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Introduction
What

Document existing EE Section networkDocument existing EE Section network 
Design new Network using best practice methods
Implement design while maintaining functionality

Why
Initially network was undocumented, unorganized, and 
not user friendly
Used for classes in the EE Section

I tImpact
Relevance
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Introduction
What
WhyWhy
Impact

Faster / more Reliable
Easier to use

Better designed for current uses
Expanded applicationsp pp

Allow for a single Administrator
Relevance

Importance to teach future operators how to use and the 
principles behind networking
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Backgroundg
History

Used in EE Section Classes
Computer Communications and Networks
PECE (EE senior design course)
IECE (non engineering cadets)IECE (non-engineering cadets)
Selected Topics

Information Assurance
N t k P iNetwork Programming

EE Section Support Team LORAN data server
What accomplished in previous yearsWhat accomplished in previous years

Ad-hoc component additions
M204 remodeling to support Datacenter use
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g pp
Cisco Donation
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Objectives
Existing Network Analysis 

Get the tools needed

j

Determine what exactly is in place now
Determine what we can adopt for the EEnet

Ph 1 B kbPhase 1: Backbone
Design EEnet backbone overview
Add detail and create full EEnet designAdd detail and create full EEnet design
Offer network design to Academy IS for .edu network
Implement in phases

Phase 2: Services
Documentation
F ti l E i
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Objectives
Existing Network Analysis 
Phase 1: Backbone

j

Phase 2: Services
Network Monitoring
Wireless
Comprehensive Guides

UserUser
Administrator

Documentation
Th hl i i ti t kThoroughly examine existing network
Use good labeling practices 

Functional Expansion
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System Design
Speed

Gigabit Ethernet links
Fiber

y g

Fiber
Cat5

Load-balancing
Provides increased reliability speedProvides increased reliability, speed
2 x DSL
1 x Connection to CGA .edu connection

Internet bandwidth
O tl k W b A EE tOutlook Web Access on EEnet
Citrix Metaframe .edu Access

Usability
Unified networkUnified network
Remote management
VPN

Simple Management
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System Design
Speed
Usability

y g

Usability
Simple Management

Centralized critical componentsCentralized critical components
Utilize best practice methods
Detailed network diagram and explanation
Comprehensive EEnet Guides

User
AdministratorAdministrator

Monitoring tools
Authentication for wireless and outside access
Component Configuration Walkthrough
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Component Configuration Walkthrough
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System Designy g
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First Semester Results
Existing network fully mapped
EEnet needs identifiedEEnet needs identified

Diagram of network
Components purchased

N M t tNew Management computer
Active Directory (authentication)
DHCP (ip address issuing)( p g)
DNS (internal domain name resolution)
TFTP (hardware configuration server)

Fiber optics in place and operationalFiber optics in place and operational
Organization

All wires labeled and documented

USCGA Electrical & Computer Engineering 11

Complete, up-to-date network diagram
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Second Semester Results
Networks combined

No longer separate networksNo longer separate networks
Load-balancing Implemented

EE DSL connection 
six public IP addressessix public IP addresses
project support

Section Support Team DSL connection
redundant connectionredundant connection
access for Loran support applications

CGA IS connection
Direct link for Outlook Web Access Citrix MetaframeDirect link for Outlook Web Access, Citrix Metaframe
Fast, synchronous access

Wireless
N k P f M i i S fNetwork Performance Monitoring Software
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Second Semester Results

Networks combined
Load-balancing Implemented
Wireless

Three a/b/g access points (54 Mbps per client)
One a/b/g/n access point (355 Mbps per client)One a/b/g/n access point (355 Mbps per client)
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Second Semester Results
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Second Semester Results

Networks combined
L d b l i I l t dLoad-balancing Implemented
Wireless
Network Performance Monitoring Software

Web-based GUI
Node status
Performance monitoring 

Utilization
Availability
Packet loss (important for future VoIP projects)
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Packet loss (important for future VoIP projects)
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Detailed Network Diagramg
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Detailed Network Diagramg

M204 Datacenter
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Functional Expansion
Media Distribution

Media types

p

Media types
Streaming media
Websites
Slide viewsSlide views

Features
Scheduled programming
C li d i i l GUICentralized management via simple GUI

Traffic Monitoring / Logging
Network StorageNetwork Storage
VoIP
Simple VPN access
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Simple VPN access
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Conclusion

Phase 1 ResultsPhase 1 Results
Existing Network Analysis
Fiber implementationFiber implementation

Phase 2 Results
WAN Load BalancingWAN Load Balancing
Network performance monitoring software
CDX S tCDX Support
Wireless throughout 2nd Deck McAllister Hall
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EEnet Guides
30 April 2008



Q ?Questions?
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