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A.  General Information
1. Name: John D. Smith

2. SGC: 1471

3. Curriculum: 370, Information Technology Management

4. Thesis Advisor: Dr.John P. Jones

5. Associate Advisor: Dr. Horatio Nelson

6. Academic Associate: Dr. Carl R. Jones

7. Date of Graduation: September, 1996

B.  Area of Research
This research will evaluate the functionality and cost of Fiber Distributed Data Interface (FDDI) standard networks. The objective is to determine the feasibility of implementing this technology as a replacement to the Systems Management Departments existing LAN architecture. Research will include conducting a detailed analysis of FDDI technology, conducting an in-depth review of the current architecture, preparing a hardware and software requirements list, and conducting a cost and benefits analysis of implementing the FDDI technology. 

Title:   Fiber Distributed Data Interface (FDDI) Applications in DoD: Cost and Benefit Analysis

            of Implementing a FDDI LAN at the Naval Post Graduate School, Monterey

C.  Research Questions
1.   What is FDDI? What are the advantages and disadvantages of FDDI?

2.   What are the hardware and software requirements for establishing a FDDI-based

      LAN?

3.   What protocols are used and how do they function?

4.   What is the current configuration of the local area networks in the Systems

      Managements laboratories?

5.   What protocols are being used on these LANs?

6.   How can the LANs be upgraded to FDDI standards?

7.   Will FDDI interconnect with Ethernet- and Token ring-based networks to support a

      partial conversion?

8.   What impact will the upgrade have on the current configuration?

9.   What are the costs and benefits of upgrading the existing architecture with FDDI

      standards?

 
10. What network control and security measures must be implemented to ensure

      authorized access and use of the network? 

11. How will these controls be verified and tested?

12. What documentation will be necessary to support implementation of FDDI?

      (Training, maintenance, troubleshooting, network control and security measures,

      network policies)

13. What back-up and recovery systems will be required to support the new technology?

14. What skills will be necessary to implement the system? What tools will be required?

15. What maintenance skills will be required to maintain the system? What is the impact

      in terms of staff and equipment?

16. Will maintenance personnel require special skills? If so, how much will training

      cost?

17. What network management procedures should be implemented to monitor network

      status, gather network statistics, perform network reporting, and maintain network

      documentation?

18. What is the best mechanism for reporting, tracking and managing trouble calls?

19. Will the upgrade to FDDI easily interconnect with the campus BN?

D.  Discussion

Local area networks (LANs) have undergone tremendous growth in the past decade. The technology has evolved from simple computer-to-computer interfaces, to networks connecting hundreds of nodes sharing hardware, software, and databases. Both commercial and government agencies have realized the tremendous benefits of LANs, propagating their growth beyond the traditional company office or campus network, into interconnected networks that form backbone networks (BNs), metropolitan area networks (MANs), and wide area networks (WANs).

One of the biggest challenges to network performance is the ability to handle bandwidth intensive applications or a large number of simultaneous users. This problem became  evident in WANs that connected dozens of networks and literally hundreds of nodes. This increased demand for capacity, quickly consumed all available bandwidth afforded by wire-based media such as twisted pair and coaxial cable. To alleviate this problem, network managers turned to a new medium--fiber optic. 

Fiber optics have also undergone tremendous growth in the past decade. Communications companies have realized the advantages of fiber optics and have invested heavily into replacing wire-based circuits with this medium. These advantages include its immunity to electrical and magnetic interference, the added security due to its resistance to unauthorized tapping, and its reduced size and weight--20 times lighter and 5 times smaller than equivalent copper cable. Certainly its biggest advantage is its enormous bandwidth capability enabling it to handle tremendous digital data rates with near error-free transmission.

Until recently, the cost of fiber technology made it unsuitable for all but the largest communications systems and networks. Advances in technology however, have reversed this trend. Improvements in fiber optic quality, light sources, light detectors, and the procedures used to splice circuits have reduced the cost of implementing this medium. Fiber optics is now a feasible solution to the bandwidth limitation problems on LANs that support a dozen to hundreds of nodes. 

The most common media used to connect microcomputers, servers, and peripheral hardware devices to form the three basic LAN architectures--Ethernet-, token ring-, and token bus-based networks--is shielded and unshielded twisted-pair wiring and coaxial cable. This media can support throughput rates of up to 20 million bits per second with error rates of approximately 1 in 100 million bits. FDDI supports throughput rates of 100 million bits per second with error rates of only 1 in 1,000 million bits. This improvement in throughput rate and near error-free transmission makes it particularly suitable for handling emerging bandwidth-intensive technologies such as video conferencing.

To meet the demand for optical support in LANs, the FDDI standard was established. 

FDDI specifies the topology and protocol for these fiber optic-based LANs, to support a variety of applications. The standard uses a token-passing ring architecture that employs timed-token rotation to exchange information between nodes. The topology consists of a primary and secondary ring that are interconnected through wiring concentrators. Information is routed along these rings in counter directions, providing added reliability to the operation of the network. It is capable of supporting both fiber and cable with transparent performance, and is capable of reconfiguring itself if power is lost to a node or if a link in the dual ring becomes inoperable. The standard can support up to 1000 nodes, with up to two kilometers between adjacent nodes and up to 200 kilometers of total length.  

The objective of this project is to determine the feasibility of replacing the Systems Management Departments Ethernet- and token-ring-based networks with the FDDI standard. It will address compatibility issues, hardware and software requirements, maintenance requirements, and training requirements.

E.  Scope of the Thesis
The scope will include: (1) a review of LAN architectures, (2) an in-depth review of the FDDI standard, (3) an evaluation of the Systems Management Departments LANs located in Ingersoll I-158, I-224, and I-250, and (4) a feasibility study of implementing the FDDI standard. The thesis will conclude with a recommendation for trnsitioning the current architecture to FDDI standards.

F.  Methodology
The methodology used in this thesis research will consist of the following steps.

1. Conduct a literature search of books, magazine articles, CD-ROM systems, and other

    library information resources.

2. Conduct a thorough review of FDDI protocols, hardware requirements, system

    management requirements, compatibility issues, and standards.

3. Conduct a review of the current LAN system. Review LAN documentation and

    examine the physical and software components that comprise the system.

4. Examine internetworking capabilities of the current system and document all hardware

    and software requirements.

5. Prepare a baseline assessment to document hardware components, software

    components, and functionality of the current LAN.

6. Conduct a visit to an operational FDDI-based LAN to observe operation and discuss

                network management issues, maintenance issues, maintenance equipment

    requirements, implementation and maintenance costs, and lessons learned.

7. Identify all potential hardware, software, and protocol compatibility issues.

8. Prepare a target proposal for an FDDI-based network using current baseline system

    components.

9. Following approval of the proposal, prepare system diagrams and document hardware

    and software requirements.

10. Identify testing requirements for LAN implementation.

11. Identify training requirements for use and maintenance of the FDDI LAN.

12. Evaluate the benefits and costs of implementing the FDDI LAN. 

13. Prepare a feasibility analysis.

14. Prepare an activity chart for implementing the FDDI standard.
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I.  Benefit of the Study

This study will provide the necessary information required to implement a FDDI-based LAN. It will serve as an example for other DoD organizations seeking to implement FDDI as an improvement to their existing LAN architectures. 

J.  Anticipated Travel/Funding Requirements
    None.
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