�t�o�c�o�l�s� �a�v�a�i�l�a�b�l�e� �t�o� �t�h�e� �C�A�L�S� �c�o�m�m�u�n�i�t�y�.� 

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

�i�n�h�i�b�i�t� �f�u�r�t�h�e�r� �t�e�c�h�n�o�l�o�g�i�c�a�l� �d�e�v�e�l�o�p�m�e�n�t�.� �C�A�L�S� �s�t�a�n�d�a�r�d�s�-�m�a�k�i�n�g�,� �h�o�w�e�v�e�r�,� 

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

�p�r�o�c�e�s�s� �c�o�n�t�i�n�u�e�s�,� �t�h�e� �C�A�L�S� �s�t�a�n�d�a�r�d�s� �s�h�o�u�l�d� �b�e� �f�l�e�x�i�b�l�e� �e�n�o�u�g�h� �t�o� �a�c�c�o�m�m�o�d�a�t�e� 

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

�D�i�r�e�c�t�o�r�y� �S�e�r�v�i�c�e�s� 

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

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

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

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

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

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

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

�S�e�r�v�i�c�e� �(�D�N�S�)�,� �w�h�i�c�h� �i�s� �u�s�e�d� �o�n� �t�h�e� �I�n�t�e�r�n�e�t� �t�o� �p�r�o�v�i�d�e� �m�a�p�p�i�n�g�s� �b�e�t�w�e�e�n� �h�o�s�t�s� 

�a�n�d� �n�e�t�w�o�r�k� �a�d�d�r�e�s�s�e�s�,� �a�n�d� �C�C�I�T�T ��s� �X�.�5�0�0� �D�i�r�e�c�t�o�r�y� �S�e�r�v�i�c�e�s� �s�t�a�n�d�a�r�d�s�.� �T�h�i�s� 
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�s�e�c�t�i�o�n� �e�x�a�m�i�n�e�s� �D�N�S� �a�n�d� �X�.�5�0�0� �s�t�a�n�d�a�r�d�s�,� �a�n�d� �p�r�o�v�i�d�e�s� �s�u�p�p�o�r�t� �f�o�r� �t�h�e� 

�c�o�n�c�l�u�s�i�o�n� �t�h�a�t� �t�h�e� �X�.�5�0�0� �s�t�a�n�d�a�r�d� �w�i�l�l� �p�r�e�v�a�i�l� �a�s� �t�h�e� �d�i�r�e�c�t�o�r�y� �s�e�r�v�i�c�e� �s�t�a�n�d�a�r�d� �o�f� 

�c�h�o�i�c�e�.� 

�D�o�m�a�i�n� �N�a�m�e� �S�e�r�v�i�c�e� �(�D�N�S�)� 

�D�N�S� �i�s� �a� �s�t�a�n�d�a�r�d� �T�C�P�/�I�P� �p�r�o�t�o�c�o�l� �s�u�i�t�e� �a�p�p�l�i�c�a�t�i�o�n� �l�a�y�e�r� �s�e�r�v�i�c�e� �t�h�a�t� 

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

�h�o�s�t�s� �o�n� �a� �n�e�t�w�o�r�k� �b�y� �q�u�e�r�y�i�n�g� �a�n�d� �a�n�s�w�e�r�i�n�g� �q�u�e�r�i�e�s�.� �D�o�m�a�i�n� �N�a�m�e� �S�e�r�v�i�c�e� 

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

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

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

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

�s�e�r�v�e�r� �t�o� �r�e�s�o�l�v�e� �q�u�e�r�i�e�s� �a�n�d� �d�i�s�t�r�i�b�u�t�e� �n�e�t�w�o�r�k� �d�a�t�a�.� �D�N�S� �n�a�m�e�s� �h�a�v�e� �h�i�e�r�a�r�c�h�i�a�l� 

�o�r�g�a�n�i�z�a�t�i�o�n�,� �c�o�n�s�i�s�t�i�n�g� �o�f� �d�o�m�a�i�n�s� �n�e�s�t�e�d� �w�i�t�h�i�n� �o�n�e� �a�n�o�t�h�e�r�.� �T�h�e� �D�N�S� �h�i�e�r�a�r�c�h�y� 

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

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

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

�o�f� �t�h�e� �D�N�S� �h�i�e�r�a�r�c�h�y� �i�s� �c�o�n�t�r�o�l�l�e�d� �b�y� �t�h�e� �N�e�t�w�o�r�k� �I�n�f�o�r�m�a�t�i�o�n� �C�e�n�t�e�r� �(�N�I�C�)�.� �E�a�c�h� 

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

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

�m�a�p�p�i�n�g�s� �b�e�t�w�e�e�n� �h�o�s�t�s� �a�n�d� �n�e�t�w�o�r�k� �a�d�d�r�e�s�s�e�s�.�"�*� 
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�T�h�e� �X�.�5�0�0� �F�u�n�c�t�i�o�n�a�l� �M�o�d�e�l� 

�I�n� �t�h�e� �X�.�5�0�0� �m�o�d�e�l� �i�n�f�o�r�m�a�t�i�o�n� �o�b�j�e�c�t�s� �a�r�e� �r�e�p�r�e�s�e�n�t�e�d� �b�y� �e�n�t�r�i�e�s� �i�n� �t�h�e� 

�D�i�r�e�c�t�o�r�y� �I�n�f�o�r�m�a�t�i�o�n� �B�a�s�e� �(�D�I�B�)�.� �E�n�t�r�i�e�s� �c�o�n�s�i�s�t� �o�f� �o�n�e� �o�r� �m�o�r�e� �a�t�t�r�i�b�u�t�e�s� �a�n�d� 

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

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

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

�a�t�t�r�i�b�u�t�e� �v�a�l�u�e� �i�s� �t�o� �b�e� �a�l�l�o�w�e�d�.� 

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

�I�n�f�o�r�m�a�t�i�o�n� �T�r�e�e� �(�D�I�T�)�.� �T�h�e� �u�n�i�q�u�e� �n�a�m�e� �f�o�r� �a�n� �e�n�t�r�y�,� �w�h�i�c�h� �i�s� �c�a�l�l�e�d� �i�t�s� 

�D�i�s�t�i�n�g�u�i�s�h�e�d� �N�a�m�e� �(�D�N�)�,� �i�s� �f�o�r�m�e�d� �b�y� �t�r�a�c�i�n�g� �a� �p�a�t�h� �f�r�o�m� �t�h�e� �r�o�o�t� �o�f� �t�h�e� �D�I�T� �t�o� 

�t�h�e� �e�n�t�r�y� �a�n�d� �a�d�d�i�n�g� �t�h�e� �R�e�l�a�t�i�v�e� �D�i�s�t�i�n�g�u�i�s�h�e�d� �N�a�m�e� �(�R�D�N�)� �a�t� �e�a�c�h� �b�r�a�n�c�h�.� �F�o�r� 

�e�x�a�m�p�l�e� �t�h�e� �D�N� �o�f� �t�h�e� �o�p�e�r�a�t�i�o�n�s� �m�a�n�a�g�e�r� �a�t� �A�B�C� �m�i�g�h�t� �b�e�;� �c�o�u�n�t�r�y�N�a�m�e� �"�U�S�"�,� 

�o�r�g�a�n�i�z�a�t�i�o�n�N�a�m�e� �"�A�B�C�"�,� �U�n�i�t� �N�a�m�e� �"�O�p�e�r�a�t�i�o�n�s�"�,� �c�o�m�m�o�n�N�a�m�e� �"�M�a�n�a�g�e�r�"�.� 

�T�h�e� �g�l�o�b�a�l� �X�.�5�0�0� �D�I�B� �i�s� �d�e�s�i�g�n�e�d� �t�o� �b�e� �d�i�s�t�r�i�b�u�t�e�d� �a�m�o�n�g� �d�i�f�f�e�r�e�n�t� �l�o�c�a�t�i�o�n�s�.� 

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

�m�a�i�n�t�a�i�n� �t�h�e�i�r� �o�w�n� �l�o�c�a�l� �X�.�5�0�0� �D�I�B�s�,� �w�h�i�c�h� �w�o�u�l�d� �b�e� �t�i�e�d� �t�o�g�e�t�h�e�r� �b�y� �a� �g�l�o�b�a�l� 

�n�e�t�w�o�r�k� �t�o� �f�o�r�m� �t�h�e� �g�l�o�b�a�l� �X�.�5�0�0� �D�i�r�e�c�t�o�r�y�.� �E�a�c�h� �D�I�B� �h�a�s� �a� �D�i�r�e�c�t�o�r�y� �S�e�r�v�i�c�e� �A�g�e�n�t� 

�(�D�S�A�)�,� �w�h�i�c�h� �i�s� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �p�r�o�c�e�s�s�i�n�g� �s�e�a�r�c�h� �r�e�q�u�e�s�t�s�,� �d�i�r�e�c�t�o�r�y� �u�p�d�a�t�e�s�,� �a�n�d� 

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

�t�h�e�i�r� �o�w�n� �D�i�r�e�c�t�o�r�y� �U�s�e�r� �A�g�e�n�t� �(�D�U�A�)�,� �w�h�i�c�h� �c�o�n�n�e�c�t�s� �w�i�t�h� �a� �l�o�c�a�l� �D�S�A�.� �F�i�g�u�r�e� �5� 

�s�h�o�w�s� �a� �d�i�a�g�r�a�m� �o�f� �t�h�e� �X�.�5�0�0� �f�u�n�c�t�i�o�n�a�l� �m�o�d�e�l�.� �T�h�e� �D�S�A� �c�a�n� �s�e�a�r�c�h� �i�t�s� �o�w�n� �D�I�B� 
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�b�u�t� �d�o�e�s� �n�o�t� �h�a�v�e� �d�i�r�e�c�t� �a�c�c�e�s�s� �t�o� �o�t�h�e�r� �D�I�B�s�.� �I�f� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �r�e�q�u�e�s�t�e�d� �i�s� �i�n� 

�a�n�o�t�h�e�r� �D�I�B�,� �t�h�e� �D�S�A� �m�a�y� �r�e�f�e�r� �t�h�e� �D�U�A� �t�o� �a�n�o�t�h�e�r� �D�S�A� �t�h�a�t� �h�a�s� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n�.� 

�A�l�t�e�r�n�a�t�i�v�e�l�y�,� �i�n�f�o�r�m�a�t�i�o�n� �m�a�y� �b�e� �p�a�s�s�e�d� �i�n�t�e�r�n�a�l�l�y� �b�e�t�w�e�e�n� �D�S�A�s� �a�n�d� �p�a�s�s�e�d� �o�n� 

�t�o� �t�h�e� �D�U�A� �t�h�r�o�u�g�h� �t�h�e� �l�o�c�a�l� �D�S�A�.� 

�A�n� �i�n�t�e�r�n�a�t�i�o�n�a�l� �g�r�o�u�p� �o�f� �r�e�s�e�a�r�c�h�e�r�s� �c�r�e�a�t�e�d� �a�n� �X�.�5�0�0� �s�e�r�v�i�c�e� �n�a�m�e�d� 

�P�a�r�a�d�i�s�e�,� �w�h�i�c�h� �c�o�n�s�i�s�t�s� �o�f� �m�o�r�e� �t�h�a�n� �3�6�0� �D�S�A�s� �i�n� �2�8� �c�o�u�n�t�r�i�e�s�.� �T�h�e� �n�u�m�b�e�r� �o�f� 

�e�n�t�r�i�e�s� �i�n� �t�h�e� �P�a�r�a�d�i�s�e� �d�i�r�e�c�t�o�r�y� �h�a�s� �i�n�c�r�e�a�s�e�d� �d�u�r�i�n�g� �t�h�e� �p�a�s�t� �y�e�a�r� �f�r�o�m� �3�1�0�,�0�0�0� 

�t�o� �m�o�r�e� �t�h�a�n� �8�0�0�,�0�0�0�.� �U�n�i�v�e�r�s�i�t�i�e�s� �o�p�e�r�a�t�e� �m�o�s�t� �o�f� �t�h�e� �P�a�r�a�d�i�s�e� �D�S�A�s�,� �b�u�t� �a� 

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

�T�h�e� �1�9�8�8� �X�.�5�0�0� �s�t�a�n�d�a�r�d� �d�o�e�s� �n�o�t� �d�e�a�l� �s�p�e�c�i�f�i�c�a�l�l�y� �w�i�t�h� �a�u�t�h�e�n�t�i�c�a�t�i�o�n�,� 

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

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

�i�n� �a�n� �u�p�d�a�t�e�d� �v�e�r�s�i�o�n� �o�f� �t�h�e� �X�.�5�0�0� �s�t�a�n�d�a�r�d� �t�h�a�t� �w�i�l�l� �r�e�p�o�r�t�e�d�l�y� �p�r�o�v�i�d�e� �a� �f�u�l�l� �s�e�t� �o�f� 

�a�c�c�e�s�s� �c�o�n�t�r�o�l� �f�e�a�t�u�r�e�s�.� �1�5� 
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�D�i�r�e�c�t�o�r�y� �S�e�r�v�i�c�e�s� �S�u�m�m�a�r�y� �a�n�d� �R�e�c�o�m�m�e�n�d�a�t�i�o�n�s� �|� 

�T�h�e� �D�N�S� �a�p�p�r�o�a�c�h� �w�o�r�k�s� �w�e�l�l� �w�i�t�h�i�n� �c�e�n�t�r�a�l�l�y� �c�o�n�t�r�o�l�l�e�d� �n�e�t�w�o�r�k�s�,� �b�u�t� �t�h�e� 

�g�r�o�w�i�n�g� �e�m�p�h�a�s�i�s� �o�n� �o�p�e�n� �s�y�s�t�e�m�s� �a�n�d�_�-� �d�i�s�t�r�i�b�u�t�e�d� �n�e�t�w�o�r�k�i�n�g� �f�a�v�o�r�s� 

�i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �t�h�e� �C�C�I�T�T� �X�.�5�0�0� �s�e�r�i�e�s� �o�f� �r�e�c�o�m�m�e�n�d�a�t�i�o�n�s�.� �X�.�5�0�0� �h�a�s� �s�t�r�o�n�g� 

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

�T�h�e� �X�.�4�0�0� �p�r�o�t�o�c�o�l� �s�u�i�t�e� �c�o�m�p�l�e�m�e�n�t�s� �X�.�5�0�0� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �s�t�r�e�n�g�t�h�e�n�i�n�g� �b�o�t�h� 

�s�t�a�n�d�a�r�d�s�.� �U�n�l�i�k�e� �o�t�h�e�r� �d�i�r�e�c�t�o�r�y� �s�e�r�v�i�c�e�s�,� �X�.�5�0�0� �i�s� �i�n�f�i�n�i�t�e�l�y� �s�c�a�l�a�b�l�e� �a�n�d� �a�l�l�o�w�s� 

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

�g�l�o�b�a�l� �d�i�s�t�r�i�b�u�t�e�d� �d�i�r�e�c�t�o�r�y�.� �A� �r�e�s�e�a�r�c�h� �g�r�o�u�p� �a�t� �U�n�i�v�e�r�s�i�t�y� �C�o�l�l�e�g�e� �L�o�n�d�o�n� 

�d�e�v�e�l�o�p�e�d� �a�n�d� �t�e�s�t�e�d� �a� �c�o�m�p�l�e�t�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �t�h�e� �O�S�I� �D�i�r�e�c�t�o�r�y� �b�a�s�e�d� �o�n� �t�h�e� 

�1�9�8�8� �X�.�5�0�0� �r�e�c�o�m�m�e�n�d�a�t�i�o�n�s�.� �I�t� �h�a�s� �b�e�e�n� �t�e�s�t�e�d� �b�y� �g�r�o�u�p�s� �i�n� �t�h�e� �U�n�i�t�e�d� �S�t�a�t�e�s�,� 

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

�i�n�t�e�r�o�p�e�r�a�b�l�e� �n�e�t�w�o�r�k�s�.� 
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�N�e�t�w�o�r�k� �M�a�n�a�g�e�m�e�n�t� �S�e�r�v�i�c�e�s� 

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

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

�a� �s�u�m�m�a�r�y� �o�f� �t�h�e� �p�r�i�m�a�r�y� �c�o�m�m�e�r�c�i�a�l�-�o�f�f�-�t�h�e�-�s�h�e�l�f� �(�C�O�T�S�)� �n�e�t�w�o�r�k� �m�a�n�a�g�e�m�e�n�t� 

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

�M�a�n�a�g�e�m�e�n�t� �P�r�o�t�o�c�o�l�,� �S�N�M�P�,� �s�t�a�n�d�a�r�d� �w�i�l�l� �p�r�e�v�a�i�l� �a�s� �t�h�e� �n�e�t�w�o�r�k� �m�a�n�a�g�e�m�e�n�t� 

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

�N�e�t�w�o�r�k� �M�a�n�a�g�e�m�e�n�t� �P�r�o�d�u�c�t�s� 

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

�s�u�m�m�a�r�i�z�e�d�.� �T�h�e� �p�a�c�k�a�g�e�s� �i�n�c�l�u�d�e�;� �S�u�n ��s� �S�u�n�N�e�t� �M�a�n�a�g�e�r�,� �H�e�w�l�e�t�t� �P�a�c�k�a�r�d ��s� 

�O�p�e�n�V�i�e�w�,� �A�T�&�T ��s� �A�c�c�u�m�a�s�t�e�r� �I�n�t�e�g�r�a�t�o�r�,� �L�e�x�c�e�l ��s� �L�a�n�c�e�+�,� �a�n�d� �H�a�r�r�i�s ��s� �I�n�t�e�r�a�c�t�i�v�e� 

�N�e�t�w�o�r�k�i�n�g� �T�o�o�l�s� �(�H�I�N�T�)�.� �H�e�w�l�e�t�t� �P�a�c�k�a�r�d ��s� �S�N�M�P� �b�a�s�e�d� �O�p�e�n�V�i�e�w� �p�r�o�d�u�c�t� �i�s� 

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

�S�u�n ��s� �S�u�n�N�e�t� �M�a�n�a�g�e�r� 

�S�u�n ��s� �S�u�n� �N�e�t� �M�a�n�a�g�e�r� �i�s� �a� �S�i�m�p�l�e� �N�e�t�w�o�r�k� �M�a�n�a�g�e�m�e�n�t� �P�r�o�t�o�c�o�l� �(�S�N�M�P�)� 

�b�a�s�e�d� �l�o�c�a�l� �a�r�e�a� �N�M�S� �t�h�a�t� �r�u�n�s� �o�n� �a� �S�u�n� �p�l�a�t�f�o�r�m� �(�U�N�I�X� �o�p�e�r�a�t�i�n�g� �s�y�s�t�e�m�)�.� �S�u�n�N�e�t� 

�M�a�n�a�g�e�r� �u�s�e�s� �S�u�n ��s� �O�p�e�n�l�o�o�k� �g�r�a�p�h�i�c�a�l� �u�s�e�r� �i�n�t�e�r�f�a�c�e�.� �I�t� �h�a�s� �a�u�t�o�d�i�s�c�o�v�e�r�y� 

�c�a�p�a�b�i�l�i�t�i�e�s� �a�n�d� �f�e�a�t�u�r�e�s� �c�u�s�t�o�m�i�z�e�d� �m�a�p�s�.� �I�t� �a�l�s�o� �i�n�c�l�u�d�e�s� �a� �D�B�M�S� �f�o�r� �h�i�s�t�o�r�i�c�a�l� 

�t�r�a�f�f�i�c� �a�n�d� �e�v�e�n�t� �r�e�p�o�r�t�i�n�g�,� �a�n�d� �i�t� �h�a�s� �t�r�a�f�f�i�c� �a�n�a�l�y�s�i�s� �a�n�d� �h�i�s�t�o�g�r�a�m� �t�o�o�l�s�.� �U�s�e�r�s� �c�a�n� 
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�d�o�w�n�l�o�a�d� �o�v�e�r� �3�0� �p�r�e�c�o�m�p�i�l�e�d� �M�I�B�s� �f�r�o�m� �a�n� �E�-�m�a�i�l� �s�e�r�v�e�r� �f�r�e�e� �o�f� �c�h�a�r�g�e�.� 

�H�e�w�l�e�t�t� �P�a�c�k�a�r�d ��s� �(�H�P�)� �O�p�e�n�V�i�e�w� 

�O�p�e�n�V�i�e�w� �r�u�n�s� �o�n� �H�P�,� �S�u�n�,� �a�n�d� �{�B�M� �w�o�r�k�s�t�a�t�i�o�n�s� �o�v�e�r� �t�h�e� �U�N�I�X� �o�p�e�r�a�t�i�n�g� 

�s�y�s�t�e�m�.� �O�p�e�n�V�i�e�w� �i�s� �a�l�s�o� �a�v�a�i�l�a�b�l�e� �i�n� �D�O�S� �f�o�r�m�a�t� �f�o�r� �P�C�s�.� �I�t� �u�s�e�s� �t�h�e� �O�S�F�/�M�O�T�I�F� 

�g�r�a�p�h�i�c�a�l� �u�s�e�r� �i�n�t�e�r�f�a�c�e� �a�n�d� �e�m�p�l�o�y�s� �I�N�G�R�E�S� �a�s� �i�t�s� �d�a�t�a�b�a�s�e� �m�a�n�a�g�e�m�e�n�t� �s�y�s�t�e�m� 

�(�D�B�M�S�)� �f�o�r� �r�e�p�o�r�t�i�n�g� �a�n�d� �s�t�o�r�i�n�g� �h�i�s�t�o�r�i�c�a�l� �n�e�t�w�o�r�k� �d�a�t�a�.� �I�t� �a�l�s�o� �h�a�s� �a� �M�I�B� �c�o�m�p�i�l�e�r� 

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

�h�a�v�e� �t�h�e� �M�I�B� �i�n�f�o�r�m�a�t�i�o�n�,� �a�s� �w�e�l�l� �a�s� �t�h�e� �c�a�p�a�b�i�l�i�t�y� �o�f� �i�m�p�o�r�t�i�n�g� �t�h�i�r�d�-�p�a�r�t�y� �M�I�B�s� �(�i�.�e�.�,� 

�M�I�B�s� �a�l�r�e�a�d�y� �r�e�s�i�d�e�n�t� �o�n� �a� �n�o�d�e�)�.� �I�n� �a�d�d�i�t�i�o�n�,� �t�r�a�f�f�i�c� �r�e�p�o�r�t�s� �a�n�d� �h�i�s�t�o�g�r�a�m�s� �c�a�n� 

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

�m�a�n�a�g�e�m�e�n�t� �s�y�s�t�e�m�s� �t�o� �c�o�m�m�u�n�i�c�a�t�e� �a�n�d� �m�a�n�a�g�e� �e�a�c�h� �o�t�h�e�r�.�'�¢� 

�A�T�&�T ��s� �A�c�c�u�m�a�s�t�e�r� �I�n�t�e�g�r�a�t�o�r� 

�A�T�&�T� �h�a�s� �i�t�s� �o�w�n� �n�e�t�w�o�r�k� �m�a�n�a�g�e�m�e�n�t� �p�r�o�t�o�c�o�l� �t�h�a�t� �p�r�o�v�i�d�e�s� �a� �c�o�m�m�o�n� 

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

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

�A�l�a�r�m�s� �a�r�e� �m�o�n�i�t�o�r�e�d� �t�h�r�o�u�g�h� �a�n� �E�l�e�m�e�n�t� �M�a�n�a�g�e�m�e�n�t� �S�y�s�t�e�m�s� �(�E�M�S�s�)�,� �a�n�d� 

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

�E�M�S�s� �w�i�t�h� �e�x�p�e�r�t� �s�y�s�t�e�m� �c�a�p�a�b�i�l�i�t�y� �t�o� �a�u�t�o�m�a�t�i�c�a�l�l�y� �a�n�a�l�y�z�e� �f�a�u�l�t�s�,� �i�n�i�t�i�a�t�e� �r�e�p�a�i�r�s�,� 

�a�n�d� �c�l�e�a�r� �a�l�a�r�m�s�.� �A�c�c�u�m�a�s�t�e�r� �c�a�n� �t�a�l�k� �t�o� �S�N�M�P�-�b�a�s�e�d� �E�M�S�s� �t�h�r�o�u�g�h� �a�n� �i�n�t�e�r�f�a�c�e�,� 

�t�h�u�s� �a�l�l�o�w�i�n�g� �t�h�e� �m�a�n�a�g�e�m�e�n�t� �i�n�t�e�r�c�o�n�n�e�c�t�i�v�i�t�y� �o�f� �s�e�v�e�r�a�l� �S�N�M�P�-�b�a�s�e�d� �L�A�N�s�.� 
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�A�c�c�u�m�a�s�t�e�r� �c�a�n� �h�a�n�d�l�e� �u�p� �t�o� �1�2� �E�M�S�s� �a�n�d� �3�0�,�0�0�0� �m�a�n�a�g�e�d� �o�b�j�e�c�t�s�.� �I�t� �u�s�e�s� �a�n� 

�I�n�f�o�r�m�i�x� �D�B�M�S� �a�n�d� �a�l�l�o�w�s� �f�o�r� �s�e�c�u�r�i�t�y� �t�h�r�o�u�g�h� �p�a�r�t�i�t�i�o�n�s� �o�f� �n�e�t�w�o�r�k� �d�u�t�i�e�s�.� 

�L�e�x�c�e�l ��s� �L�a�n�c�e�+� 

 ��L�e�x�c�e�l ��s� �L�a�n�c�e�+� �i�s� �a� �L�A�N� �m�a�n�a�g�e�m�e�n�t� �s�y�s�t�e�m� �b�u�i�l�t� �f�o�r� �S�u�n� �(�U�N�I�X� �o�p�e�r�a�t�i�n�g� 

�s�y�s�t�e�m�)� �a�n�d� �V�A�X� �(�V�M�S� �o�p�e�r�a�t�i�n�g� �s�y�s�t�e�m�)� �p�l�a�t�f�o�r�m�s�.� �L�a�n�c�e�+� �f�e�a�t�u�r�e�s� �a� �h�i�e�r�a�r�c�h�i�c�a�l� 

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

�i�n�t�e�r�f�a�c�e�.� �L�a�n�c�e�+� �c�a�n� �a�l�s�o� �c�r�e�a�t�e� �M�I�B�s� �w�i�t�h� �i�t�s� �M�I�B� �c�o�m�p�i�l�e�r�,� �o�r� �i�t� �c�a�n� �i�m�p�o�r�t� 

�t�h�i�r�d�-�p�a�r�t�y� �M�I�B�s�.� �I�n� �a�d�d�i�t�i�o�n�,� �L�a�n�c�e�+� �c�a�n� �s�t�o�r�e� �-�h�i�s�t�o�r�i�c�a�l� �d�a�t�a� �t�h�r�o�u�g�h� �i�t�s� �o�w�n� 

�D�B�M�S�.� �F�i�n�a�l�l�y�,� �A�u�t�o�d�i�s�c�o�v�e�r�y� �w�i�l�l� �b�e� �f�e�a�t�u�r�e�d� �i�n� �a� �r�e�l�e�a�s�e� �l�a�t�e�r� �t�h�i�s� �y�e�a�r�.� 

�H�a�r�r�i�s� �I�n�t�e�r�a�c�t�i�v�e� �N�e�t�w�o�r�k�i�n�g� �T�o�o�l�s� �(�H�I�N�T�)� 

�T�h�e� �f�i�n�a�l� �N�M�S� �p�r�o�d�u�c�t� �d�i�s�c�u�s�s�e�d� �h�e�r�e� �i�s� �t�h�e� �H�a�r�r�i�s� �I�n�t�e�r�a�c�t�i�v�e� �N�e�t�w�o�r�k�i�n�g� 

�T�o�o�l�s� �(�H�I�N�T�)� �f�r�o�m� �t�h�e� �H�a�r�r�i�s� �C�o�r�p�o�r�a�t�i�o�n�.� �H�a�r�r�i�s �� �H�I�N�T� �i�s� �a� �w�i�d�e� �a�r�e�a� �S�N�M�P�-�b�a�s�e�d� 

�E�n�t�e�r�p�r�i�s�e� �M�a�n�a�g�e�r� �s�o�l�d� �a�s� �v�a�l�u�e�-�a�d�d�e�d� �s�o�f�t�w�a�r�e� �b�u�n�d�l�e�d� �w�i�t�h� �t�h�e� �n�e�t�w�o�r�k�i�n�g� 

�d�e�v�i�c�e�s� �d�e�v�e�l�o�p�e�d� �b�y� �H�a�r�r�i�s�.� �H�I�N�T� �r�u�n�s� �o�n� �P�y�r�a�m�i�d�,� �S�u�n�,� �a�n�d� �I�n�t�e�l� �3�8�6�/�4�8�6�-�b�a�s�e�d� 

�p�l�a�t�f�o�r�m�s� �(�U�N�I�X� �o�p�e�r�a�t�i�n�g� �s�y�s�t�e�m�)� �a�n�d� �u�s�e�s� �M�O�T�I�F� �f�e�a�t�u�r�e�s� �o�v�e�r� �a�n� �X�-�W�i�n�d�o�w�s� 

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

�~� �H�I�N�T� �p�e�r�f�o�r�m�s� �a�l�a�r�m� �r�e�p�o�r�t�i�n�g� �a�n�d� �i�n�c�o�r�p�o�r�a�t�e�s� �a� �t�o�p�-�d�o�w�n� �p�r�o�g�r�e�s�s�i�o�n� �o�f� 

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

�w�h�i�c�h� �i�s� �b�u�i�l�t� �i�n�t�o� �a� �h�e�l�p�d�e�s�k� �s�y�s�t�e�m�,� �a�n�d� �i�t� �i�n�c�l�u�d�e�s� �a�n� �O�r�a�c�l�e� �D�B�M�S� �f�o�r� �h�i�s�t�o�r�i�c�a�l� 

�d�a�t�a� �c�a�p�t�u�r�e� �a�n�d� �r�e�p�o�r�t�i�n�g�.� 

�5�2



�N�e�t�w�o�r�k� �M�a�n�a�g�e�m�e�n�t� �S�u�m�m�a�r�y� �a�n�d� �R�e�c�o�m�m�e�n�d�a�t�i�o�n�s� 

�T�h�e� �b�e�s�t� �e�x�a�m�p�l�e� �o�f� �a�n� �S�N�M�P� �b�a�s�e�d� �p�r�o�d�u�c�t�,� �H�P ��s� �O�p�e�n�V�i�e�w�,� �i�s� �a�n� �e�f�f�e�c�t�i�v�e� 

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

�n�e�t�w�o�r�k� �n�o�d�e�s�.� �O�p�e�n�V�i�e�w� �r�u�n�s� �o�n� �H�P�,� �S�u�n�,� �a�n�d� �I�B�M� �w�o�r�k�s�t�a�t�i�o�n�s� �o�v�e�r� �t�h�e� �U�N�I�X� 

�o�p�e�r�a�t�i�n�g� �s�y�s�t�e�m� �a�n�d� �i�s� �a�l�s�o� �a�v�a�i�l�a�b�l�e� �i�n� �D�O�S� �f�o�r�m�a�t� �f�o�r� �P�C�s�.� �T�h�e� �o�t�h�e�r� �n�e�t� 

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

�L�a�n�c�e�+�,� �a�n�d� �S�u�n�N�e�t� �M�a�n�a�g�e�r� �a�l�l�o�w� �S�E�T� �o�p�e�r�a�t�i�o�n�s� �(�s�e�r�v�i�c�e� �p�r�i�m�i�t�i�v�e� �t�o� �r�e�c�o�n�f�i�g�u�r�e� 

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

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

�c�o�n�c�e�r�n�s�.� �H�P� �i�m�p�l�e�m�e�n�t�s� �i�t�s� �"�E�x�t�e�n�s�i�b�l�e� �S�N�M�P�"� �a�g�e�n�t�,� �w�h�i�c�h� �r�e�m�o�t�e�l�y� �m�a�n�a�g�e�s� 

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

�i�m�m�e�r�s�e�d� �i�n� �O�p�e�n� �S�o�f�t�w�a�r�e� �F�o�u�n�d�a�t�i�o�n ��s� �(�O�S�F ��s�)� �p�r�o�g�r�e�s�s� �o�n� �D�i�s�t�r�i�b�u�t�e�d� 

�M�a�n�a�g�e�m�e�n�t� �E�n�v�i�r�o�n�m�e�n�t� �(�D�M�E�)�,� �t�h�e�y� �h�a�v�e� �t�h�e� �a�d�v�a�n�t�a�g�e� �o�f� �b�e�i�n�g� �a�t� �t�h�e� �f�o�r�e�f�r�o�n�t� 

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

�o�t�h�e�r� �c�o�m�p�a�n�i�e�s�,� �s�u�c�h� �a�s� �N�e�t�w�o�r�k� �E�q�u�i�p�m�e�n�t� �T�e�c�h�n�o�l�o�g�i�e�s� �(�N�E�T�)�,� �l�i�c�e�n�s�e� �t�h�e� �H�P� 

�O�p�e�n�V�i�e�w� �s�o�f�t�w�a�r�e� �a�n�d� �s�e�l�l� �i�t� �u�n�d�e�r� �t�h�e�i�r� �o�w�n� �p�r�o�d�u�c�t� �n�a�m�e�.� �N�E�T ��s� �S�N�M�P� �M�a�n�a�g�e�r� 

�i�s� �p�r�e�c�i�s�e�l�y� �t�h�i�s�,� �a�n�d� �N�E�T� �p�l�a�n�s� �t�o� �m�i�g�r�a�t�e� �t�o� �t�h�e� �n�e�w� �s�t�a�n�d�a�r�d�s� �a�l�o�n�g� �w�i�t�h� �H�P�.� 

�E�v�e�n� �t�h�e� �A�T�M� �F�o�r�u�m� �h�a�s� �e�n�d�o�r�s�e�d� �S�N�M�P� �a�s� �t�h�e� �i�n�t�e�r�i�m� �l�o�c�a�l� �m�a�n�a�g�e�m�e�n�t� 

�i�n�t�e�r�f�a�c�e� �f�o�r� �h�i�g�h� �s�p�e�e�d� �n�e�t�w�o�r�k�s� �b�a�s�e�d� �o�n� �A�T�M� �t�r�a�n�s�m�i�s�s�i�o�n�.� �N�e�t�w�o�r�k� 

�m�a�n�a�g�e�m�e�n�t� �s�t�a�n�d�a�r�d�s� �w�i�l�l� �m�o�v�e� �t�o�w�a�r�d�s� �S�N�M�P� �t�h�e� �n�e�t�w�o�r�k� �m�a�n�a�g�e�m�e�n�t� 

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

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

�A�B�C� �c�o�m�m�u�n�i�c�a�t�i�o�n�s� �s�y�s�t�e�m� �n�e�e�d�s� �a�n�d� �a�d�v�a�n�c�e�d� �s�e�r�v�i�c�e�s� �a�d�d�r�e�s�s�e�d� �i�n� �t�h�e� 

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

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

�D�i�s�t�r�i�b�u�t�e�d� �S�y�s�t�e�m�s� 

�N�e�t�w�o�r�k� �t�e�c�h�n�o�l�o�g�i�e�s� �t�h�a�t� �w�e�r�e� �e�x�p�e�c�t�e�d� �t�o� �m�e�e�t� �d�e�m�a�n�d� �f�o�r� �t�h�e� �n�e�x�t� �1�0� �y�e�a�r�s� 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�A�s�y�n�c�h�r�o�n�o�u�s� �T�r�a�n�s�f�e�r� �M�o�d�e� �(�A�T�M�)� 

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

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

�F�o�r� �e�x�a�m�p�l�e�,� �t�e�x�t� �a�n�d� �n�u�m�e�r�i�c�a�l� �d�a�t�a� �c�a�n� �t�o�l�e�r�a�t�e� �a� �c�e�r�t�a�i�n� �a�m�o�u�n�t� �o�f� �n�e�t�w�o�r�k� 

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

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

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

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

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

�f�o�r� �d�i�f�f�e�r�e�n�t� �d�a�t�a� �t�y�p�e�s�.� 

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

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

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

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

�o�n� �t�h�e� �n�e�t�w�o�r�k�.� �|� 

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

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

�t�h�e� �A�s�y�n�c�h�r�o�n�o�u�s� �T�r�a�n�s�f�e�r� �M�o�d�e� �(�A�T�M�)� �a�s� �t�h�e� �t�r�a�n�s�p�o�r�t� �m�e�c�h�a�n�i�s�m� �f�o�r� �B�r�o�a�d�b�a�n�d� 

�I�n�t�e�g�r�a�t�e�d� �S�u�p�p�o�r�t� �D�i�g�i�t�a�l� �N�e�t�w�o�r�k� �(�B�I�S�D�N�)�.� �A�T�M� �h�a�s� �t�h�e� �p�o�t�e�n�t�i�a�l� �f�o�r� �m�e�e�t�i�n�g� 

�m�o�s�t�,� �i�f� �n�o�t� �a�l�l�,� �o�f� �t�h�e�s�e� �r�e�q�u�i�r�e�m�e�n�t�s�.� �|� 

�A�n� �A�T�M� �n�e�t�w�o�r�k� �c�o�n�t�a�i�n�s� �t�h�r�e�e� �t�y�p�e�s� �o�f� �c�o�m�p�o�n�e�n�t�s�:� �t�h�e� �t�r�a�n�s�p�o�r�t�,� �s�t�a�t�i�s�t�i�c�a�l� 

�m�u�l�t�i�p�l�e�x�e�r�s�,� �a�n�d� �A�T�M� �s�w�i�t�c�h�i�n�g� �e�q�u�i�p�m�e�n�t�.� �T�h�e� �t�r�a�n�s�p�o�r�t� �m�a�p�s� �A�T�M� �c�e�l�l�s� �i�n�t�o� 

�S�y�n�c�h�r�o�n�o�u�s� �O�p�t�i�c�a�l� �N�e�t�w�o�r�k� �(�S�O�N�E�T�)� �p�a�y�l�o�a�d�s� �u�s�i�n�g� �s�t�a�t�i�s�t�i�c�a�l� �m�u�l�t�i�p�l�e�x�e�r�s� �t�o� 

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

�o�f� �A�T�M� �s�w�i�t�c�h�e�s� �i�s� �t�h�a�t� �t�h�e�y� �d�o� �n�o�t� �u�s�e� �t�h�e� �s�h�a�r�e�d�-�m�e�d�i�u�m� �b�u�s� �a�r�c�h�i�t�e�c�t�u�r�e� �t�h�a�t� 

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

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

�i�m�p�r�a�c�t�i�c�a�l� �t�o� �i�m�p�l�e�m�e�n�t� �a�s� �b�a�c�k�p�l�a�n�e� �s�p�e�e�d�s� �t�h�a�t� �s�u�r�p�a�s�s� �1� �G�b�p�s�.� 

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

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

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

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

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

�5�6



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

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

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

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

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

�F�i�n�a�l�l�y�,� �A�T�M� �t�e�r�m�i�n�a�l� �e�q�u�i�p�m�e�n�t� �w�i�l�l� �h�a�v�e� �a� �s�i�m�p�l�e� �a�n�d� �f�l�e�x�i�b�l�e� �d�e�s�i�g�n�.� �T�h�e� 

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

�c�e�l�l�s� �t�o� �v�i�d�e�o�,� �d�a�t�a�,� �a�n�d� �v�o�i�c�e� �p�r�o�c�e�s�s�o�r�s� �b�a�s�e�d� �o�n� �c�e�l�l� �s�e�r�v�i�c�e� �t�y�p�e�. �� 
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�L�i�f�e�-�C�y�c�l�e� �C�o�s�t� �E�v�a�l�u�a�t�i�o�n�s� 

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

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

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

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

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

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

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

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

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

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

�A� �f�i�v�e� �y�e�a�r� �u�s�e�f�u�l� �s�y�s�t�e�m� �l�i�f�e�-�c�y�c�l�e� �i�s� �a�s�s�u�m�e�d�.� �R�e�s�e�a�r�c�h� �a�n�d� �D�e�v�e�l�o�p�m�e�n�t� �(�R�&�D�)� 

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

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

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

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

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

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

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

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

�t�r�a�n�s�p�o�r�t�a�t�i�o�n� �c�o�s�t�s�.� �F�i�g�u�r�e� �6� �p�r�o�v�i�d�e�s� �a� �s�u�m�m�a�r�y� �o�f� �t�h�e� �l�i�f�e�-�c�y�c�l�e� �c�o�s�t�s�.� 
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�R�&�D� �C�o�s�t�s� �O�p�e�r�a�t�i�o�n� �&� �M�a�i�n�t�e�n�a�n�c�e� 
�$�1�.�4�M� �C�o�s�t�s� �$�5�.�0�M� 

� � � � � � � � 
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� � � 

�M�a�n�a�g�e�m�e�n�t� �-� �$�1�0�0�,�0�0�0� �P�e�r�s�o�n�n�e�l� �$�2�,�1�0�0�,�0�0�0� 
�F�e�a�s�i�b�i�l�i�t�y� �$�5�0�,�0�0�0� �M�a�i�n�t�e�n�a�n�c�e� �$�5�0�0�,�0�0�0� 
�P�l�a�n�n�i�n�g� �$�5�0�,�0�0�0� �E�q�u�i�p�m�e�n�t� �$�2�0�0�,�0�0�0� 
�R�e�s�e�a�r�c�h� �$�4�0�0�,�0�0�0� �S�u�p�p�l�i�e�s� �$�1�0�0�,�0�0�0� 
�E�q�u�i�p�m�e�n�t� �$�1�0�0�,�0�0�0� �T�r�a�i�n�i�n�g� �$�5�0�,�0�0�0� 
�D�e�s�i�g�n� �$�6�0�0�,�0�0�0� �D�o�c�u�m�e�n�t�a�t�i�o�n� �$�2�,�0�0�0�,�0�0�0� 
�D�o�c�u�m�e�n�t�a�t�i�o�n� �$�5�0�,�0�0�0� 

�T�e�s�t�i�n�g� �$�5�0�,�0�0�0� 

� � 
� � � � � � 

� � � � 

� � � 

� � � � � 

�A�c�q�u�i�s�i�t�i�o�n� �&� �I�n�s�t�a�l�l�a�t�i�o�n� �R�e�t�i�r�e�m�e�n�t� 
�C�o�s�t� �$�1�.�8�M� �C�o�s�t�s� �$�5�5�,�0�0�0� �§� 

�P�r�o�c�u�r�e�m�e�n�t� �$�1�,�1�0�0�,�0�0�0� �P�e�r�s�o�n�n�e�l� �$�5�0�,�0�0�0� 
�P�l�a�n�n�i�n�g� �$�5�0�,�0�0�0� �H�a�n�d�l�i�n�g� �$�5�,�0�0�0� 
�T�r�a�v�e�l�  �� �$�4�0�,�0�0�0� 
�T�r�a�i�n�i�n�g� �$�1�0�,�0�0�0� 
�P�e�r�s�o�n�n�e�l� �$�6�0�0�,�0�0�0� 

� � � � � � 
� � � � 

�$�8�,�2�0�0�,�0�0�0� � � �T�o�t�a�l� �S�y�s�t�e�m� �:� 

�F�i�g�u�r�e� �6�.� �P�r�o�j�e�c�t�e�d� �L�i�f�e� �C�y�c�l�e� �C�o�s�t�s�:� 

� � 
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�R�i�s�k� �A�s�s�e�s�s�m�e�n�t�s� 

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

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

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

�T�h�i�s� �s�e�c�t�i�o�n� �i�d�e�n�t�i�f�i�e�s� �p�r�o�b�l�e�m�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �X�.�4�0�0�,� �X�.�5�0�0�,� �A�T�M�,� �a�n�d� �d�i�s�t�r�i�b�u�t�e�d� 

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

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

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

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

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

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

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

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

�P�r�o�b�l�e�m�s� �w�i�t�h� �X�.�4�0�0� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�s� 

�T�h�e� �X�.�4�0�0� �s�t�a�n�d�a�r�d� �d�o�e�s� �n�o�t� �c�o�v�e�r� �a�l�l� �t�h�a�t� �i�s� �n�e�c�e�s�s�a�r�y� �f�o�r� �r�o�u�t�i�n�e� �m�u�l�t�i�m�e�d�i�a� 

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

�s�l�o�w�i�n�g� �w�i�d�e�s�p�r�e�a�d� �a�d�o�p�t�i�o�n� �o�f� �X�.�4�0�0� �m�u�l�t�i�m�e�d�i�a� �m�a�i�l�.� �T�h�i�s� �m�e�a�n�s� �t�h�a�t� �d�i�f�f�e�r�e�n�t� 

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

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

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

�o�f� �O�S�I� �l�o�w�e�r�-�l�a�y�e�r� �p�r�o�t�o�c�o�l�s�.� �X�.�4�0�0� �w�a�s� �d�e�s�i�g�n�e�d� �t�o� �r�u�n� �o�v�e�r� �a�l�l� �o�f� �t�h�e�m�,� �b�u�t� �t�h�i�s� 

�c�a�p�a�b�i�l�i�t�y� �c�o�u�l�d� �b�e� �a� �p�r�o�b�l�e�m�.� �X�.�4�0�0� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�s� �f�r�o�m� �t�w�o� �v�e�n�d�o�r�s� �t�h�a�t� �r�u�n� 

�o�v�e�r� �t�w�o� �d�i�f�f�e�r�e�n�t� �t�r�a�n�s�p�o�r�t� �s�t�a�c�k�s� �(�e�.�g�.�,�,� �c�o�n�n�e�c�t�i�o�n�-�o�r�i�e�n�t�e�d� �X�.�2�5� �a�n�d� 

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

�i�s� �n�o�t� �i�n� �X�.�4�0�0� �b�u�t� �i�n� �t�h�e� �l�o�w�e�r� �l�e�v�e�l� �O�S�I� �p�r�o�t�o�c�o�l�s�.� �R�F�C� �1�0�0�6�,� �w�h�i�c�h� �a�l�l�o�w�s� �O�S�I� 

�a�p�p�l�i�c�a�t�i�o�n�s� �t�o� �r�u�n� �o�v�e�r� �t�h�e� �t�r�a�n�s�p�o�r�t� �l�a�y�e�r� �o�f� �T�C�P�/�I�P�,� �m�a�y� �a�l�l�e�v�i�a�t�e� �t�h�i�s� �p�r�o�b�l�e�m� �i�n� 

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

�a�r�e� �d�e�f�i�n�e�d� �a�n�d� �m�a�d�e� �r�e�a�d�i�l�y� �a�v�a�i�l�a�b�l�e�,� �X�.�4�0�0� �p�r�o�d�u�c�t�s� �o�v�e�r� �O�S�I� �c�o�u�l�d� �b�e� �p�l�a�g�u�e�d� 

�w�i�t�h� �i�n�c�o�m�p�a�t�i�b�i�l�i�t�y� �p�r�o�b�l�e�m�s�.� �|� �}� 

�T�C�P�/�I�P� �a�n�d� �S�M�T�P� �h�a�v�e� �a� �l�a�r�g�e� �i�n�s�t�a�l�l�e�d� �b�a�s�e� �i�n� �t�h�e� �d�a�t�a� �c�o�m�m�u�n�i�c�a�t�i�o�n�s� 

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

�T�h�i�s� �c�o�u�l�d� �i�n�h�i�b�i�t� �t�h�e� �a�c�c�e�p�t�a�n�c�e� �o�f� �X�.�4�0�0� �o�v�e�r� �a� �l�a�r�g�e� �i�n�d�u�s�t�r�i�a�l� �b�a�s�e�.� 

�M�I�M�E� �d�e�f�i�n�e�s� �a� �s�t�a�n�d�a�r�d� �m�e�c�h�a�n�i�s�m� �f�o�r� �l�a�b�e�l�i�n�g� �d�a�t�a� �a�n�d� �c�o�m�b�i�n�i�n�g� �i�t� �i�n�t�o� 

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

�f�a�c�i�l�i�t�a�t�e� �q�u�i�c�k�e�r� �a�d�o�p�t�i�o�n� �o�f� �M�I�M�E� �b�y� �t�h�e� �S�M�T�P� �c�o�m�m�u�n�i�t�y�.� �T�h�e� �M�I�M�E� �s�t�a�n�d�a�r�d� 

�a�l�t�e�r�s� �t�h�e� �"�s�t�o�r�e�-�a�n�d�-�f�o�r�w�a�r�d�"� �p�a�r�a�d�i�g�m� �o�f� �t�h�e� �o�t�h�e�r� �E�-�m�a�i�l� �s�t�a�n�d�a�r�d�s�.� �F�o�r� �l�a�r�g�e� 

�o�b�j�e�c�t�s�,� �s�u�c�h� �a�s� �v�i�d�e�o� �o�r� �c�o�m�p�l�e�x� �i�m�a�g�i�n�g�,� �a� �m�e�c�h�a�n�i�s�m� �e�x�i�s�t�s� �i�n� �M�I�M�E� �b�y� �w�h�i�c�h� 

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

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

�b�o�t�h� �S�M�T�P� �a�n�d� �X�.�4�0�0� �t�r�a�n�s�p�o�r�t� �s�t�a�n�d�a�r�d�s�.�"�®� 
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�S�i�n�c�e� �M�I�M�E� �w�i�l�l� �c�o�e�x�i�s�t� �w�i�t�h� �X�.�4�0�0� �s�t�a�n�d�a�r�d�s�,� �s�o�m�e� �i�n�d�u�s�t�r�y� �e�x�p�e�r�t�s� �b�e�l�i�e�v�e� 

�S�M�T�P�-�b�a�s�e�d� �p�r�o�d�u�c�t�s� �u�s�i�n�g� �t�h�e� �M�I�M�E� �e�x�t�e�n�s�i�o�n�s� �w�i�l�l� �i�n�i�t�i�a�l�l�y� �c�o�m�p�e�t�e� �w�i�t�h� �X�.�4�0�0� 

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

�P�r�o�b�l�e�m�s� �w�i�t�h� �X�.�5�0�0� �I�m�p�l�e�m�e�n�t�a�t�i�o�n�s� 

�T�h�e� �O�S�I� �D�i�r�e�c�t�o�r�y�,� �a�s� �d�e�f�i�n�e�d� �i�n� �t�h�e� �C�C�I�T�T� �X�.�5�0�0� �R�e�c�o�m�m�e�n�d�a�t�i�o�n�s�,� �d�o�e�s� 

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

�b�e�e�n� �a�r�g�u�e�d� �t�h�a�t�,� �a�s� �a� �r�e�s�u�l�t�,� �t�h�e� �X�.�5�0�0� �D�i�r�e�c�t�o�r�y� �w�i�l�l� �s�u�f�f�e�r� �u�n�d�u�l�y� �f�r�o�m� �c�o�n�s�i�s�t�e�n�c�y� 

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

�A�l�s�o�,� �t�h�e� �1�9�8�8� �X�.�5�0�0� �R�e�c�o�m�m�e�n�d�a�t�i�o�n�s� �a�r�e� �i�n�c�o�m�p�l�e�t�e� �a�n�d� �d�o� �n�o�t� �d�e�a�l� �w�i�t�h� 

�i�s�s�u�e�s� �s�u�c�h� �a�s� �r�e�p�l�i�c�a�t�i�o�n� �a�n�d� �a�c�c�e�s�s� �c�o�n�t�r�o�l�.� �T�h�e� �1�9�9�2�/�9�3� �e�x�t�e�n�s�i�o�n�s� �f�o�c�u�s� �o�n� 

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

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

�D�E�C� �a�n�d� �N�o�v�e�l�l�,� �h�a�v�e� �a�n�n�o�u�n�c�e�d� �X�.�5�0�0� �d�i�r�e�c�t�o�r�y� �s�e�r�v�i�c�e�s�,� �b�u�t� �t�h�e�s�e� �f�u�n�c�t�i�o�n� �w�i�t�h�i�n� 

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

�g�l�o�b�a�l� �X�.�5�0�0� �d�i�r�e�c�t�o�r�y� �s�e�r�v�i�c�e�.� �I�n� �E�u�r�o�p�e�,� �F�r�a�n�c�e� �T�e�l�e�c�o�m� �h�a�s� �a� �p�u�b�l�i�c� �X�.�5�0�0� 

�s�e�r�v�i�c�e� �a�n�d� �s�e�v�e�r�a�l� �o�t�h�e�r� �E�u�r�o�p�e�a�n� �c�o�m�p�a�n�i�e�s� �a�r�e� �u�s�i�n�g� �a� �s�u�b�s�e�t� �o�f� �X�.�5�0�0� �t�o� 

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

�p�a�r�t�i�c�u�l�a�r� �h�a�s� �p�r�e�v�e�n�t�e�d� �a�d�o�p�t�i�o�n� �o�f� �X�.�5�0�0� �b�y� �o�r�g�a�n�i�z�a�t�i�o�n�s� �r�e�l�u�c�t�a�n�t� �t�o� �a�l�l�o�w� 

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

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

�e�m�p�l�o�y�e�e�s� �a�n�d� �g�l�o�b�a�l� �a�c�c�e�s�s� �t�o� �m�a�r�k�e�t�i�n�g� �a�n�d� �s�a�l�e�s� �p�e�r�s�o�n�n�e�l�.� 
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�P�r�o�b�l�e�m�s� �w�i�t�h� �N�e�t�w�o�r�k� �M�a�n�a�g�e�m�e�n�t� 

�A� �p�r�o�j�e�c�t� �t�o� �d�e�v�e�l�o�p� �a�n� �i�n�t�e�r�n�a�t�i�o�n�a�l� �n�e�t�w�o�r�k� �m�a�n�a�g�e�m�e�n�t� �s�t�a�n�d�a�r�d� �i�s� �i�n� 

�p�r�o�g�r�e�s�s�.� �T�h�e� �I�n�t�e�r�n�a�t�i�o�n�a�l� �S�t�a�n�d�a�r�d�s� �O�r�g�a�n�i�z�a�t�i�o�n� �(�I�S�O�)� �i�s� �w�o�r�k�i�n�g� �t�o� �d�e�v�e�l�o�p� 

�C�o�m�m�o�n� �M�a�n�a�g�e�m�e�n�t� �I�n�f�o�r�m�a�t�i�o�n� �P�r�o�t�o�c�o�l� �(�C�M�I�P�)� �a�n�d� �C�o�m�m�o�n� �M�a�n�a�g�e�m�e�n�t� 

�I�n�f�o�r�m�a�t�i�o�n� �S�e�r�v�i�c�e�s� �(�C�M�I�S�)� �p�r�o�t�o�c�o�l� �s�u�i�t�e�s�.� �T�h�e� �a�v�a�i�l�a�b�i�l�i�t�y� �o�f� �C�M�I�P�/�C�M�I�S� 

�s�t�a�n�d�a�r�d�s� �i�s� �n�o�t� �e�x�p�e�c�t�e�d� �b�e�f�o�r�e� �1�9�9�5�.� �H�P� �O�p�e�n�v�i�e�w� �i�s� �a� �p�r�o�p�r�i�e�t�a�r�y� �s�o�f�t�w�a�r�e� 

�p�a�c�k�a�g�e� �b�a�s�e�d� �o�n� �t�h�e� �S�i�m�p�l�e� �N�e�t�w�o�r�k� �M�a�n�a�g�e�m�e�n�t� �P�r�o�t�o�c�o�l� �(�S�N�M�P�)�.� �A�B�C� �s�h�o�u�l�d� 

�b�e� �a�w�a�r�e� �o�f� �t�h�e� �p�o�s�s�i�b�i�l�i�t�y� �o�f� �m�i�g�r�a�t�i�n�g� �t�o� �C�M�I�P�/�C�M�I�S� �s�t�a�n�d�a�r�d�s� �i�n� �t�h�e� �l�o�n�g� �t�e�r�m�.� 

�P�r�o�b�l�e�m�s� �w�i�t�h� �A�T�M� 

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

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

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

�o�f� �t�r�a�f�f�i�c�.� �F�o�r� �e�x�a�m�p�l�e�,� �I�B�M� �r�e�s�e�a�r�c�h�e�r�s� �r�e�p�o�r�t�e�d�l�y� �f�e�e�l� �t�h�a�t� �A�T�M� �u�s�e�s� �t�o�o� �m�u�c�h� 

�o�v�e�r�h�e�a�d� �w�h�e�n� �t�r�a�n�s�m�i�t�t�i�n�g� �S�D�L�C� �p�a�c�k�e�t�s�.� �C�o�n�s�i�d�e�r�a�b�l�e� �b�a�n�d�w�i�d�t�h� �i�s� �a�l�s�o� �w�a�s�t�e�d� 

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

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

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

�c�e�l�l� �t�o� �f�i�l�l� �u�p�.� �C�o�n�s�e�q�u�e�n�t�l�y�,� �a� �4�3�-�b�y�t�e� �c�e�l�l� �m�u�s�t� �b�e� �u�s�e�d� �t�o� �t�r�a�n�s�m�i�t� �a� �o�n�e� �o�r� �t�w�o� 

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

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

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

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

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

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

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

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

�d�i�s�r�u�p�t�e�d� �A�T�&�T ��s� �l�o�n�g�-�d�i�s�t�a�n�c�e� �s�e�r�v�i�c�e� �s�e�v�e�r�a�l� �y�e�a�r�s� �a�g�o�.� �T�h�e� �S�S�7� �s�o�f�t�w�a�r�e� �a�t� 

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

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

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

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

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

�a�d�v�a�n�t�a�g�e� �o�f� �a�n� �i�d�i�o�s�y�n�c�r�a�s�y� �o�f� �t�h�e� �U�n�i�x� �o�p�e�r�a�t�i�n�g� �s�y�s�t�e�m�.� 

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

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

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

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

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

�o�n�l�y� �t�w�o� �o�f� �t�h�e� �t�a�s�k�s� �i�n�v�o�l�v�e�d� �i�n� �m�e�e�t�i�n�g� �t�h�i�s� �r�e�q�u�i�r�e�m�e�n�t�.�?�'� 
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�R�e�c�o�m�m�e�n�d�a�t�i�o�n�s� 

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

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

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

�e�n�t�e�r�p�r�i�s�e� �m�e�s�s�a�g�e� �c�a�p�a�b�i�l�i�t�y� �w�i�l�l� �u�t�i�l�i�z�e� �a� �w�i�d�e� �a�r�e�a� �b�a�c�k�b�o�n�e� �b�a�s�e�d� �o�n� �t�h�e� �X�.�4�0�0� 

�s�t�a�n�d�a�r�d� �f�o�r� �g�l�o�b�a�l� �e�l�e�c�t�r�o�n�i�c� �m�e�s�s�a�g�i�n�g�.� �X�.�4�0�0� �i�s� �a� �v�e�n�d�o�r� �i�n�d�e�p�e�n�d�e�n�t�,� �i�n�d�u�s�t�r�y� 

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

�p�r�o�t�o�c�o�l�s� �w�i�t�h�i�n� �t�h�e� �O�p�e�n� �S�y�s�t�e�m�s� �I�n�t�e�r�c�o�n�n�e�c�t�i�o�n� �(�O�S�I�)� �m�o�d�e�l�.� �B�e�c�a�u�s�e� �o�f� �i�t�s� 

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

�g�o�v�e�r�n�m�e�n�t� �l�e�v�e�l� �e�n�d�o�r�s�e�m�e�n�t�,� �X�.�4�0�0� �i�s� �t�h�e� �m�o�s�t� �v�i�a�b�l�e� �a�n�d� �p�o�t�e�n�t�i�a�l�l�y� �h�a�s� �t�h�e� 

�l�o�n�g�e�s�t� �l�i�f�e� �e�x�p�e�c�t�a�n�c�y� �f�o�r� �e�l�e�c�t�r�o�n�i�c� �m�e�s�s�a�g�i�n�g�.� �T�w�o� �a�d�d�i�t�i�o�n�a�l� �s�p�e�c�i�f�i�c�a�t�i�o�n�s�,� 

�X�.�5�0�0� �a�d�d�r�e�s�s�i�n�g� �d�i�r�e�c�t�o�r�y� �s�y�n�c�h�r�o�n�i�z�a�t�i�o�n� �a�n�d� �m�a�i�n�t�e�n�a�n�c�e� �s�t�a�n�d�a�r�d�s�,� �a�n�d� �X�.�5�0�9� 

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

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

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

�f�o�r�m�a�t�s�.� �T�h�e� �d�e�s�i�g�n� �g�o�a�l� �i�s� �t�o� �u�t�i�l�i�z�e� �i�n�t�e�r�n�a�t�i�o�n�a�l� �s�t�a�n�d�a�r�d�s� �w�i�t�h� �C�O�T�S� �h�a�r�d�w�a�r�e� 

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

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

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

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

�s�y�s�t�e�m�s� �b�a�s�e�d� �o�n� �C�o�n�t�i�n�u�o�u�s� �A�c�q�u�i�s�i�t�i�o�n� �a�n�d� �L�i�f�e�-�C�y�c�l�e� �S�u�p�p�o�r�t� �(�C�A�L�S�)� �s�t�a�n�d�a�r�d�s� 
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�w�h�i�c�h� �i�n�c�o�r�p�o�r�a�t�e� �E�l�e�c�t�r�o�n�i�c� �D�a�t�a� �I�n�t�e�r�c�h�a�n�g�e� �(�E�D�I�)� �s�t�a�n�d�a�r�d�s�.� �C�A�L�S� �s�t�a�n�d�a�r�d�s� 

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

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

�i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �a� �n�e�t�w�o�r�k� �m�a�n�a�g�e�m�e�n�t� �t�o�o�l�.� �H�e�w�l�e�t�t� �P�a�c�k�a�r�d ��s� �O�p�e�n�V�i�e�w� 

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

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

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

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

�(�A�T�M�)� �s�w�i�t�c�h�i�n�g� �a�n�d� �S�y�n�c�h�r�o�n�o�u�s� �O�p�t�i�c�a�l� �N�e�t�w�o�r�k� �(�S�O�N�E�T�)� �t�r�a�n�s�m�i�s�s�i�o�n� 

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

�a�n�d� �v�i�d�e�o� �c�o�m�m�u�n�i�c�a�t�i�o�n�s� �t�r�a�f�f�i�c�.� �F�i�g�u�r�e� �7� �p�r�o�v�i�d�e�s� �a�n� �i�l�l�u�s�t�r�a�t�i�o�n� �o�f� �t�h�e� 

�r�e�c�o�m�m�e�n�d�e�d� �s�y�s�t�e�m�.� 
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�3�.�2�)� �D�e�f�i�n�i�t�i�o�n� �o�f� �S�y�s�t�e�m� �C�o�n�c�e�p�t�s� 

�S�y�s�t�e�m� �C�o�n�c�e�p�t�s� 

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

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

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

�T�h�e� �M�I�N�W�K� �W�A�N� �M�a�i�l� �H�a�n�d�l�i�n�g� �S�y�s�t�e�m� �c�o�n�c�e�p�t�u�a�l� �d�i�a�g�r�a�m� �i�s� �s�h�o�w�n� �o�n� �t�h�e� 

�p�r�e�v�i�o�u�s� �p�a�g�e� �i�n� �F�i�g�u�r�e� �7�.� �T�h�e� �l�o�n�g� �t�e�r�m� �s�t�r�a�t�e�g�y� �f�o�r� �t�h�e� �c�o�n�s�o�l�i�d�a�t�i�o�n� �o�f� �e�l�e�c�t�r�o�n�i�c� 

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

�s�t�a�n�d�a�r�d� �a�t�t�a�c�h�m�e�n�t� �f�o�r�m�a�t�s�.� �T�h�e� �M�I�N�W�K� �d�e�s�i�g�n� �g�o�a�l� �i�s� �t�o� �u�t�i�l�i�z�e� �i�n�t�e�r�n�a�t�i�o�n�a�l� 

�s�t�a�n�d�a�r�d�s� �w�i�t�h� �C�O�T�S� �h�a�r�d�w�a�r�e� �a�n�d� �s�o�f�t�w�a�r�e� �t�o� �m�i�n�i�m�i�z�e� �c�o�s�t�s� �a�n�d� �m�a�x�i�m�i�z�e� 

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

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

�h�e�t�e�r�o�g�e�n�e�o�u�s� �E�-�m�a�i�l� �c�o�m�m�u�n�i�t�y�.� �T�h�e� �M�I�N�W�K� �e�n�t�e�r�p�r�i�s�e� �m�e�s�s�a�g�e� �c�a�p�a�b�i�l�i�t�y� �w�i�l�l� 

�i�n�c�o�r�p�o�r�a�t�e� �a� �w�i�d�e� �a�r�e�a� �b�a�c�k�b�o�n�e� �b�a�s�e�d� �o�n� �t�h�e� �X�.�4�0�0� �s�t�a�n�d�a�r�d� �f�o�r� �g�l�o�b�a�l� �e�l�e�c�t�r�o�n�i�c� 

�m�e�s�s�a�g�i�n�g�.� �T�h�e� �c�o�m�p�l�i�m�e�n�t�a�r�y� �X�.�5�0�0� �s�p�e�c�i�f�i�c�a�t�i�o�n�s�,� �a�d�d�r�e�s�s�i�n�g� �d�i�r�e�c�t�o�r�y� 

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

�e�n�t�e�r�p�r�i�s�e� �m�e�s�s�a�g�e� �s�p�e�c�i�f�i�c�a�t�i�o�n�.� �A�B�C� �c�o�m�m�u�n�i�c�a�t�i�o�n� �n�e�t�w�o�r�k� �i�n�f�o�r�m�a�t�i�o�n� �s�e�r�v�i�c�e�s� 

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

�C�y�c�l�e� �S�u�p�p�o�r�t� �(�C�A�L�S�)� �s�t�a�n�d�a�r�d�s� �w�h�i�c�h� �i�n�c�o�r�p�o�r�a�t�e� �E�l�e�c�t�r�o�n�i�c� �D�a�t�a� �I�n�t�e�r�c�h�a�n�g�e� 
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�(�E�D�I�)� �s�t�a�n�d�a�r�d�s�.� �T�h�e� �n�e�t�w�o�r�k� �m�a�n�a�g�e�m�e�n�t� �s�t�r�a�t�e�g�y� �w�i�l�l� �b�e� �a�c�c�o�m�p�l�i�s�h�e�d� �u�s�i�n�g� 

�H�e�w�l�e�t�t� �P�a�c�k�a�r�d ��s� �O�p�e�n�V�i�e�w� �n�e�t�w�o�r�k� �m�a�n�a�g�e�m�e�n�t� �a�p�p�l�i�c�a�t�i�o�n� �s�o�f�t�w�a�r�e� �p�a�c�k�a�g�e�.� 

�A�s�y�n�c�h�r�o�n�o�u�s� �T�r�a�n�s�f�e�r� �M�o�d�e� �(�A�T�M�)� �s�w�i�t�c�h�i�n�g� �a�n�d� �S�y�n�c�h�r�o�n�o�u�s� �O�p�t�i�c�a�l� �N�e�t�w�o�r�k� 

�(�S�O�N�E�T�)� �t�r�a�n�s�m�i�s�s�i�o�n� �i�n�f�r�a�s�t�r�u�c�t�u�r�e�s� �w�i�l�l� �i�m�p�l�e�m�e�n�t�e�d� �t�o� �h�a�n�d�l�e� �e�x�p�e�c�t�e�d� �v�o�i�c�e�,� 

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

�N�e�t�w�o�r�k� �O�p�e�r�a�t�i�o�n� 

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

�t�o� �h�e�l�p� �a�d�d�r�e�s�s� �t�h�e� �m�e�s�s�a�g�e� �i�n� �t�h�e� �p�r�o�p�e�r� �f�o�r�m�a�t�,� �t�o� �t�h�e� �L�A�N�/�W�A�N� �i�n�t�e�r�f�a�c�e� �r�o�u�t�e�r�.� 

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

�f�o�r�m�a�t� �(�i�f� �n�o�t� �X�.�4�0�0�)� �i�n�t�o� �t�h�e� �X�.�4�0�0� �s�t�a�n�d�a�r�d� �f�o�r�m�a�t�.� �T�h�e� �M�e�s�s�a�g�e� �T�r�a�n�s�f�e�r� �A�g�e�n�t� 

�(�M�T�A�)� �i�n�s�u�r�e�s� �t�h�e� �i�n�t�e�g�r�i�t�y� �o�f� �t�h�e� �X�.�4�0�0� �m�e�s�s�a�g�e�,� �a�n�d� �i�n�v�e�n�t�o�r�i�e�s� �a�n�d� �p�a�c�k�a�g�e�s� �t�h�e� 

�m�e�s�s�a�g�e� �f�o�r� �d�e�l�i�v�e�r�y� �t�o� �a� �r�e�m�o�t�e� �M�T�A�.� �F�i�g�u�r�e� �8� �s�h�o�w�s� �t�h�e� �e�x�p�e�c�t�e�d� �n�e�t�w�o�r�k� 

�u�t�i�l�i�z�a�t�i�o�n�.� 
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� � � � �3�0�0�M�b�s� �O�v�e�r�n�i�g�h�t� 
�F�i�l�e� 
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�6�7� �8� �9� �1�0� �1�1� �1�2� �1� �2� �3� �#�4� �5� �6� �7� �8� �9� �1�0� �1�1� �1�2� 

�T�i�m�e� �o�f� �D�a�y� 

�F�i�g�u�r�e� �8�.� �S�y�s�t�e�m� �U�t�i�l�i�z�a�t�i�o�n� 

� � 

�7�0� 
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�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� �M�I�N�W�K� �s�y�s�t�e�m� �w�i�l�l� �b�e� �s�u�p�p�o�r�t�e�d� �w�i�t�h� �t�h�r�e�e� �l�e�v�e�l�s� �o�f� �m�a�i�n�t�e�n�a�n�c�e�:� 

�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� �V�e�n�d�o�r�.� �M�I�N�W�K� �A�r�e�a� �C�o�n�t�r�o�l� �C�e�n�t�e�r� �(�A�C�C�)� 

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

�p�r�o�v�i�d�e�d� �a�t� �e�a�c�h� �A�C�C�.� �T�h�e� �N�e�t�w�o�r�k� �C�o�n�t�r�o�l� �C�e�n�t�e�r� �(�N�C�C�)� �a�d�m�i�n�i�s�t�r�a�t�o�r�s� �w�i�l�l� �b�e� 

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

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

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

�o�n�-�s�i�t�e� �a�n�d� �a�t� �t�h�e� �v�e�n�d�o�r ��s� �s�e�r�v�i�c�i�n�g� �f�a�c�i�l�i�t�i�e�s�.� �S�e�e� �F�i�g�u�r�e� �9� �f�o�r� �t�h�e� �s�y�s�t�e�m� 

�o�p�e�r�a�t�i�o�n� �a�n�d� �s�u�p�p�o�r�t� �f�l�o�w�.� �F�i�g�u�r�e� �1�0� �o�u�t�l�i�n�e�s� �t�h�e� �m�a�i�n�t�e�n�a�n�c�e� �c�o�n�c�e�p�t� �f�l�o�w�,� �a�n�d� 

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

�O�r�g�a�n�i�z�a�t�i�o�n�a�l� �S�u�p�p�o�r�t� 

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

�M�T�A ��s�,� �w�o�r�k�s�t�a�t�i�o�n�s� �a�n�d� �a�n�y� �p�e�r�i�p�h�e�r�a�l� �d�e�v�i�c�e�s� �a�t�t�a�c�h�e�d� �t�o� �t�h�e� �w�o�r�k�s�t�a�t�i�o�n�s�,� 

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

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

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

�w�o�r�k�s�t�a�t�i�o�n� �a�n�d� �M�T�A� �e�q�u�i�p�m�e�n�t�,� �l�o�a�d�i�n�g�/�u�p�g�r�a�d�i�n�g� �w�o�r�k�s�t�a�t�i�o�n� �s�o�f�t�w�a�r�e�,� �a�n�d� 

�r�e�p�o�r�t�i�n�g� �a�n�y� �b�r�e�a�k� �i�n� �t�h�e� �W�A�N� �c�o�m�m�u�n�i�c�a�t�i�o�n�s� �t�o� �t�h�e� �N�C�C�.� �T�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� 
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�l�e�v�e�l� �p�e�r�s�o�n�n�e�l� �s�u�p�p�o�r�t� �a�l�l� �t�h�e� �W�A�N� �s�o�f�t�w�a�r�e� �a�n�d� �h�a�r�d�w�a�r�e� �e�x�c�l�u�d�i�n�g� �t�h�e� �c�a�b�l�e� 

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

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

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

�O�r�g�a�n�i�z�a�t�i�o�n�a�l� �s�u�p�p�o�r�t� �w�i�l�l� �c�o�n�s�i�s�t� �o�f� �t�w�o� �s�u�p�p�o�r�t� �p�e�o�p�l�e� �f�o�r� �e�a�c�h� �A�C�C�.� �O�n�e� 

�p�e�r�s�o�n� �w�i�l�l� �p�r�o�v�i�d�e� �M�T�A� �e�x�p�e�r�t�i�s�e� �w�h�i�l�e� �t�h�e� �o�t�h�e�r� �w�i�l�l� �p�r�o�v�i�d�e� �r�o�u�t�e�r� �a�n�d� �n�e�t�w�o�r�k�i�n�g� 

�e�x�p�e�r�t�i�s�e�.� �T�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �p�e�r�s�o�n�n�e�l� �w�i�l�l� �r�e�q�u�i�r�e� �i�n�t�e�r�m�e�d�i�a�t�e� �s�k�i�l�l� �l�e�v�e�l�s� 

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

�I�n�t�e�r�m�e�d�i�a�t�e� �S�u�p�p�o�r�t� 

�T�h�e� �i�n�t�e�r�m�e�d�i�a�t�e� �l�e�v�e�l� �s�u�p�p�o�r�t�s� �t�h�e� �e�n�t�i�r�e� �M�I�N�W�K� �W�A�N� �n�e�t�w�o�r�k�.� �P�r�e�v�e�n�t�i�v�e� 

�m�a�i�n�t�e�n�a�n�c�e� �a�c�t�i�v�i�t�i�e�s� �i�n�c�l�u�d�e� �o�p�t�i�m�i�z�a�t�i�o�n� �o�f� �W�A�N� �c�o�m�m�u�n�i�c�a�t�i�o�n�s� �a�n�d� 

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

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

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

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

�a�d�m�i�n�i�s�t�r�a�t�o�r�s�.� 
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�o�m �� �I�n�t�e�r�m�e�d�i�a�t�e� �|� �I�n�t�e�r�m�e�d�i�a�t�e� 

�S�k�i�l�l�s� �S�k�i�l�l�s� 

�O�n� �W�h�o�s�e�  �� �M�I�N�W�K� �M�I�W�K ��s� 
�E�q�u�i�p�m�e�n�t�?� �a�n�d� �V�e�n�d�o�r� �V�e�n�d�o�r� 

�r� �,� �V�i�s�u�a�l�  �� �O�v�e�r�l�o�a�d� �f�r�o�m� �|� �O�v�e�r�h�a�u�l�s� �a�n�d� 
�W�o�r�k� �9� �I�n�s�p�e�c�t�i�o�n� �O�r�g�a�n�i�z�a�t�i�o�n�a�l� �|� �R�e�b�u�i�l�d�s� 

� � 
�a�n�d� �C�h�e�c�k�o�u�t�.� 

�M�i�n�o�r� �S�e�r�v�i�c�e� 
�A�d�j�u�s�t�m�e�n�t�s�,� 
�C�a�l�i�b�r�a�t�i�o�n�,� 
�R�e�p�l�a�c�e�m�e�n�t� � � 

�U�p�g�r�a�d�e�s� 

� � � � 
�M�a�j�o�r� �S�e�r�v�i�c�e� 
�a�n�d� �R�e�p�a�i�r� 

�_� �C�o�m�p�l�i�c�a�t�e�d� 
�U�p�g�r�a�d�e�s� �a�n�d� 
�A�d�j�u�s�t�m�e�n�t�s� 

�D�e�t�a�i�l�e�d� 
�I�n�s�p�e�c�t�i�o�n� 

� � 

�F�i�g�u�r�e� �1�1�.� �M�a�j�o�r� �L�e�v�e�l�s� �o�f� �M�a�i�n�t�e�n�a�n�c�e� 
� � 
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�V�e�n�d�o�r� �S�u�p�p�o�r�t� 

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

�C�o�m�m�e�r�c�i�a�l� �O�f�f� �T�h�e� �S�h�e�l�f� �(�C�O�T�S�)� �p�r�o�d�u�c�t�s�.� �F�a�i�l�u�r�e� �o�f� �t�h�e�s�e� �p�r�o�d�u�c�t�s� �o�r� 

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

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

�a�d�j�u�s�t�m�e�n�t�s�/�c�a�l�i�b�r�a�t�i�o�n�s�,� �a�n�d� �c�o�m�p�l�e�x� �s�y�s�t�e�m� �u�p�g�r�a�d�e�s�.� �A�B�C� �i�s� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� 

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

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

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

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

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

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

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

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

�s�o�f�t�w�a�r�e�.� 

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

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

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

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

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

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

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

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

�F�i�g�u�r�e� �1�2� �s�h�o�w�s� �t�h�e� �l�o�g�i�s�t�i�c� �s�u�p�p�o�r�t� �d�a�t�a� �r�e�q�u�i�r�e�d� �f�o�r� �s�y�s�t�e�m� �p�l�a�n�n�i�n�g� �a�n�d� 

�o�p�e�r�a�t�i�o�n�.� �F�i�g�u�r�e� �1�3� �s�h�o�w�s� �t�h�e� �w�i�d�e� �a�r�e�a� �n�e�t�w�o�r�k� �s�u�p�p�o�r�t� �f�u�n�c�t�i�o�n�s�.� 
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� � 

� � 

� � 

�M�a�i�n�t�e�n�a�n�c�e� �t�a�s�k�s� �a�n�d� �l�e�v�e�l�s� 
�s�e�q�u�e�n�c�e�s� 
�t�i�m�e� 
�f�r�e�q�u�e�n�c�y� 

�F�a�c�i�l�i�t�i�e�s� 
�s�p�e�c�i�a�l� �e�q�u�i�p�m�e�n�t� 
�u�t�i�l�i�t�y� �r�e�q�u�i�r�e�m�e�n�t�s� 
�c�o�s�t�s� 
�H�V�A�C� 

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

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

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

�S�u�p�p�l�y� �s�u�p�p�o�r�t� 
�r�e�p�a�i�r� �l�e�v�e�l�s�/�l�o�c�a�t�i�o�n� 
�r�e�p�a�i�r� �p�a�r�t�s�/�c�o�n�s�u�m�a�b�l�e�s� �§� 
�s�p�a�r�e� �q�u�a�n�t�i�t�y� �a�n�d�t�y�p�e� �§� 
�c�r�i�t�i�c�a�l� �i�t�e�m�s� 
�w�e�a�r� �o�u�t� �r�a�t�e�s� 
�l�e�a�d� �t�i�m�e� 

�A�d�d�i�t�i�o�n�a�l� �f�a�c�t�o�r�s� 
�M�T�B�M�,� �M�T�B�F�,�M�L�H�/�O�H� 
�M�L�H�/�y�e�a�r� 
�L�o�g�i�s�t�i�c� �s�u�p�p�o�r�t� �c�o�s�t� 
�f�a�c�t�o�r�s� 

� � 

�F�i�g�u�r�e� �1�2�.� �L�o�g�i�s�t�i�c� �a�n�d� �S�u�p�p�o�r�t� �D�a�t�a� 

� � 
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� � 

� � 

� � � � � � � 

� � � � �W�A�N� �S�u�p�p�o�r�t�.� 
�F�u�n�c�t�i�o�n�s� 

� � 
� � 

� � � � � � � � � � 

� � 

� � � � 

� � 

� � � � � � � 

�P�e�r�f�o�r�m�a�n�c�e� �§�]� �F�a�u�l�t� 
�M�a�n�a�g�e�m�e�n�t� �|�|� �M�a�n�a�g�e�m�e�n�t� �|� 

�W�o�r�k�s�t�a�t�i�o�n�s� �S�t�a�t�i�s�t�i�c�s� �P�r�e�v�e�n�t� �M�a�i�n�t�e�n�a�n�c�e� 
�R�o�u�t�e�r�s� �A�l�e�r�t�s� �B�a�c�k�u�p�/�R�e�s�t�o�r�e� 

�S�e�r�v�e�r�s� �U�s�a�g�e� �T�r�o�u�b�l�e� �R�e�p�o�r�t�s� 
�P�e�r�i�p�h�e�r�a�l�s� �T�r�o�u�b�l�e� �L�o�g� �T�r�a�i�n�i�n�g� 

�A�p�p�l�i�c�a�t�i�o�n�s� �F�a�u�l�t� �I�d�e�n�t�i�f�i�c�a�t�i�o�n� 
�D�i�r�e�c�t�o�r�i�e�s� 
�C�M� �P�o�l�i�c�i�e�s� 

 ��F�i�g�u�r�e� �1�3�.� �W�A�N� �S�u�p�p�o�r�t� �F�u�n�c�t�i�o�n�s� 

� � 
�s�e�c�u�r�i�t�y� 

� � 

�A�u�d�i�t� �T�r�a�i�l� 
�V�i�r�u�s� �P�r�o�t�e�c�t�i�o�n� 

� � 
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�S�y�s�t�e�m� �T�e�s�t� �a�n�d� �E�v�a�l�u�a�t�i�o�n� �C�o�n�c�e�p�t� 

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

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

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

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

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

�I�.� �I�n�t�r�o�d�u�c�t�i�o�n� 

�T�h�e� �M�I�N�W�K� �(�M�a�n�a�g�e�m�e�n�t� �I�n�f�o�r�m�a�t�i�o�n� �N�e�t�w�o�r�k�)� �S�y�s�t�e�m� �w�i�l�l� �b�e� �u�p�g�r�a�d�i�n�g� �a�l�l� 

�s�i�t�e�s� �f�r�o�m� �a� �p�r�o�p�r�i�e�t�a�r�y� �(�W�A�N�G�)� �m�a�i�l� �s�y�s�t�e�m� �t�o� �t�h�e� �r�e�c�o�m�m�e�n�d�e�d� �C�C�I�T�T� �X�.�4�0�0� 

�m�a�i�l� �s�t�a�n�d�a�r�d� �a�n�d� �X�.�5�0�0� �d�i�r�e�c�t�o�r�y� �s�e�r�v�i�c�e�s�.� �A�s�y�n�c�h�r�o�n�o�u�s� �T�r�a�n�s�f�e�r� �M�o�d�e� �(�A�T�M�)� 

�s�w�i�t�c�h�i�n�g� �w�i�t�h� �S�y�n�c�h�r�o�n�o�u�s� �O�p�t�i�c�a�l� �N�e�t�w�o�r�k� �(�S�O�N�E�T�)� �i�n�f�r�a�s�t�r�u�c�t�u�r�e�s� �w�i�l�l� �a�l�s�o� �b�e� 

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

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

�A�r�e�a� �C�o�n�t�r�o�l� �C�e�n�t�e�r�s�.� 

�l�l�.� �S�c�o�p�e� 

�T�h�e� �T�e�s�t� �a�n�d� �E�v�a�l�u�a�t�i�o�n� �C�o�n�c�e�p�t� �d�e�s�c�r�i�b�e�s� �t�h�e� �t�e�s�t�i�n�g� �t�h�a�t� �w�i�l�l� �t�a�k�e� �p�l�a�c�e� �a�t� 

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

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

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

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

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

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

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

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

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

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

�I�V�.� �T�e�s�t� �P�l�a�n� 

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

�1�.� �P�o�w�e�r� �U�p� �(�T�h�i�s� �i�s� �a�l�s�o� �a�n� �o�p�e�r�a�t�i�o�n�a�l� �p�r�o�c�e�d�u�r�e� �b�u�t� �d�o�u�b�l�e�s� �t�o� �t�e�s�t� �t�h�a�t� 

�a�l�l� �c�o�n�n�e�c�t�i�o�n�s� �a�r�e� �w�o�r�k�i�n�g�.�)� 

�2�.� �I�n�i�t�i�a�l� �C�o�m�m�u�n�i�c�a�t�i�o�n�s� 

�3�.� �S�e�n�d� �a�n�d� �R�e�c�e�i�v�e� �M�a�i�l� 

�4�.� �N�e�t�w�o�r�k� �M�o�n�i�t�o�r�i�n�g� �F�u�n�c�t�i�o�n�a�l�i�t�y� 

�5�.� �D�i�r�e�c�t�o�r�y� �S�y�n�c�h�r�o�n�i�z�a�t�i�o�n� 

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

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

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

�d�o�c�u�m�e�n�t�a�t�i�o�n� �o�f� �s�y�s�t�e�m� �t�e�s�t�i�n�g�.� 
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�3�.�3�)� �A�d�v�a�n�c�e�d� �S�y�s�t�e�m� �P�l�a�n�n�i�n�g� 

�M�a�n�a�g�e�m�e�n�t� �S�c�o�p�e� 

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

�h�e�t�e�r�o�g�e�n�e�o�u�s� �E�-�m�a�i�l� �m�e�s�s�a�g�i�n�g� �s�y�s�t�e�m�s�.� �T�h�e� �M�I�N�W�K� �s�y�s�t�e�m� �w�i�l�l� �b�e� �d�e�s�i�g�n�e�d� 

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

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

�f�o�r� �t�h�e� �e�x�c�h�a�n�g�e� �o�f� �m�e�s�s�a�g�e�s� �a�n�d� �E�-�m�a�i�l� �a�t�t�a�c�h�m�e�n�t�s� �b�e�t�w�e�e�n� �s�i�t�e�s� �u�s�i�n�g� �C�O�T�S� 

�h�a�r�d�w�a�r�e� �a�n�d� �s�o�f�t�w�a�r�e�.� �T�h�i�s� �a�r�c�h�i�t�e�c�t�u�r�e� �w�i�l�l� �m�a�x�i�m�i�z�e� �t�h�e� �u�s�e� �o�f� �E�-�m�a�i�l� �(�X�.�4�0�0�)� 

�s�t�a�n�d�a�r�d�s�;� �E�l�e�c�t�r�o�n�i�c� �D�a�t�a� �I�n�t�e�r�c�h�a�n�g�e� �(�C�A�L�S�)� �s�t�a�n�d�a�r�d�s�;� �D�i�r�e�c�t�o�r�y� �S�e�r�v�i�c�e� �(�X�.�5�0�0�)� 

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

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

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

�P�r�o�j�e�c�t� �M�a�n�a�g�e�m�e�n�t� �P�r�o�c�e�s�s� 

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

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

�f�u�n�c�t�i�o�n�a�l�i�t�y� �o�f� �t�h�e� �s�y�s�t�e�m�.� �A�n� �I�n�i�t�i�a�l� �D�e�s�i�g�n� �R�e�v�i�e�w� �(�I�D�R�)� �w�i�l�l� �b�e� �h�e�l�d�,� �a�n�d�,� �i�f� �t�h�e� 

�o�u�t�c�o�m�e� �o�f� �t�h�e� �I�D�R� �i�s� �f�a�v�o�r�a�b�l�e�,� �a�n� �i�n�i�t�i�a�l� �p�r�o�t�o�t�y�p�e� �w�i�l�l� �b�e� �d�e�v�e�l�o�p�e�d�.� �A� 

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

�w�i�l�l� �b�e� �d�o�c�u�m�e�n�t�e�d� �a�n�d� �a�d�d�r�e�s�s�e�d� �i�n� �t�h�e� �P�r�e�l�i�m�i�n�a�r�y� �D�e�s�i�g�n� �R�e�v�i�e�w� �(�P�D�R�)�.� �I�f� �t�h�e� 

�o�u�t�c�o�m�e� �o�f� �t�h�e� �P�D�R� �i�s� �f�a�v�o�r�a�b�l�e�,� �a� �f�i�n�a�l� �p�r�o�t�o�t�y�p�e� �w�i�l�l� �b�e� �d�e�v�e�l�o�p�e�d�.� �L�i�m�i�t�a�t�i�o�n�s� 
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�a�n�d� �c�o�n�c�e�r�n�s� �n�o�t�e�d� �d�u�r�i�n�g� �t�h�e� �f�i�n�a�l� �p�r�o�t�o�t�y�p�e� �d�e�m�o�n�s�t�r�a�t�i�o�n� �w�i�l�l� �b�e� �d�o�c�u�m�e�n�t�e�d� 

�a�n�d� �a�d�d�r�e�s�s�e�d� �a�t� �t�h�e� �C�r�i�t�i�c�a�l� �D�e�s�i�g�n� �R�e�v�i�e�w� �(�C�D�R�)�.� �C�r�i�t�i�c�a�l� �s�y�s�t�e�m� �d�e�s�i�g�n� �i�s�s�u�e�s� 

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

�i�m�p�l�e�m�e�n�t�a�t�i�o�n� �w�i�l�l� �b�e� �m�a�d�e�.� 

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

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

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

�c�o�m�p�l�e�t�i�o�n� �o�f� �t�h�e� �f�i�n�a�l� �p�r�o�t�o�t�y�p�e�.� �I�n�i�t�i�a�l� �V�a�l�i�d�a�t�i�o�n�,� �V�e�r�i�f�i�c�a�t�i�o�n�,� �a�n�d� �A�c�c�e�p�t�a�n�c�e� 

�(�I�n�i�t�i�a�l� �V�V�&�A�)� �t�e�s�t�i�n�g� �w�i�l�l� �b�e� �c�o�n�d�u�c�t�e�d� �a�f�t�e�r� �t�h�e� �i�n�i�t�i�a�l� �s�y�s�t�e�m� �d�e�l�i�v�e�r�y�,� �a�n�d� �w�i�l�l� �b�e� 

�t�h�e� �f�o�r�m�a�l� �m�e�c�h�a�n�i�s�m� �b�y� �w�h�i�c�h� �t�h�e� �I�n�i�t�i�a�l� �O�p�e�r�a�t�i�o�n�a�l� �C�a�p�a�b�i�l�i�t�y� �(�I�O�C�)� �o�f� �t�h�e� �s�y�s�t�e�m� 

�i�s� �a�c�c�e�p�t�e�d�.� �F�i�n�a�l� �V�a�l�i�d�a�t�i�o�n� �V�e�r�i�f�i�c�a�t�i�o�n�,� �a�n�d� �A�c�c�e�p�t�a�n�c�e� �(�F�i�n�a�l� �V�V�&�A�)� �t�e�s�t�i�n�g� �w�i�l�l� 

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

�w�h�i�c�h� �t�h�e� �F�u�l�l� �O�p�e�r�a�t�i�o�n�a�l� �C�a�p�a�b�i�l�i�t�y� �(�F�O�C�)� �o�f� �t�h�e� �s�y�s�t�e�m� �i�s� �a�c�c�e�p�t�e�d�.� 

�P�r�o�j�e�c�t� �M�a�n�a�g�e�m�e�n�t� �P�o�l�i�c�i�e�s� 

�E�n�g�i�n�e�e�r�i�n�g� �R�e�v�i�e�w� �B�o�a�r�d�s� 

�A�n� �E�n�g�i�n�e�e�r�i�n�g� �R�e�v�i�e�w� �B�o�a�r�d� �(�E�R�B�)� �w�i�l�l� �b�e� �e�s�t�a�b�l�i�s�h�e�d� �i�n� �s�u�p�p�o�r�t� �o�f� �a�n�d� 

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

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

�a�n�d� �a�s�s�i�s�t�a�n�c�e� �t�o� �t�h�e� �p�r�o�j�e�c�t� �m�a�n�a�g�e�r�.� �T�h�e� �E�R�B� �w�i�l�l� �b�e� �c�o�n�v�e�n�e�d� �t�o� �f�a�c�t� �f�i�n�d� �a�n�d� 

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

�8�3



�P�r�o�j�e�c�t� �M�a�n�a�g�e�m�e�n�t� �R�e�v�i�e�w�s� 

�A� �P�r�o�j�e�c�t� �M�a�n�a�g�e�m�e�n�t� �R�e�v�i�e�w� �(�P�M�R�)� �w�i�l�l� �b�e� �c�o�n�v�e�n�e�d� �a�t� �t�h�e� �r�e�q�u�e�s�t� �o�f� �s�e�n�i�o�r� 

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

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

�o�r� �f�u�l�l� �a�u�t�h�o�r�i�z�a�t�i�o�n�s� �t�o� �p�r�o�c�e�e�d� �t�o� �a� �F�O�C� �s�y�s�t�e�m�.� �T�h�e� �c�o�n�t�e�n�t�s� �o�f� �L�i�f�e�-�C�y�c�l�e� 

�p�r�o�j�e�c�t� �r�e�v�i�e�w�s� �a�r�e� �s�h�o�w�n� �i�n� �F�i�g�u�r�e� �1�4�.� �T�h�i�s� �p�r�o�j�e�c�t� �a�c�c�o�m�p�l�i�s�h�e�s� �t�h�e� �p�r�o�j�e�c�t� 

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

�d�e�t�a�i�l� �d�e�s�i�g�n� �r�e�v�i�e�w�s�.� �F�i�g�u�r�e� �1�5� �p�r�o�v�i�d�e�s� �a� �p�r�o�j�e�c�t� �d�o�c�u�m�e�n�t�a�t�i�o�n� �c�h�e�c�k�l�i�s�t�.� 

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

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

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

�C�o�n�f�i�g�u�r�a�t�i�o�n� �C�o�n�t�r�o�l� 

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

�C�o�n�t�r�o�l� �f�o�r� �t�h�e� �M�I�N�W�K� �e�f�f�o�r�t�.� �T�h�e� �s�p�e�c�i�f�i�c� �c�o�n�f�i�g�u�r�a�t�i�o�n� �m�a�n�a�g�e�m�e�n�t� �d�u�t�i�e�s� �a�n�d� 

�p�r�o�c�e�s�s�e�s� �t�h�a�t� �a�p�p�l�y� �t�o� �t�h�e� �M�I�N�W�K� �e�f�f�o�r�t� �i�n�c�l�u�d�e�s� �s�o�f�t�w�a�r�e� �v�e�r�s�i�o�n� �c�o�n�t�r�o�l�;� 

�h�a�r�d�w�a�r�e� �b�a�s�e�l�i�n�e� �c�o�n�t�r�o�l�;� �r�e�q�u�i�r�e�m�e�n�t�s� �t�r�a�c�e�a�b�i�l�i�t�y�;� �a�c�t�i�o�n� �i�t�e�m� �t�r�a�c�k�i�n�g�;� �d�o�c�u�m�e�n�t� 

�c�o�n�t�r�o�l�;� �a�n�d� �c�h�a�n�g�e� �c�o�n�t�r�o�l�.� 
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�M�I�N�W�K� �L�i�f�e�-�C�y�c�l�e� �P�r�o�j�e�c�t� �R�e�v�i�e�w�s� 

�1�.� �P�r�o�g�r�a�m� �P�l�a�n� �R�e�v�i�e�w� 
�-� �C�o�n�d�u�c�t� �M�a�n�a�g�e�m�e�n�t� �S�u�p�p�o�r�t� �S�t�a�f�f� �c�o�n�c�e�p�t� �r�e�v�i�e�w� 
�-� �C�r�e�a�t�e� �u�s�e�r� �r�e�q�u�i�r�e�m�e�n�t�s� �s�t�a�t�e�m�e�n�t� 

� � � 
�-� �D�e�f�i�n�e� �i�n�i�t�i�a�l� �s�y�s�t�e�m� �c�o�n�c�e�p�t� �(�b�u�d�g�e�t�,� �s�c�h�e�d�u�l�e� �a�n�d� �r�e�s�o�u�r�c�e� �e�s�t�i�m�a�t�e�s�)� 
�-� �D�e�v�e�l�o�p� �i�n�i�t�i�a�l� �s�y�s�t�e�m� �a�c�q�u�i�s�i�t�i�o�n� �p�l�a�n� 
�-� �E�s�t�a�b�l�i�s�h� �a�c�q�u�i�s�i�t�i�o�n� �s�t�r�a�t�e�g�y� �(�s�t�a�f�f�i�n�g�,� �c�o�n�t�r�a�c�t�i�n�g�,� �a�n�d� �r�e�s�o�u�r�c�e�s�)� 
�-� �C�o�n�d�u�c�t� �t�r�a�d�e� �s�t�u�d�y� 
�-� �A�n�a�l�y�z�e� �t�e�c�h�n�o�l�o�g�y� �d�r�i�v�e�r�s� 

�2�.� �P�r�o�j�e�c�t� �I�n�i�t�i�a�t�i�o�n� �R�e�v�i�e�w� 
�-� �C�o�n�d�u�c�t� �P�r�o�g�r�a�m� �R�e�v�i�e�w� �B�o�a�r�d� �d�e�c�i�s�i�o�n� �b�r�i�e�f�i�n�g� 
�-� �E�s�t�a�b�l�i�s�h� �p�r�o�j�e�c�t� �w�o�r�k� �a�g�r�e�e�m�e�n�t�s� �(�G�O�/�N�O� �G�O� �d�e�c�i�s�i�o�n�)� 
�-� �D�e�f�i�n�e� �p�r�o�j�e�c�t� �r�e�q�u�i�r�e�m�e�n�t�s� �m�a�n�a�g�e�m�e�n�t� �,� 
�-� �E�s�t�a�b�l�i�s�h� �v�e�r�i�f�i�c�a�t�i�o�n� �a�n�d� �v�a�l�i�d�a�t�i�o�n� �a�p�p�r�o�a�c�h� 
�-� �E�s�t�a�b�l�i�s�h� �p�r�o�j�e�c�t� �t�e�a�m� �i�d�e�n�t�i�f�i�c�a�t�i�o�n� 
�-� �C�r�e�a�t�e� �W�o�r�k� �B�r�e�a�k�d�o�w�n� �S�t�r�u�c�t�u�r�e� �a�n�d� �b�u�d�g�e�t� �a�l�l�o�c�a�t�i�o�n�s� 
�-� �C�r�e�a�t�e� �p�r�o�j�e�c�t� �p�r�o�d�u�c�t�s� �l�i�s�t� �a�n�d� �f�a�c�t� �s�h�e�e�t�s� 
�-� �D�e�v�e�l�o�p� �d�e�t�a�i�l� �s�c�h�e�d�u�l�e�s� �w�i�t�h� �r�e�s�o�u�r�c�e�s� �r�e�q�u�i�r�e�d� 
�-� �P�e�r�f�o�r�m� �c�r�i�t�i�c�a�l� �p�a�t�h� �i�d�e�n�t�i�f�i�c�a�t�i�o�n� �a�n�d� �s�c�h�e�d�u�l�e� �r�i�s�k� �a�n�a�l�y�s�i�s� 
�-� �E�s�t�a�b�l�i�s�h� �r�i�s�k� �m�a�n�a�g�e�m�e�n�t� �a�p�p�r�o�a�c�h� 
�-� �D�e�v�e�l�o�p� �c�o�n�t�r�o�l� �s�y�s�t�e�m�s�,� �v�i�s�i�b�i�l�i�t�y� �s�y�s�t�e�m�s�,� �s�t�a�t�u�s� �s�y�s�t�e�m�s� 
�-� �E�s�t�a�b�l�i�s�h� �l�e�a�d�e�r�s�h�i�p� �a�p�p�r�o�a�c�h� 

�3�.� �S�y�s�t�e�m� �R�e�q�u�i�r�e�m�e�n�t�s� �R�e�v�i�e�w� 
�-� �C�o�n�d�u�c�t� �u�s�e�r� �r�e�q�u�i�r�e�m�e�n�t� �s�t�a�t�e�m�e�n�t� �s�u�m�m�a�r�y� 
�-� �D�e�v�e�l�o�p� �s�y�s�t�e�m� �r�e�q�u�i�r�e�m�e�n�t�s� �d�o�c�u�m�e�n�t� 
�-� �C�r�e�a�t�e� �r�e�q�u�i�r�e�m�e�n�t�s� �m�o�d�e�l�s� 
�-� �P�e�r�f�o�r�m� �r�e�q�u�i�r�e�m�e�n�t�s� �a�n�a�l�y�s�i�s� 
�-� �P�e�r�f�o�r�m� �o�p�e�r�a�t�i�o�n�a�l� �e�n�v�i�r�o�n�m�e�n�t� �s�t�u�d�i�e�s� 
�-� �E�s�t�a�b�l�i�s�h� �c�o�n�c�e�p�t� �s�e�l�e�c�t�i�o�n� �c�r�i�t�e�r�i�a� 
�-� �P�e�r�f�o�r�m� �t�r�a�d�e� �s�t�u�d�y� 
�-� �I�d�e�n�t�i�f�y� �t�e�c�h�n�o�l�o�g�y� �d�r�i�v�e�r�s� 
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�F�i�g�u�r�e� �1�4�.� �L�i�f�e�-�C�y�c�l�e� �P�r�o�j�e�c�t� �R�e�v�i�e�w�s� 

� � 

�8�5� 

� 



� � 

� � � � � � 
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� � � �4�.� �P�r�e�l�i�m�i�n�a�r�y� �D�e�s�i�g�n� �R�e�v�i�e�w� 
�-� �D�e�v�e�l�o�p� �d�e�s�i�g�n�-�t�o� �p�e�r�f�o�r�m�a�n�c�e� �s�p�e�c�i�f�i�c�a�t�i�o�n�s� 
�-� �D�e�v�e�l�o�p� �r�e�q�u�i�r�e�m�e�n�t�s� �t�r�a�c�e�a�b�i�l�i�t�y� �r�e�s�u�l�t�s� 
�-� �C�o�n�d�u�c�t� �r�i�s�k� �a�s�s�e�s�s�m�e�n�t� �(�b�a�s�e�d� �o�n� �d�e�s�i�g�n� �f�e�a�s�i�b�i�l�i�t�y� �m�o�d�e�l�i�n�g� �a�n�d� �t�e�s�t�i�n�g�)� 
�-� �D�e�f�i�n�e� �a�r�c�h�i�t�e�c�t�u�r�e� 
�-� �D�e�f�i�n�e� �p�e�r�f�o�r�m�a�n�c�e� �s�p�e�c�i�f�i�c�a�t�i�o�n� 
�-� �D�e�v�e�l�o�p� �p�r�o�j�e�c�t� �s�c�h�e�d�u�l�e� 
�-� �D�e�v�e�l�o�p� �v�e�r�i�f�i�c�a�t�i�o�n� �p�l�a�n� 
�-� �D�e�v�e�l�o�p� �i�n�t�e�g�r�a�t�i�o�n� �p�l�a�n� 
�-� �D�e�v�e�l�o�p� �d�e�p�l�o�y�m�e�n�t� �p�l�a�n� 
�-� �D�e�v�e�l�o�p� �i�n�i�t�i�a�l� �o�p�e�r�a�t�o�r ��s� �a�n�d� �u�s�e�r ��s� �m�a�n�u�a�l� 
�-� �D�o�c�u�m�e�n�t�a�t�i�o�n� �a�u�d�i�t� 

�5�.� �C�r�i�t�i�c�a�l� �D�e�s�i�g�n� �R�e�v�i�e�w� 
�-� �C�r�e�a�t�e� �"�B�u�i�l�t�-�t�o�"� �d�e�s�i�g�n� �d�o�c�u�m�e�n�t�a�t�i�o�n� �(�d�r�a�w�i�n�g�s�,� �p�r�o�c�e�s�s� �s�p�e�c�i�f�i�c�a�t�i�o�n�s�)� 
�-� �C�r�e�a�t�e�  ��C�o�d�e�-�t�o�"� �d�e�s�i�g�n� �d�o�c�u�m�e�n�t�a�t�i�o�n� �(�d�e�v�e�l�o�p�m�e�n�t� �f�o�l�d�e�r�s� �a�n�d� �m�a�n�u�a�l�s�)� 

�6�.� �T�e�s�t� �R�e�a�d�i�n�e�s�s� �R�e�v�i�e�w� 
�-� �I�m�p�l�e�m�e�n�t� �t�e�s�t� �p�l�a�n�s�,� �p�r�o�c�e�d�u�r�e�s� �a�n�d� �c�o�n�f�i�g�u�r�a�t�i�o�n�s�,� �t�e�s�t� 

�e�q�u�i�p�m�e�n�t�/�f�a�c�i�l�i�t�i�e�s� 
�-� �E�s�t�a�b�l�i�s�h� �p�e�r�s�o�n�n�e�l� �r�e�s�p�o�n�s�i�b�i�l�i�t�i�e�s� �a�n�d� �q�u�a�l�i�f�i�c�a�t�i�o�n�s� 
�-� �D�e�f�i�n�e� �c�o�m�p�l�e�t�i�o�n� �d�a�t�e�,� �e�x�p�e�c�t�e�d� �r�e�s�u�l�t�s�,� �a�c�c�e�p�t�a�b�l�e� �r�e�s�u�l�t�s�,� �a�n�d� �m�e�t�h�o�d�s� 
�-� �E�s�t�a�b�l�i�s�h� �s�e�c�u�r�i�t�y� �t�e�s�t�i�n�g� �p�r�o�c�e�d�u�r�e�s� 
�-� �I�m�p�l�e�m�e�n�t� �q�u�a�l�i�t�y� �a�s�s�u�r�a�n�c�e� �m�e�t�h�o�d�s� 
�-� �A�n�a�l�y�z�e� �t�e�s�t� �f�a�i�l�u�r�e� �p�r�o�c�e�d�u�r�e�s�,� �d�a�t�a� �a�n�a�l�y�s�i�s� �p�l�a�n�s� �a�n�d� �p�r�o�c�e�d�u�r�e�s� 
�-� �A�n�a�l�y�z�e� �t�e�s�t� �s�i�t�e� �a�n�d� �p�r�e�p�a�r�a�t�i�o�n� �s�t�a�t�u�s� 

�F�i�g�u�r�e� �1�4� �c�o�n�t�.� �L�i�f�e�-�C�y�c�l�e� �P�r�o�j�e�c�t� �R�e�v�i�e�w�s� 

� � 
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�7�.� �V�a�l�i�d�a�t�i�o�n� �R�e�a�d�i�n�e�s�s� �R�e�v�i�e�w� 
�-� �E�s�t�a�b�l�i�s�h� �v�a�l�i�d�a�t�i�o�n� �p�l�a�n�s� �a�n�d� �p�r�o�c�e�d�u�r�e�s� 
�-� �V�a�l�i�d�a�t�e� �t�e�s�t� �c�o�n�f�i�g�u�r�a�t�i�o�n� �a�n�d� �e�q�u�i�p�m�e�n�t� �-� 
�-� �I�m�p�l�e�m�e�n�t� �s�e�c�u�r�i�t�y� �v�a�l�i�d�a�t�i�o�n� �p�r�o�c�e�d�u�r�e�s� 
�-� �H�a�r�d�w�a�r�e� �c�o�n�f�i�g�u�r�a�t�i�o�n� �a�u�d�i�t� 
�-� �S�o�f�t�w�a�r�e� �c�o�n�f�i�g�u�r�a�t�i�o�n� �a�u�d�i�t� 
�-� �D�e�v�e�l�o�p� �s�o�f�t�w�a�r�e� �Q�A� �p�l�a�n� 
�-� �A�n�a�l�y�z�e� �t�e�c�h�n�i�c�a�l� �j�u�s�t�i�f�i�c�a�t�i�o�n� �f�o�r� �t�h�e� �d�e�s�i�g�n� 

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

�8�.� �A�c�c�e�p�t�a�n�c�e� �R�e�v�i�e�w� 
�-� �P�r�e�f�o�r�m� �v�e�r�i�f�i�c�a�t�i�o�n� �o�f� �r�e�q�u�i�r�e�m�e�n�t�s� 
�-� �D�o�c�u�m�e�n�t� �t�e�s�t� �r�e�s�u�l�t�s� 
�-� �C�a�p�t�u�r�e� �d�e�m�o�n�s�t�r�a�t�i�o�n� �a�n�d� �i�n�s�p�e�c�t�i�o�n� �r�e�s�u�l�t�s� 
�-� �C�o�n�d�u�c�t� �a�n�a�l�y�s�i�s� �a�n�d� �c�r�e�a�t�e� �l�e�s�s�o�n�s� �l�e�a�r�n�e�d� 

�9�.� �D�e�p�l�o�y�m�e�n�t� �R�e�a�d�i�n�e�s�s� �R�e�v�i�e�w� 

�-� �s�p�e�c�i�f�i�e�d� 
�-� �A�n�a�l�y�z�e� �r�e�s�o�l�u�t�i�o�n� �o�f� �a�l�l� �d�i�s�c�r�e�p�a�n�c�i�e�s� �s�i�n�c�e� �S�y�s�t�e�m� �V�e�r�i�f�i�c�a�t�i�o�n� 

�1�0�.� �O�p�e�r�a�t�i�o�n�a�l� �R�e�a�d�i�n�e�s�s� �R�e�v�i�e�w� 
�-� �D�e�v�e�l�o�p� �o�p�e�r�a�t�i�o�n�a�l� �d�e�m�o�n�s�t�r�a�t�i�o�n� �p�r�o�c�e�d�u�r�e�s� 
�-� �D�e�v�e�l�o�p� �o�p�e�r�a�t�i�o�n�a�l� �a�n�d� �m�a�i�n�t�e�n�a�n�c�e� �p�r�o�c�e�d�u�r�e�s� 

�1�1�.� �O�p�e�r�a�t�i�o�n�a�l� �A�c�c�e�p�t�a�n�c�e� �R�e�v�i�e�w� 
�-� �I�m�p�l�e�m�e�n�t� �o�p�e�r�a�t�i�o�n�a�l� �d�e�m�o�n�s�t�r�a�t�i�o�n� �p�r�o�c�e�d�u�r�e�s� 
�-� �D�o�c�u�m�e�n�t� �o�p�e�r�a�t�i�o�n�a�l� �T�e�s�t� �R�e�s�u�l�t�s� 
�-� �C�a�p�t�u�r�e� �c�o�r�r�e�c�t�i�v�e� �a�c�t�i�o�n� �r�e�s�u�l�t�s� �f�o�r� �d�i�s�c�r�e�p�a�n�c�y� �r�e�p�o�r�t�s� 
�-� �C�r�e�a�t�e� �o�p�e�r�a�t�i�o�n�a�l� �r�e�a�d�i�n�e�s�s� �c�e�r�t�i�f�i�c�a�t�e� 
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�F�i�g�u�r�e� �1�4� �c�o�n�t�.� �L�i�f�e�-�C�y�c�l�e� �P�r�o�j�e�c�t� �R�e�v�i�e�w�s� 

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

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

� 



� � 

�P�r�o�j�e�c�t� �D�o�c�u�m�e�n�t�a�t�i�o�n� �C�h�e�c�k�l�i�s�t� 
� � 

� � � � 

�P�R�O�J�E�C�T� �I�N�I�T�A�T�I�O�N�R�E�R�V�E�S�T� �w�w� �e�e� 

�P�R�O�J�E�C�T� �M�A�N�A�G�E�M�E�N�T� �P�L�A�N� �~�  ��  ��  ��  �� �e�e� �=�e� �e�e�e� �e�e� �e�e�e� 

�C�O�N�F�I�G�U�R�A�T�I�O�N� �M�A�N�A�G�E�M�E�N�T� �P�L�A�N� �~�  � ��~� �=�]� �=� �=� �=� �e�w� �e�e� �e�e� �e�e� 

�S�Y�S�T�E�M� �R�E�Q�U�I�R�E�M�E�N�T�S� �D�O�C�U�M�E�N�T�  ��~�  � ��- ��  ��-�  ��-�  ��- � ��  ��-�  ��-�  ��- � ��  �� 

�O�P�E�R�A�T�I�O�N�S� �C�O�N�C�E�P�T� �D�O�C�U�M�E�N�T�  ��-�  � ��  �� �~�  ��-�  � � ��  ��-� �=�  ��  ��  �� �-�  �� 

�S�Y�S�T�E�M� �D�E�V�E�L�O�P�M�E�N�T� �P�L�A�N� �c�n� �o�e� �w�e� �m�e�e� �e�e� �e�e� �e�e� 

�P�R�O�J�E�C�T� �S�C� �H�E�D�U�L�E� 

�S�E�C�U�R�I�T�Y�P�L�A�N� 

�C�O�M�M�E�R�C�I�A�L� �O�F�F� �T�H�E� �S�H�E�L�F� �(�C�O�T�S�)� �E�V�A�L�U�A�T�O�N� �- � ��~ ��- � � � � ��- �� 

�I�N�V�E�S�T�I�G�A�T�I�V�E� �R�E�P�O�R�T�.� �L�L� �L�k� 

�S�Y�S�T�E�M� �D�E�S�I�G�N�S�P�E�C�I�F�C�A�T�I�O�N� �~�~� �~�~�.� �e�e� 

�D�A�T�A� �D�E�F�I�N�M�O�N�D�O�C�U�M�E�N�T� �_�_�_� 

�R�E�Q�U�I�R�E�M�E�N�T� �V�E�R�I�F�I�C�A�T�I�O�N� �T�R�A�C�E�A�B�I�L�I�T�Y� �M�A�T�R�K� �-�  ��  � � ��  ��  ��  � �� 

�I�N�T�E�G�R�A�T�I�O�N� �T�E�S�T�P�L�A�N� �~�~�.� �e�e� 

�A�C�C�E�P�T�A�N�C�E� �T�E�S�T� �P�L�A�N� �-�  ��  ��- �� �~�~�  ��- � � ��- �� �e�e� 

�T�R�A�N�S�I�T�I�O�N�P�L�A�N� �~�~� �e�e� 

�T�R�A�I�N�I�N�G� �P�L�A�N� �2� �e�e� 

�F�A�C�I�L�I�T�Y� �I�N�T�E�R�F�A�C�E� �D�R�A�W�I�N�G�S� �.�.�. ��~ � � ��~�.�~�-�. ��~ ��.�.�~ � � ��-� 

�I�N�T�E�G� �R�A�T�I�O�N� �T�E�S�T� �P�R�O�C�E�D�U�R�E�S� �_�.�.�.�  ��~� �.�  ��  � ��  ��-�  ��-� �e�o� �=� �=� 

�U�S�E�R� �M�A�N�U�A�L� �-�~ ��~ ��- ��- ��~ ��/�-� �~�~�~� �~�~� 

�O�P�E�R�A�T�O�R� �M�A�N�U�A�L�  ��~ ��- � ��~ ��- ��-�~�~ � ��~�-�- ��~ ��- ��~�  � ��-�-�-�-�- �� 

�P�R�O�V�E�C�T�C�L�O�S�U�R�E�M�E�M�O� �2� �2� �o�o� 

�I�N�T�E�G�R�A�T�I�O�N� �T�E�S�T�R�E�P�O�R�T� �-� �~ � �� �~�- ��~ ��-�~�- ��~�- ��-�~�-�-�~�- �� 

�A�C�C�E�P�T�A�N�C�E� �T�E�S�T� �R�E�P�O�R�T�  ��~ � � � ��- ��~ ��- ��-�~�- ��-�~�~ ��-�~�~�~�~�- ��~�-�~�-� 

�V�E�R�S�I�O�N� �D�E�S�C�R�I�P�T�I�O�N� �D�O�C�U�M�E�N�T�  ��  ��  ��  ��~ �� �=�  �� �=� �=� �-� �e�e� �=� � � �S�E�R� �e�a�e� �a�e� �e�e�n� �D�e�s� �E�E�R�E� �S�E�S� �e�e�e� �S�O�n�E� �T�E�N�N�E�S�S�E� �R�E�E�S�E� �R�E� �E�E�S� �S�E�O� �a�N� �S�N�S� �S�e�o� �S�N�U� �R�E�S� �S�E�S� �O�S� �T�E�D� �E� �T�a�D� �D�e� �a�T� �e�a�e� �e�e�n� �e�e�e� �e�e�e� 

� � 
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�P�r�o�j�e�c�t� �M�a�n�a�g�e�m�e�n�t� �P�l�a�n� 

�P�o�l�i�c�y� �S�u�m�m�a�r�y� 

�M�I�N�W�K� �w�i�l�l� �b�e� �m�a�n�a�g�e�d� �a�c�c�o�r�d�i�n�g� �t�o� �a� �P�r�o�j�e�c�t� �M�a�n�a�g�e�m�e�n�t� �P�l�a�n�.� �I�t� �s�h�a�l�l� �b�e� 

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

�M�a�n�a�g�e�m�e�n�t� �P�l�a�n� �i�s� �u�s�e�d� �t�o� �d�e�f�i�n�e� �t�h�e� �m�a�n�a�g�e�m�e�n�t� �e�n�v�i�r�o�n�m�e�n�t� �t�h�r�o�u�g�h�o�u�t� �t�h�e� 

�l�i�f�e�-�c�y�c�l�e� �f�o�r� �t�h�e� �p�r�o�j�e�c�t�.� 

�G�u�i�d�a�n�c�e� 

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

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

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

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

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

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

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

�R�e�v�i�e�w� �a�n�d� �i�s� �u�p�d�a�t�e�d� �a�s� �r�e�q�u�i�r�e�d� �t�h�r�o�u�g�h� �t�h�e� �I�m�p�l�e�m�e�n�t�a�t�i�o�n� �a�n�d� �I�n�t�e�g�r�a�t�i�o�n� 

�P�e�r�i�o�d�.� 

�8�9



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

�P�o�l�i�c�y� �S�u�m�m�a�r�y� 

�T�h�e� �O�p�e�r�a�t�i�o�n�s� �C�o�n�c�e�p�t� �D�o�c�u�m�e�n�t� �i�s� �u�s�e�d� �t�o� �d�e�s�c�r�i�b�e� �m�a�j�o�r� �o�p�e�r�a�t�i�o�n�a�l� 

�a�c�t�i�v�i�t�i�e�s�,� �s�e�q�u�e�n�c�e�s� �o�f� �e�v�e�n�t�s�,� �t�i�m�e�l�i�n�e�s�,� �a�n�d� �i�n�t�e�r�a�c�t�i�o�n� �o�f� �i�n�t�e�r�f�a�c�e�s�.� �|� 

�G�u�i�d�a�n�c�e� 

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

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

�m�o�d�e�.� �T�h�e� �a�u�d�i�e�n�c�e� �i�s� �t�h�e� �u�s�e�r�,� �t�h�e� �c�u�s�t�o�m�e�r�,� �a�n�d� �t�h�e� �O� �&� �M� �p�e�r�s�o�n�n�e�l�.� �I�t� �h�e�l�p�s� 

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

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

�T�h�e� �O�p�e�r�a�t�i�o�n�s� �C�o�n�c�e�p�t� �D�o�c�u�m�e�n�t� �i�s� �b�a�s�e�l�i�n�e�d� �a�t� �t�h�e� �S�y�s�t�e�m� �R�e�q�u�i�r�e�m�e�n�t�s� 

�R�e�v�i�e�w� �a�n�d� �i�s� �m�a�i�n�t�a�i�n�e�d� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �r�e�s�t� �o�f� �t�h�e� �l�i�f�e�-�c�y�c�l�e�.� 
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�C�o�n�f�i�g�u�r�a�t�i�o�n� �M�a�n�a�g�e�m�e�n�t� �P�l�a�n� 

�P�o�l�i�c�y� �S�u�m�m�a�r�y� 

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

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

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

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

�G�u�i�d�a�n�c�e� 

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

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

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

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

�f�u�n�c�t�i�o�n�a�l� �a�s�p�e�c�t�s� �t�o� �p�r�o�d�u�c�t� �a�s�s�u�r�a�n�c�e�:� �|� 

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

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

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

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

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

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

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

�p�o�l�i�c�i�e�s�,� �a�n�d� �p�r�o�c�e�d�u�r�e�s�.� �T�h�e� �s�t�a�n�d�a�r�d�s� �a�r�e� �d�o�c�u�m�e�n�t�e�d� �i�n� �t�h�e� �S�y�s�t�e�m� 
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�R�e�q�u�i�r�e�m�e�n�t�s� �D�o�c�u�m�e�n�t�,� �S�y�s�t�e�m� �D�e�v�e�l�o�p�m�e�n�t� �P�l�a�n�,� �a�n�d� �t�h�e� �S�y�s�t�e�m� 

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

�g�e�n�e�r�a�t�i�o�n� �a�n�d� �e�x�e�c�u�t�i�o�n� �o�f� �T�e�s�t� �P�l�a�n�s� �a�n�d� �P�r�o�c�e�d�u�r�e�s�,� �e�x�e�c�u�t�i�o�n� �o�f� �a� 

�C�o�n�f�i�g�u�r�a�t�i�o�n� �M�a�n�a�g�e�m�e�n�t� �P�l�a�n�.� 

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

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

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

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

�t�o� �u�s�e�r� �n�e�e�d�s� �a�s� �r�e�c�o�r�d�e�d� �i�n� �t�h�e� �S�y�s�t�e�m� �R�e�q�u�i�r�e�m�e�n�t�s� �D�o�c�u�m�e�n�t� �a�n�d� �t�h�e� 

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

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

�R�e�q�u�i�r�e�m�e�n�t�s� �V�e�r�i�f�i�c�a�t�i�o�n� �T�r�a�c�e�a�b�i�l�i�t�y� �M�a�t�r�i�x�.� 

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

�R�e�q�u�i�r�e�m�e�n�t�s� �R�e�v�i�e�w� �a�n�d� �i�s� �m�a�i�n�t�a�i�n�e�d� �t�h�r�o�u�g�h� �t�h�e� �I�m�p�l�e�m�e�n�t�a�t�i�o�n� �a�n�d� �I�n�t�e�g�r�a�t�i�o�n� 

�P�e�r�i�o�d�.� 
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�S�y�s�t�e�m� �R�e�q�u�i�r�e�m�e�n�t�s� �D�o�c�u�m�e�n�t� 

�P�o�l�i�c�y� �S�u�m�m�a�r�y� 

�T�h�e� �S�y�s�t�e�m� �R�e�q�u�i�r�e�m�e�n�t�s� �D�o�c�u�m�e�n�t� �s�p�e�c�i�f�i�e�s� �t�h�e� �c�o�m�p�l�e�t�e� �a�n�d� �d�e�t�a�i�l�e�d� 

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

�s�u�b�s�y�s�t�e�m�,� �a�n�d� �c�o�m�p�o�n�e�n�t�s�.� 

�G�u�i�d�a�n�c�e� 

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

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

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

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

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

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

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

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

�D�e�s�i�g�n� �P�h�a�s�e� �o�f� �t�h�e� �S�y�s�t�e�m� �L�i�f�e�-�C�y�c�l�e�.� �T�h�e� �d�o�c�u�m�e�n�t� �p�r�e�s�e�n�t�e�d� �a�t� �t�h�e� �S�y�s�t�e�m� 

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

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

�A�c�c�e�p�t�a�n�c�e� �T�e�s�t� �P�e�r�i�o�d�.� 

�9�3



� � 

� � 
� � � 

� � 

� � 

� � � � � � � � 

� � � � � 

� � � � 

� � � � � 

� � � �S�t�a�f�f�i�n�g�,� �H�R�,� �B�u�d�g�e�t�,� �M�a�n�a�g�e�r� 
�S�p�e�n�d�i�n�g�,� �P�r�i�o�r�i�t�y� �a�a�P�Y� 
�R�e�s�o�u�r�c�e� �D�i�r�e�c�t�i�o�n�,� �P�r�o�j�e�c�t� �P�r�o�c�u�r�e�m�e�n�t� 
�I�n�t�e�r�f�a�c�e� �a�n�d� �R�e�p�r�e�s�e�n�t�a�t�i�v�e� 

�A�d�m�i�n�i�s�t�r�a�t�i�o�n�.� 
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� � � � � � 
�S�e�n�i�o�r� �S�y�s�t�e�m�s� 
�E�n�g�i�n�e�e�r� �R�e�s�o�u�r�c�e� �A�l�l�o�c�a�t�i�o�n�,� �T�r�a�i�n�i�n�g� 

�D�e�s�i�g�n� �D�e�c�i�s�i�o�n�s�,� �R�&�D�,� �T�E�M ��s� 
�P�r�o�j�e�c�t� �B�r�i�e�f�i�n�g�s�,� �D�e�s�i�g�n� �R�e�v�i�e�w�s� 

�H�a�r�d�w�a�r�e� �S�o�f�t�w�a�r�e� �|� �N�e�t�w�o�r�k� �|� �C�o�n�f�i�g�u�r�a�t�i�o�n� 
�E�n�g�i�n�e�e�r�i�n�g� �E�n�g�i�n�e�e�r�i�n�g� �E�n�g�i�n�e�e�r�i�n�g� �C�o�n�t�r�o�l� 

� � 

� � 

� � � � � � � � � � 

� � � � 

�R�e�s�e�a�r�c�h� �R�e�s�e�a�r�c�h� �R�e�s�e�a�r�c�h� �E�q�u�i�p�m�e�n�t� �T�r�a�c�k�i�n�g� 
�D�e�s�i�g�n� �D�e�s�i�g�n� �D�e�s�i�g�n� �T�e�c�h�n�i�c�a�l� �D�r�a�w�i�n�g�s� 
�P�a�n�n�i�n�g� �P�a�n�n�i�n�g� �P�a�n�n�i�n�g� �D�o�c�u�m�e�n�t�a�t�i�o�n� 
�T�e�s�t�i�n�g� �T�e�s�t�i�n�g� �T�e�s�t�i�n�g� 
�D�o�c�u�m�e�n�t�a�t�i�o�n� �D�o�c�u�m�e�n�t�a�t�i�o�n� �D�o�c�u�m�e�n�t�a�t�i�o�n� 

�T�r�a�i�n�i�n�g� �T�r�a�i�n�i�n�g� �T�r�a�i�n�i�n�g� � � � � �I�n�s�t�a�l�l�a�t�i�o�n� �I�n�s�t�a�l�l�a�t�i�o�n� �I�n�s�t�a�l�l�a�t�i�o�n� � � � � � � � 
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�|� �!� �A�q�u�i�s�i�t�i�o�n� �&� �|� �O�p�e�r�a�t�i�o�n� �&� �R�e�t�i� �t� �R�&�D� �t�s� �o� �e�t�i�r�e�m�e�n� 
�C�o�s� �i�n�s�t�a�l�l�a�t�i�o�n� �C�o�s�t� �M�a�i�n�t�e�n�a�n�c�e� �C�o�s�t�s� �C�o�s�t�s� 

�T�o�t�a�l� �S�y�s�t�e�m� 
�C�o�s�t� � � � � 
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� � 
�M�a�n�a�g�e�m�e�n�t� �P�r�o�c�u�r�e�m�e�n�t� �L�i�f�e�-�C�y�c�l�e� �M�a�n�a�g�e�m�e�n�t� �D�i�s�p�o�s�a�l� 
�F�e�a�s�a�b�i�l�i�t�y� �S�h�i�p�p�i�n�g� �O�p�e�r�a�t�i�o�n�s� �P�e�r�s�o�n�n�e�l� 
�P�l�a�n�n�i�n�g� �H�a�n�d�l�i�n�g� �F�a�c�i�l�i�t�i�e�s� �H�a�n�d�l�i�n�g� 
�R�e�s�e�a�r�c�h� �P�l�a�n�n�i�n�g� �P�e�r�s�o�n�n�e�l� �D�o�c�u�m�e�n�t�s� 
�E�q�u�i�p�m�e�n�t� �T�r�a�v�e�l� �M�a�i�n�t�e�n�a�n�c�e� 
�D�e�s�i�g�n� �T�r�a�i�n�i�n�g� �E�q�u�i�p�m�e�n�t� 
�D�o�c�u�m�e�n�t�a�t�i�o�n� �P�e�r�s�o�n�n�e�l� �S�u�p�p�l�i�e�s� 
�T�e�s�t�i�n�g� �T�r�a�i�n�i�n�g� 

�D�r�a�w�i�n�g�s� 
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�3�.�4�)� �D�e�f�i�n�i�t�i�o�n� �o�f� �S�y�s�t�e�m� �R�e�q�u�i�r�e�m�e�n�t�s� 

�M�i�s�s�i�o�n� �S�t�a�t�e�m�e�n�t� 

�T�h�e� �M�I�N�W�K� �c�o�m�m�u�n�i�c�a�t�i�o�n�s� �s�y�s�t�e�m� �w�i�l�l� �i�m�p�l�e�m�e�n�t� �X�.�4�0�0�,� �X�.�5�0�0�,� �C�A�L�S�(�E�D�I�)�,� �a�n�d� 

�S�N�M�P� �s�t�a�n�d�a�r�d�s� �w�i�t�h� �A�T�M� �s�w�i�t�c�h�i�n�g� �a�n�d� �S�O�N�E�T� �i�n�f�r�a�s�t�r�u�c�t�u�r�e�s� �t�o� �a�c�c�o�m�p�l�i�s�h� �t�h�e� 

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

�O�b�j�e�c�t�i�v�e� �1�:� �I�m�p�r�o�v�e� �U�s�e�r� �P�r�o�d�u�c�t�i�v�i�t�y� 

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

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

�O�b�j�e�c�t�i�v�e� �2�:� �E�n�h�a�n�c�e� �I�n�f�o�r�m�a�t�i�o�n� �E�x�c�h�a�n�g�e� 

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

�O�b�j�e�c�t�i�v�e� �3�:� �R�e�d�u�c�e� �L�i�f�e�-�C�y�c�l�e� �C�o�s�t�s� 

�M�a�x�i�m�i�z�e� �u�s�e� �o�f� �C�O�T�S� �p�r�o�d�u�c�t�s� �r�e�d�u�c�i�n�g� �d�e�p�e�n�d�e�n�c�e� �o�n� �c�u�s�t�o�m� �a�p�p�l�i�c�a�t�i�o�n�s� �a�n�d� 

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

�d�u�p�l�i�c�a�t�i�o�n�,� �i�n�c�r�e�a�s�e� �r�e�s�o�u�r�c�e� �r�e�u�s�e�,� �a�n�d� �p�r�o�v�i�d�e� �n�e�t�w�o�r�k� �s�c�a�l�a�b�i�l�i�t�y� �a�n�d� �f�l�e�x�i�b�i�l�i�t�y�.� 

�O�b�j�e�c�t�i�v�e� �4�:� �I�m�p�r�o�v�e� �S�y�s�t�e�m� �M�a�n�a�g�e�m�e�n�t� 

�C�o�n�t�r�o�l� �n�e�t�w�o�r�k� �a�c�c�e�s�s� �a�n�d� �p�r�o�c�e�s�s� �n�e�t�w�o�r�k� �a�u�d�i�t� �d�a�t�a� �f�r�o�m� �a� �c�e�n�t�r�a�l�i�z�e�d� �s�o�u�r�c�e�.� 
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� � � �O�p�e�r�a�t�i�o�n�a�l� �L�i�f�e�-�C�y�c�l�e� 
�M�I�N�W�K� �w�i�l�l� �b�e� �o�p�e�r�a�t�i�o�n�a�l� �b�y� �J�u�l�y� �1�9�9�5�,� �w�i�t�h� �a�n� �e�x�p�e�c�t�e�d� �l�i�f�e� �t�i�m�e� �o�f� �5� 
�y�e�a�r�s�.� 
�T�h�e� �S�O�N�E�T� �i�n�f�r�a�s�t�r�u�c�t�u�r�e� �s�h�a�l�l� �h�a�v�e� �a�n� �e�x�p�e�c�t�e�d� �u�s�e�f�u�l� �l�i�f�e� �o�f� �a�t� �l�e�a�s�t� �1�0� 
�y�e�a�r�s�.� 
�T�h�e� �A�T�M� �s�w�i�t�c�h�i�n�g� �s�h�a�l�l� �h�a�v�e� �a�n� �e�x�p�e�c�t�e�d� �u�s�e�f�u�l� �l�i�f�e� �o�f� �a�t� �l�e�a�s�t� �1�0� �y�e�a�r�s�.� 
�M�H�S�,� �R�o�u�t�e�r�,� �a�n�d� �M�a�n�a�g�e�m�e�n�t� �s�o�f�t�w�a�r�e� �s�h�a�l�l� �b�e� �s�y�s�t�e�m� �l�i�f�e� �t�i�m�e� 
�u�p�g�r�a�d�a�b�l�e�.� 
�M�H�S�,� �R�o�u�t�e�r�,� �a�n�d� �M�a�n�a�g�e�m�e�n�t� �h�a�r�d�w�a�r�e� �s�h�a�l�l� �h�a�v�e� �a�n� �e�x�p�e�c�t�e�d� �l�i�f�e� �o�f� 
�f�i�v�e� �y�e�a�r�s�.� 

�F�u�n�c�t�i�o�n�a�l� �R�e�q�u�i�r�e�m�e�n�t�s� 
�P�r�o�v�i�d�e� �m�u�l�t�i�m�e�d�i�a� �e�l�e�c�t�r�o�n�i�c� �m�a�i�l� �t�o� �i�n�c�l�u�d�e�:� �a�u�d�i�o�,� �i�m�a�g�e�,� �g�r�a�p�h�i�c�s�,� 
�v�i�d�e�o�,� �a�n�d� �t�e�x�t� 

�C�o�s�t�s� 
�T�h�e� �L�i�f�e�-�C�y�c�l�e� �c�o�s�t� �o�f� �t�h�e� �M�I�N�W�K� �s�y�s�t�e�m� �w�i�l�l� �b�e� �l�e�s�s� �t�h�a�n� �$�8�,�0�0�0�,�0�0�0�.� 

�S�y�s�t�e�m� �C�a�p�a�c�i�t�y� 
�S�u�p�p�o�r�t� �l�o�c�a�l� �n�e�t�w�o�r�k� �n�o�d�e� �c�a�p�a�c�i�t�i�e�s� �u�p� �t�o� �5�0�0�0� �u�s�e�r�s�.� 

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

� � 

�P�e�r�f�o�r�m�a�n�c�e� �R�e�q�u�i�r�e�m�e�n�t�s� 
�M�I�N�W�K� �w�i�l�l� �s�u�p�p�o�r�t� �d�a�t�a� �t�r�a�n�s�m�i�s�s�i�o�n� �r�a�t�e�s� �o�f� �2� �g�i�g�a� �b�i�t�s� �p�e�r� �s�e�c�o�n�d�,� �a�n�d� 
�d�e�l�i�v�e�r� �1�0� �m�e�g�a� �b�i�t� �m�u�l�t�i�m�e�d�i�a� �d�o�c�u�m�e�n�t�s� �o�r� �f�i�l�e�s� �i�n� �l�e�s�s� �t�h�a�n� �1�0� �s�e�c�o�n�d�s�.� 

�F�i�g�u�r�e� �1�9�.� �S�y�s�t�e�m� �R�e�q�u�i�r�e�m�e�n�t�s� 
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�N�e�t�w�o�r�k� �M�a�n�a�g�e�m�e�n�t� 
�T�h�e� �M�I�N�W�K� �s�y�s�t�e�m� �w�i�l�l� �p�r�o�v�i�d�e� �s�t�a�t�u�s�,� �a�u�d�i�t�,� �t�r�a�f�f�i�c�,� �a�n�d� �h�i�s�t�o�r�y� �d�a�t�a�;� 
�r�e�m�o�t�e� �c�o�n�f�i�g�u�r�a�t�i�o�n� �c�a�p�a�b�i�l�i�t�i�e�s�;� �a�n�d� �f�a�u�l�t� �d�e�t�e�c�t�i�o�n� �f�o�r� �p�r�i�m�a�r�y� �s�y�s�t�e�m� 
�c�o�m�p�o�n�e�n�t�s�.� 

�S�y�s�t�e�m� �U�t�i�l�i�z�a�t�i�o�n� 
�T�h�e� �M�I�N�W�K� �s�y�s�t�e�m� �w�i�l�l� �b�e� �c�a�p�a�b�l�e� �o�f� �s�u�p�p�o�r�t�i�n�g� �d�a�i�l�y� �u�t�i�l�i�z�a�t�i�o�n� �d�e�m�a�n�d�s� 
�a�s� �p�r�e�s�e�n�t�e�d� �i�n� �f�i�g�u�r�e� �2�0�.� 

�A�v�a�i�l�a�b�i�l�i�t�y� 
�T�h�e� �s�y�s�t�e�m� �w�i�l�l� �b�e� �a�v�a�i�l�a�b�l�e� �2�4� �h�o�u�r�s� �a� �d�a�y� �7� �d�a�y�s� �a� �w�e�e�k�.� 
�H�a�n�d�l�e� �p�e�a�k� �u�t�i�l�i�z�a�t�i�o�n� �p�e�r�i�o�d�s� �a�t� �7�5�%� �c�a�p�a�c�i�t�y�.� 
�H�a�n�d�l�e� �s�h�o�r�t� �t�e�r�m� �b�u�r�s�t�s� �(�l�e�s�s� �t�h�a�n� �4� �h�o�u�r�s�)� �o�f� �2�0�0�%� �o�f� �t�h�e� �p�r�o�j�e�c�t�e�d� 
�u�t�i�l�i�z�a�t�i�o�n�.� 

�R�e�l�i�a�b�i�l�i�t�y� 
�T�h�e� �n�e�t�w�o�r�k� �s�h�a�l�l� �b�e� �o�p�e�r�a�t�i�o�n�a�l� �a�t� �l�e�a�s�t� �9�8�%� �o�f� �n�o�n�-�s�c�h�e�d�u�l�e�d� 
�m�a�i�n�t�e�n�a�n�c�e� �t�i�m�e�.� 
�P�r�o�v�i�d�e� �p�o�w�e�r� �f�a�i�l�u�r�e� �t�r�a�n�s�f�e�r� �(�U�P�S�)� �f�o�r� �p�r�i�m�a�r�y� �e�q�u�i�p�m�e�n�t�.� 
�T�h�e� �M�T�B�F� �o�f� �t�h�e� �s�y�s�t�e�m� �s�h�a�l�l� �b�e� �4�0�,�0�0�0� �h�o�u�r�s�.� 

�M�a�i�n�t�a�i�n�a�b�i�l�i�t�y� 
�P�r�e�v�e�n�t�i�v�e� �m�a�i�n�t�e�n�a�n�c�e� �r�o�u�t�i�n�e�s� �s�h�a�l�l� �n�o�t� �e�x�c�e�e�d� �2� �h�o�u�r�s�.� 
�T�h�e� �m�e�a�n� �p�r�e�v�e�n�t�i�v�e� �m�a�i�n�t�e�n�a�n�c�e� �t�i�m�e� �(�M�p�t�)� �s�h�a�l�l� �b�e� �l�e�s�s� �t�h�a�n� �2� �h�o�u�r�s�.� 
�T�h�e� �m�e�a�n� �t�i�m�e� �t�o� �r�e�p�a�i�r� �(�M�T�T�R�)� �s�h�a�l�l� �b�e� �l�e�s�s� �t�h�a�n� �6� �h�o�u�r�s�.� 
�T�h�e� �M�T�B�M� �o�f� �t�h�e� �s�y�s�t�e�m� �s�h�a�l�l� �b�e� �o�n�e� �y�e�a�r�.� 
�T�h�e� �m�e�a�n� �m�a�i�n�t�e�n�a�n�c�e� �t�i�m�e� �s�h�a�l�l� �n�o�t� �e�x�c�e�e�d� �0�.�1�%� �o�f� �o�p�e�r�a�t�i�o�n�a�l� �t�i�m�e�.� 
�(�M�M�H�/�O�H�)� 

� � 
�F�i�g�u�r�e� �1�9� �c�o�n�t�.� �S�y�s�t�e�m� �R�e�q�u�i�r�e�m�e�n�t�s� 
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�E�n�v�i�r�o�n�m�e�n�t� 
�S�y�s�t�e�m� �c�o�m�p�o�n�e�n�t�s� �w�i�l�l� �o�p�e�r�a�t�e� �i�n� �s�t�a�n�d�a�r�d� �(�O�S�H�A� �d�e�f�i�n�e�d�)� �o�f�f�i�c�e� 
�e�n�v�i�r�o�n�m�e�n�t�s�.� 
�T�h�e� �s�y�s�t�e�m� �s�h�a�l�l� �i�m�p�l�e�m�e�n�t� �a�u�t�o�m�a�t�i�c� �c�o�n�t�r�o�l�l�e�d� �s�h�u�t�d�o�w�n� �i�f� �t�h�e� 
�e�n�v�i�r�o�n�m�e�n�t� �r�e�a�c�h�e�s� �9�5�%� �o�f� �s�p�e�c�i�f�i�e�d� �r�a�n�g�e�s�.� 

�S�o�f�t�w�a�r�e� �C�o�m�p�a�t�i�b�i�l�i�t�y� 
�T�h�e� �s�y�s�t�e�m� �s�h�a�l�l� �b�e� �c�a�p�a�b�l�e� �o�f� �i�n�t�e�r�o�p�e�r�a�t�i�o�n� �w�i�t�h� �t�h�e� �p�r�i�m�a�r�y� �u�s�e�r� �a�n�d� 
�s�u�b�c�o�n�t�r�a�c�t�o�r� �m�a�i�l� �s�y�s�t�e�m�s�:�W�P� �O�f�f�i�c�e�,�N�e�X�T� �M�a�i�l�,� �M�S� �O�f�f�i�c�e�,� �c�c�:�M�a�i�l�,� 
�S�M�T�P� �M�a�i�l�,� �a�n�d� �Q�u�i�c�k�m�a�i�l�.� 

�T�h�e� �s�y�s�t�e�m� �s�h�a�l�l� �b�e� �c�a�p�a�b�l�e� �o�f� �p�r�o�v�i�d�i�n�g� �d�o�c�u�m�e�n�t� �c�o�n�v�e�r�s�i�o�n� �f�o�r� �t�h�e� 
�p�r�i�m�a�r�y� �u�s�e�r� �a�n�d� �s�u�b�c�o�n�t�r�a�c�t�o�r� �w�o�r�d� �p�r�o�c�e�s�s�i�n�g� �p�a�c�k�a�g�e�s�:�W�o�r�d� �P�e�r�f�e�c�t�,� 
�M�i�c�r�o�s�o�f�t� �W�o�r�d�,� �a�n�d� �M�a�c� �W�r�i�t�e�.� 

�S�o�f�t�w�a�r�e� �M�a�i�n�t�e�n�a�n�c�e� 
�A�u�t�o�m�a�t�i�c� �t�a�p�e� �b�a�c�k�u�p� �o�f� �M�H�S� �s�y�s�t�e�m� �f�i�l�e�s� �w�i�l�l� �b�e� �p�e�r�f�o�r�m�e�d� �w�e�e�k�l�y�.� 
�V�e�r�s�i�o�n� �c�o�n�t�r�o�l� �a�n�d� �u�p�g�r�a�d�e� �p�r�o�c�e�d�u�r�e�s� �w�i�l�l� �b�e� �d�e�v�e�l�o�p�e�d�.� 

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

�P�h�y�s�i�c�a�l� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� 
�P�r�i�m�a�r�y� �s�y�s�t�e�m� �c�o�m�p�o�n�e�n�t�s� �w�i�l�l� �b�e� �e�a�s�i�l�y� �a�c�c�e�s�s�i�b�l�e� �a�n�d� �r�e�a�s�o�n�a�b�l�y� 
�s�i�z�e�d�.� 
�I�n�s�t�a�l�l�a�t�i�o�n� �o�f� �e�l�e�c�t�r�i�c�a�l� �w�i�r�i�n�g� �a�n�d� �n�e�t�w�o�r�k� �c�a�b�l�i�n�g� �a�s� �r�e�q�u�i�r�e�d� �b�y� �a�l�l� 
�C�o�u�n�t�y� �a�n�d� �S�t�a�t�e� �c�o�d�e�s� �a�n�d� �r�e�g�u�l�a�t�i�o�n�s�.� � � � � � 
� � � � �A�l�l� �e�q�u�i�p�m�e�n�t� �s�h�a�l�l� �b�e� �p�o�w�e�r�e�d� �b�y� �e�i�t�h�e�r� �1�2�0� �o�r� �2�4�0� �V�A�C� �p�o�w�e�r�.� 

�F�i�g�u�r�e� �1�9� �c�o�n�t�.� �S�y�s�t�e�m� �R�e�q�u�i�r�e�m�e�n�t�s� 
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�P�e�r�f�o�r�m�a�n�c�e� 

�5�0�0�M�b�s� 

�4�0�0�M�b�s� 

� � � � � � 
� � � � 

�O�v�e�r�n�i�g�h�t� 
�F�i�l�e� 

�T�r�a�n�s�f�e�r� 

�3�0�0�M�b�s� 

�2�0�0�M�b�s� 

�1�0�0�M�b�s� 

�5�0�M�b�s� 

�1�0�M�b�s� � � 
�5�M�b�s� � � 

�6�7�8� �9� �1�0� �1�1� �1�2� �1� �2� �3� �#�4� �5� �6� �7� �8� �9�1�0� �1�1� �1�2� 

�T�i�m�e� �o�f� �D�a�y� 

�F�i�g�u�r�e� �2�0�.� �S�y�s�t�e�m� �U�t�i�l�i�z�a�t�i�o�n� 

� � 

�1�0�1� 
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�4�)� �P�r�e�l�i�m�i�n�a�r�y� �D�e�s�i�g�n� �P�h�a�s�e� 

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

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

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

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

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

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

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

�4�.�1�)� �S�y�s�t�e�m� �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� �a�n�a�l�y�s�i�s� �i�s� �d�e�s�c�r�i�b�e�d� �a�s� �t�h�e� �s�y�s�t�e�m�a�t�i�c� �a�p�p�r�o�a�c�h� �u�s�e�d� �t�o� �d�e�s�i�g�n� �a�n�d� 

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

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

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

�s�t�r�u�c�t�u�r�e� �s�y�s�t�e�m� �r�e�q�u�i�r�e�m�e�n�t�s� �i�n�t�o� �f�u�n�c�t�i�o�n�a�l� �c�o�m�p�o�n�e�n�t�s�.� �I�f� �u�s�e�d� �p�r�o�p�e�r�l�y�,� 

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

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

�e�x�p�e�c�t�e�d� �o�p�e�r�a�t�i�n�g� �e�n�v�i�r�o�n�m�e�n�t�.� �M�I�N�W�K� �o�p�e�r�a�t�i�o�n�a�l� �a�n�d� �m�a�i�n�t�e�n�a�n�c�e� �f�u�n�c�t�i�o�n�a�l� 

�f�l�o�w� �d�i�a�g�r�a�m�s� �t�o� �t�h�r�e�e� �l�e�v�e�l�s� �a�r�e� �s�h�o�w�n� �i�n� �F�i�g�u�r�e�s� �2�1� �t�h�r�o�u�g�h� �2�5�.� �T�h�e� �f�u�n�c�t�i�o�n�a�l� 

�a�n�a�l�y�s�i�s� �i�d�e�n�t�i�f�i�e�s� �f�i�v�e� �p�r�i�m�a�r�y� �f�u�n�c�t�i�o�n�a�l� �c�o�m�p�o�n�e�n�t�s� �(�A�d�d�r�e�s�s�i�n�g�,� �P�a�c�k�a�g�i�n�g�,� 

�R�o�u�t�i�n�g�,� �H�a�n�d�l�i�n�g�,� �M�o�n�i�t�o�r�i�n�g�)� �r�i�g�h�t� �a�w�a�y�.� �S�y�s�t�e�m� �r�e�q�u�i�r�e�m�e�n�t�s� �c�a�n� �n�o�w� �b�e� 

�1�0�2



�a�l�l�o�c�a�t�e�d� �i�n�t�o� �t�h�e�s�e� �f�u�n�c�t�i�o�n�a�l� �a�r�e�a�s� �e�s�t�a�b�l�i�s�h�i�n�g� �h�a�r�d�w�a�r�e�,� �s�o�f�t�w�a�r�e�,� �o�r� �C�o�m�p�o�n�e�n�t� 
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�X�.�5�0�0� �D�i�r�e�c�t�o�r�y� �y�S�e�r�v�i�c�e�s� �N�e�t� �M�a�n�a�g�e�r� � � � � � � 

� � 

�C�o�s�t� �<�.�7�5�M� �C�o�s�t� �<�.�5�M� 
�L�i�f�e� �>� �5�y�r�s� �L�i�f�e� �>� �5�y�r�s� 
�C�a�p�a�c�i�t�y� �5�0�0�0� �u�s�e�r�s� �p�e�r� �n�o�d�e� �S�N�M�P� 
�X�.�5�0�0�,� �E�D�I� �A�c�c�e�s�s� �C�o�n�t�r�o�l�,� �F�a�u�l�t� �I�s�o�l�a�t�i�o�n� 
�A�c�c�e�s�s� �C�o�n�t�r�o�l�,� �F�a�u�l�t� �I�s�o�l�a�t�i�o�n� �M�T�B�F� �>� �1�0�0�,�0�0�0� �h�r�s� 
�S�p�e�e�d� �1�0�0�M�b�p�s� �p�e�r� �n�o�d�e� �A�v�a�i�l�a�b�l�e� �b�y� �J�u�l�y� �1�9�9�4� 
�M�T�B�F� �>� �1�0�0�,�0�0�0� �h�r�s� 
�A�v�a�i�l�a�b�l�e� �b�y� �J�u�l�y� �1�9�9�4� � � � � � 

�F�i�g�u�r�e� �2�6�.� �C�o�m�p�o�n�e�n�t� �L�e�v�e�l� �R�e�q�u�i�r�e�m�e�n�t�s� �A�l�l�o�c�a�t�i�o�n� � � 
� � 

�1�1�0



�4�.�3�)� �A�n�a�l�y�s�i�s� �a�n�d� �E�v�a�l�u�a�t�i�o�n� �o�f� �A�l�t�e�r�n�a�t�i�v�e�s� 

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

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

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

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

�I�S�O�P�L�E�X� �X�.�4�0�0� �M�T�A�,� �a�n�d� �G�T�E ��s� �S�p�a�n�e�t� �A�T�M� �s�w�i�t�c�h� �a�s� �t�h�e� �c�o�m�p�o�n�e�n�t�a�l�t�e�r�n�a�t�i�v�e�s� 

�o�f� �c�h�o�i�c�e� �f�o�r� �t�h�e� �M�I�N�W�K� �n�e�t�w�o�r�k�.� �F�i�g�u�r�e�s� �2�7�,�2�8�,� �a�n�d� �2�9� �s�u�m�m�a�r�i�z�e� �t�h�e� �e�v�a�l�u�a�t�i�o�n� 

�c�r�i�t�e�r�i�a� �a�n�d� �r�a�t�i�n�g� �o�f� �e�a�c�h� �o�f� �t�h�e� �c�o�m�p�o�n�e�n�t�s�.�?�2� 
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�C�r�i�t�e�r�i�a� �C�i�s�c�o� �S�y�s�t�e�m�s� �A�G�S�+� �W�e�l�l�f�l�e�e�t� �B�a�c�k�b�o�n�e� 

�L�i�f�e�-�C�y�c�l�e� �C�o�s�t�s� �$�5�5�,�0�0�0� �$�4�9�,�0�0�0� 

�P�e�r�f�o�r�m�a�n�c�e� �4�.�6� �M�b�p�s� �4�.�6� �M�b�p�s� 

�E�x�p�a�n�d�a�b�i�l�i�t�y� �T�o� �f�o�u�r� �A�T�M� �i�n�t�e�r�f�a�c�e�s� �T�o� �f�o�u�r� �A�T�M� �i�n�t�e�r�f�a�c�e�s� 

�A�v�a�i�l�a�b�i�l�i�t�y� �N�o�w� �N�o�w� 

�R�e�l�i�a�b�i�l�i�t�y� �T�e�s�t�e�d� �T�e�s�t�e�d� 

�M�a�i�n�t�a�i�n�a�b�i�l�i�t�y� �L�o�w� �m�a�i�n�t�e�n�a�n�c�e� �s�k�i�l�l�s� �L�o�w� �m�a�i�n�t�e�n�a�n�c�e� �s�k�i�l�l�s� 

�M�a�r�k�e�t� �S�h�a�r�e� �7�5�%� �1�5�%� 

�R�e�p�u�t�a�t�i�o�n� �T�o�p� �o�f� �t�h�e� �l�i�n�e� �R�o�u�t�e�r� �T�o�p� �o�f� �t�h�e� �l�i�n�e� �R�o�u�t�e�r� 

�S�u�p�p�o�r�t�e�d� �P�r�o�t�o�c�o�l�s� 

�P�r�o�c�e�s�s�i�n�g� �S�p�e�e�d� 

�S�e�r�v�i�c�e� 

�R�e�s�i�d�e�n�t� �E�x�p�e�r�t�i�s�e� 

�S�y�s�t�e�m� �C�o�m�p�a�t�i�b�i�l�i�t�y� 

�R�i�s�k�s� � � 
�I�P�,� �B�R�,� �I�P�X�,�O�S�I� 

�M�a�x�.� �L�a�t�e�n�c�y� �<� �1�.�3�9�E�-�0�5� 

�C�i�s�c�o� �S�m�a�r�t�n�e�t� �S�u�p�p�o�r�t� 

�T�w�o� �i�n�s�t�a�l�l�e�d� 

�Y�e�s� 

�N�o�n�e� � � 
�I�P�,� �B�R� 

�M�a�x� �L�a�t�e�n�c�y� �<� �1�.�3�8�E�-�0�5� 

�W�e�l�l�f�l�e�e�t� �S�u�p�p�o�r�t� 

�N�o� �e�x�p�e�r�i�e�n�c�e� 

�Y�e�s� 

�N�o�n�e� 

� � 

�F�i�g�u�r�e� �2�7�.� �C�o�m�p�o�n�e�n�t� �E�v�a�l�u�a�t�i�o�n�:� �C�i�s�c�o� �v�s�.� �W�e�l�l�f�l�e�e�t� �R�o�u�t�e�r�s� 
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�C�r�i�t�e�r�i�a� �I�S�O�C�O�R� �X�.�4�0�0� �M�T�A� �R�e�t�i�x� �X�.�4�0�0� �M�T�A� 

�L�i�f�e�-�C�y�c�l�e� �C�o�s�t�s� �$�2�0�0�,�0�0�0� �$�2�3�0�,�0�0�0� 

�E�x�p�a�n�d�a�b�i�l�i�t�y� �S�o�f�t�w�a�r�e� �u�p�g�r�a�d�e�a�b�l�e� �S�o�f�t�w�a�r�e� �u�p�g�r�a�d�e�a�b�l�e� 

�A�v�a�i�l�a�b�i�l�i�t�y� �N�o�w� �N�o�w� 

�R�e�l�i�a�b�i�l�i�t�y� �T�e�s�t�e�d� �T�e�s�t�e�d� 

�M�a�i�n�t�a�i�n�a�b�i�l�i�t�y� �I�n�t�e�r�m�e�d�i�a�t�e� �S�k�i�l�l�s� �I�n�t�e�r�m�e�d�i�a�t�e� �S�k�i�l�l�s� 

�M�a�r�k�e�t� �S�h�a�r�e� �3�5�%� �2�0�%� 

�R�e�p�u�t�a�t�i�o�n� �|� �O�n�e� �o�f� �t�o�p� �v�e�n�d�o�r�s� �O�n�e� �o�f� �t�o�p� �v�e�n�d�o�r�s� 

�S�u�p�p�o�r�t�e�d� �G�a�t�e�w�a�y�s� �6�-�8� �W�e�i�l�l� �K�n�o�w�n� �2�-�3� �W�e�l�l� �K�n�o�w�n� 

�S�e�r�v�i�c�e� �I�S�O�C�O�R� �S�u�p�p�o�r�t� �R�e�t�i�x� �S�u�p�p�o�r�t� 

�R�e�s�i�d�e�n�t� �E�x�p�e�r�t�i�s�e� �Y�e�s� �Y�e�s� 

�S�y�s�t�e�m� �C�o�m�p�a�t�i�b�i�l�i�t�y� �Y�e�s� �Y�e�s� 

�R�i�s�k�s� �N�o�n�e� �N�o�n�e� � � � � 

� � 

�F�i�g�u�r�e� �2�8�.� �C�o�m�p�o�n�e�n�t� �E�v�a�l�u�a�t�i�o�n�:� �I�S�O�C�O�R� �v�s�.� �R�e�t�i�x� �M�T�A� 
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�C�r�i�t�e�r�i�a� �G�T�E� �S�p�a�n�e�t� �F�o�r�e� �S�y�s�t�e�m� 
� � 

� � � � 

�L�i�f�e�-�C�y�c�l�e� �C�o�s�t�s� 

�P�e�r�f�o�r�m�a�n�c�e� 

�E�x�p�a�n�d�a�b�i�l�i�t�y� 

�A�v�a�i�l�a�b�i�l�i�t�y� 

�R�e�l�i�a�b�i�l�i�t�y� 

�M�a�i�n�t�a�i�n�a�b�i�l�i�t�y� 

�M�a�r�k�e�t� �S�h�a�r�e� 

�R�e�p�u�t�a�t�i�o�n� 

�S�u�p�p�o�r�t�e�d� �I�n�t�e�r�f�a�c�e�s� 

�S�e�r�v�i�c�e� 

�R�e�s�i�d�e�n�t� �E�x�p�e�r�t�i�s�e� 

�S�y�s�t�e�m� �C�o�m�p�a�t�i�b�i�l�i�t�y� 

�R�i�s�k�s� � � 

�$�3�5�5�,�0�0�0� 

�6� �G�b�p�s� 

�1�0� �-� �6�0�0� �M�b�p�s� �i�n�t�e�r�f�a�c�e�s� 

�N�o�w� 

�T�e�s�t�e�d� 

�H�i�g�h� �m�a�i�n�t�e�n�a�n�c�e� �s�k�i�l�l�s� 

�1�0�%� 

�N�o�t� �e�s�t�a�b�l�i�s�h�e�d� 

�W�A�N�,� �C�a�m�p�u�s�,� �L�A�N� 

�G�T�E� �S�u�p�p�o�r�t� 

�N�O� 

�Y�e�s� 

�N�e�w� �t�e�c�h�n�o�l�o�g�y� � � 

�$�4�9�0�,�0�0�0� 

�4� �G�b�p�s� 

�8� �-� �3�0�0� �M�b�p�s� �i�n�t�e�r�f�a�c�e�s� 

�N�o�w� 

�T�e�s�t�e�d� 

�H�i�g�h� �m�a�i�n�t�e�n�a�n�c�e� �s�k�i�l�l�s� 

�1�0�%� 

�N�o�t� �e�s�t�a�b�l�i�s�h�e�d� 

�W�a�n�,� �C�a�m�p�u�s�,� �L�A�N� 

�F�o�r�e� �S�y�s�t�e�m� �S�u�p�p�o�r�t� 

�N�O� 

�Y�e�s� 

�N�e�w� �T�e�c�h�n�o�l�o�g�y� 

� � 

�F�i�g�u�r�e� �2�9�.� �C�o�m�p�o�n�e�n�t� �E�v�a�l�u�a�t�i�o�n�:� �G�T�E� �S�p�a�n�e�t� �v�s� �F�o�r�e� �S�y�s�t�e�m� 

� � 
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�5�)� �D�e�t�a�i�l� �D�e�s�i�g�n� �P�h�a�s�e� 

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

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

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

�d�e�v�e�l�o�p�m�e�n�t� �o�f� �a� �s�y�s�t�e�m� �p�r�o�t�o�t�y�p�e�.� 

�5�.�1�)� �D�e�t�a�i�l� �D�e�s�i�g�n� �T�e�a�m� 

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

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

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

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

�o�r�g�a�n�i�z�a�t�i�o�n� �F�i�g�u�r�e� �3�0�.� �T�h�e� �t�w�o� �s�e�n�i�o�r� �s�y�s�t�e�m�s� �e�n�g�i�n�e�e�r�s� �w�i�l�l� �c�o�o�r�d�i�n�a�t�e� 

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

�i�s� �f�o�l�l�o�w�e�d�.� 

�5�.�2�)� �D�e�t�a�i�l� �D�e�s�i�g�n� �S�p�e�c�i�f�i�c�a�t�i�o�n�s� 

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

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

�M�T�A� �d�i�r�e�c�t�o�r�y� �s�t�r�u�c�t�u�r�i�n�g� �s�c�h�e�m�e�s� �f�o�r� �M�I�N�W�K�.� 
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�M�I�N�W�K� 

�S�r�.� �S�y�s�t�e�m�s� �T�o�t�a�l� �(�1�5�)� 
�E�n�g�i�n�e�e�r�s� �(�2�)� 

� � 

� � 
� � 

�M�e�s�s�a�g�e� 
�H�a�n�d�l�i�n�g� �S�y�s�t�e�m� 

�(�6�)� 

�i�n�f�r�a�s�t�r�u�c�t�u�r�e� 
�R�e�q�u�i�r�e�m�e�n�t�s� 

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

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

�m�e�a�n�s� �o�f� �m�a�n�a�g�i�n�g� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �X�.�4�0�0� �O�/�R� �(�O�r�i�g�i�n�a�t�o�r�/�R�e�c�i�p�i�e�n�t�)� 

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

�e�l�i�m�i�n�a�t�e�s� �t�h�e� �n�e�e�d� �f�o�r� �t�h�e� �e�n�d� �u�s�e�r� �t�o� �h�a�v�e� �k�n�o�w�l�e�d�g�e� �o�f� �X�.�4�0�0� �a�d�d�r�e�s�s�i�n�g� 

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

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

�a�n�d� �r�u�l�e�-�b�a�s�e�d� �a�d�d�r�e�s�s� �t�r�a�n�s�l�a�t�i�o�n�.� 

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

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

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

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

�h�a�v�e� �m�u�l�t�i�p�l�e� �a�l�i�a�s�e�s�,� �e�a�c�h� �i�n� �t�h�e� �f�o�r�m�a�t� �o�f� �a� �d�i�f�f�e�r�e�n�t� �L�A�N� �E�-�m�a�i�l� �s�y�s�t�e�m�,� �s�o� �t�h�a�t� 

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

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

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

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

�a�n�d� �m�a�i�n�t�a�i�n� �a� �c�o�r�r�e�s�p�o�n�d�e�n�c�e� �b�e�t�w�e�e�n� �a�n� �O�/�R� �n�a�m�e� �a�n�d� �a�n� �a�l�i�a�s� �a�c�c�o�r�d�i�n�g� �t�o�a� 

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

�i�s� �t�h�a�t� �i�t� �d�o�e�s� �n�o�t� �r�e�q�u�i�r�e� �t�h�e� �a�d�m�i�n�i�s�t�r�a�t�o�r� �t�o� �m�a�i�n�t�a�i�n� �a� �t�a�b�l�e� �o�f� �a�l�i�a�s�e�s� �a�n�d� �O�/�R� 

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

�l�o�c�a�t�o�r� �r�e�c�o�r�d�s�,� �e�a�c�h� �o�f� �w�h�i�c�h� �c�o�n�s�i�s�t�s� �o�f� �a� �p�a�r�t�i�a�l� �O�/�R� �a�d�d�r�e�s�s� �a�n�d� �a� �l�o�c�a�t�o�r� �n�a�m�e�,� 

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

�a�d�d�r�e�s�s� �t�r�a�n�s�l�a�t�i�o�n� �r�u�l�e�s� �b�y� �w�h�i�c�h� �a� �u�s�e�r ��s� �n�a�m�e� �i�s� �c�o�n�v�e�r�t�e�d� �i�n�t�o� �X�.�4�0�0� �f�o�r�m�a�t�.� 

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

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

�a�p�p�r�o�p�r�i�a�t�e� �X�.�4�0�0� �O�/�R� �a�d�d�r�e�s�s�.� 

�T�h�e� �M�I�N�W�K� �s�y�s�t�e�m� �w�i�l�l� �e�m�p�l�o�y� �t�a�b�l�e�-�b�a�s�e�d� �a�d�d�r�e�s�s� �t�r�a�n�s�l�a�t�i�o�n� �f�o�r� �l�o�c�a�l� �u�s�e�r�s� 

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

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

�a�d�m�i�n�i�s�t�r�a�t�i�v�e� �b�u�r�d�e�n� �o�f� �e�s�t�a�b�l�i�s�h�i�n�g� �a�n�d� �m�a�i�n�t�a�i�n�i�n�g� �l�i�s�t�s� �o�f� �r�e�m�o�t�e� �u�s�e�r� �n�a�m�e�s�.� 
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�5�.�4�)� �D�e�v�e�l�o�p�m�e�n�t� �o�f� �S�y�s�t�e�m� �T�e�s�t� �P�l�a�n� 

�R�o�u�t�e�r� �T�e�s�t� �P�l�a�n� 

�I�.� �I�n�t�r�o�d�u�c�t�i�o�n� 

�T�h�e� �M�I�N�W�K� �P�h�a�s�e� �I�I�I� �n�e�t�w�o�r�k� �w�i�l�l� �u�s�e� �C�i�s�c�o� �A�G�S�+� �r�o�u�t�e�r�s� �t�o� �e�s�t�a�b�l�i�s�h� �t�h�e� 

�W�i�d�e� �A�r�e�a� �N�e�t�w�o�r�k� �(�W�A�N�)� �c�o�m�m�u�n�i�c�a�t�i�o�n�s� �b�a�c�k�b�o�n�e�.� �C�i�s�c�o� �I�G�S� �r�o�u�t�e�r�s� �w�i�l�l� �b�e� 

�u�s�e�d� �t�o� �e�s�t�a�b�l�i�s�h� �c�o�m�m�u�n�i�c�a�t�i�o�n�s� �f�r�o�m� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �n�o�d�e�s� �t�o� �t�h�e� �C�i�s�c�o� �A�G�S�+� 

�W�A�N� �i�n�t�e�r�f�a�c�e� �a�t� �e�a�c�h� �A�C�C�.� �T�h�e�s�e� �r�o�u�t�e�r�s� �h�a�v�e� �t�h�e� �a�b�i�l�i�t�y�,� �t�h�r�o�u�g�h� �a�c�c�e�s�s� �l�i�s�t�s�,� �t�o� 

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

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

�t�h�e� �a�c�c�e�s�s� �l�i�s�t�s�.� 

�l�l�.� �S�c�o�p�e� 

�'� �T�h�e� �r�o�u�t�e�r� �m�u�s�t� �f�i�r�s�t� �b�e� �c�o�n�f�i�g�u�r�e�d� �w�i�t�h� �t�h�e� �b�a�s�i�c� �s�t�a�r�t�u�p� �c�o�n�f�i�g�u�r�a�t�i�o�n�.� �T�h�e� �s�t�a�r�t� 

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

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

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

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

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

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

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

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

�1�2�7



�I�l�l�.� �T�e�s�t� �E�n�v�i�r�o�n�m�e�n�t� 

�E�a�c�h� �A�r�e�a� �C�o�n�t�r�o�l� �C�e�n�t�e�r� �(�A�C�C�)� �w�i�l�l� �h�a�v�e� �a� �T�r�u�s�t�e�d� �G�u�a�r�d� �f�r�o�n�t�-�e�n�d�e�d� �b�y� �a� 

�C�i�s�c�o� �A�G�S�+� �R�o�u�t�e�r�.� �E�a�c�h� �c�o�m�p�a�r�t�m�e�n�t� �o�n� �t�h�e� �b�a�c�k� �s�i�d�e� �o�f� �t�h�e� �G�u�a�r�d� �w�i�l�l� �h�a�v�e� �a�t� 

�l�e�a�s�t� �o�n�e� �C�i�s�c�o� �I�G�S� �R�o�u�t�e�r�.� �E�a�c�h� �c�o�m�p�a�r�t�m�e�n�t� �w�i�l�l� �a�l�s�o� �h�a�v�e� �a� �M�a�i�l� �T�r�a�n�s�f�e�r� �A�g�e�n�t� 

�(�M�T�A�)� �o�n� �i�t�.� 

�I�V�.� �T�e�s�t� �P�l�a�n� 

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

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

�M�e�s�s�a�g�e� �P�r�o�t�o�c�o�l� �r�e�q�u�e�s�t� �p�a�c�k�e�t� �(�I�C�M�P� �R�e�q�u�e�s�t� �c�o�m�m�o�n�l�y� �r�e�f�e�r�r�e�d� �t�o�a�s�a� �P�I�N�G�)� 

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

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

�l�i�n�e� �t�h�e� �l�o�c�a�l� �r�o�u�t�e�r� �w�i�l�l� �r�e�c�e�i�v�e� �a�n� �I�C�M�P� �R�e�s�p�o�n�s�e� �f�r�o�m� �t�h�e� �r�e�m�o�t�e� �r�o�u�t�e�r�.� �I�f� �a� 

�P�I�N�G� �i�s� �s�u�c�c�e�s�s�f�u�l�,� �d�a�t�a� �c�a�n� �b�e� �t�r�a�n�s�m�i�t�t�e�d� �o�v�e�r� �t�h�e� �c�o�m�m�u�n�i�c�a�t�i�o�n�s� �l�i�n�e�.� �E�a�c�h� 

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

�r�e�q�u�i�r�e�m�e�n�t�s� �h�a�v�e� �b�e�e�n� �m�e�t�.� 
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�M�e�s�s�a�g�e� �T�r�a�n�s�f�e�r� �A�g�e�n�t� �(�M�T�A�)� �T�e�s�t� �P�l�a�n� 

�I�.� �I�n�t�r�o�d�u�c�t�i�o�n� 

�T�h�e� �I�S�O�P�L�E�X� �8�0�0� �M�e�s�s�a�g�e� �T�r�a�n�s�f�e�r� �A�g�e�n�t� �(�M�T�A�)� �i�s� �a� �m�e�s�s�a�g�e� �h�a�n�d�l�i�n�g� 

�s�y�s�t�e�m� �t�h�a�t� �c�o�n�f�o�r�m�s� �t�o� �w�o�r�l�d�w�i�d�e� �X�.�4�0�0� �s�t�a�n�d�a�r�d�s� �a�n�d� �e�x�p�l�o�i�t�s� �t�h�e� �b�e�n�e�f�i�t�s� �o�f� 

�O�p�e�n� �S�y�s�t�e�m�s� �t�h�r�o�u�g�h� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �t�h�e� �O�p�e�n� �S�y�s�t�e�m� �I�n�t�e�r�c�o�n�n�e�c�t� �(�O�S�I�)� 

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

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

�i�s� �f�u�l�l�y� �c�o�n�f�o�r�m�a�n�t� �w�i�t�h� �O�S�I�.� 

�l�l�.� �S�c�o�p�e� 

�T�h�i�s� �t�e�s�t� �p�l�a�n� �w�i�l�l� �t�e�s�t� �t�h�e� �I�S�O�P�L�E�X� �8�0�0� �M�T�A� �f�o�r� �M�I�N�W�K� �P�h�a�s�e� �I�l�l�.� �T�h�i�s� �t�e�s�t� 

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

�M�T�A ��s� �a�n�d� �X�.�4�0�0� �u�s�e�r�s� �o�f� �a�n�y� �c�o�m�p�u�t�e�r� �s�y�s�t�e�m� �a�s� �w�e�l�l� �a�s� �p�r�o�v�i�d�e� �a�n� �a�c�c�u�r�a�t�e� 

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

�l�l�l�.� �T�e�s�t� �E�n�v�i�r�o�n�m�e�n�t� 

�A�t� �e�a�c�h� �A�r�e�a� �C�o�n�t�r�o�l� �C�e�n�t�e�r� �(�A�C�C�)�,� �t�h�e� �h�a�r�d�w�a�r�e� �t�e�s�t� �e�n�v�i�r�o�n�m�e�n�t� �w�i�l�l� �c�o�n�s�i�s�t� 

�o�f� �a�t� �l�e�a�s�t� �o�n�e� �4�8�6� �D�E�C� �P�C�,� �o�n�e� �D�E�C� �1�.�0�5�G�B� �e�x�t�e�r�n�a�l� �S�C�S�I� �h�a�r�d� �d�r�i�v�e�,� �o�n�e� �D�E�C� 

�1�/�4� �i�n�c�h� �e�x�t�e�r�n�a�l� �t�a�p�e� �d�r�i�v�e�,� �a�n�d� �o�n�e� �A�d�v�a�n�c�e�d� �G�a�t�e�w�a�y� �S�y�s�t�e�m� �(�A�G�S�)� �r�o�u�t�e�r�.� �T�h�e� 

�s�o�f�t�w�a�r�e� �t�e�s�t� �e�n�v�i�r�o�n�m�e�n�t� �w�i�l�l� �c�o�n�s�i�s�t� �o�f� �D�E�C� �S�C�S�I� �h�a�r�d� �d�r�i�v�e� �f�u�l�l�y� �c�o�n�f�i�g�u�r�e�d� �w�i�t�h� 

�S�C�O� �O�P�E�N� �D�E�S�K�T�O�P�/�S�C�O� �U�N�I�X�,� �.�I�S�O�C�O�R� �X�.�4�0�0� �M�T�A� �(�8�8 ��)�,� �a�n�d� �e�t�h�e�r�n�e�t� �d�r�i�v�e�r� 

�r�o�u�t�i�n�e�s�.� 
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