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WAN CONNECTIVITY
Austin Headquarters 
Requirements: Fast WAN; Backup WAN w/ 99.999% uptime; Centrally managed Wi-Fi.
	To achieve fast WAN and stay within budget constraints the Austin Headquarters will use a cable broadband internet service.  The use of cable internet will provide the Austin Headquarters with speeds up to 30 Mbps and have a cost of $175 a month.  With Austin receiving large media files from the New York office, the higher speeds associated with cable will help ensure worker productivity and efficiency.  Although cable internet is a shared connection between users within the same area, any significant bandwidth degradation is anticipated to occur most frequently between 18:00 and 22:00 hours (6-10pm); which falls outside our normal working business hours.  Cable internet will require a cable modem to convert analog signals over multiple channels and it can be purchased locally or leased through the provider.   DSL (digital subscriber line) was also considered due to the lower cost of $75 a month and more consistent download speeds.  However, after consideration of Austin HQ’s normal working hours and the anticipated neighborhood peak usage times, the performance drop associated with cable becomes less of a concern and the increased cost of cable is compensated for by the increase in network efficiency and worker productivity.  
	In addition to fast WAN Austin is also confronted with the need for 5 9’s reliability or 99.999% uptime (5 minutes and 15 seconds of unplanned downtime a year).  Broadband internet providers such as DSL and cable typically do not offer CIR’s (Committed Information Rate) or SLA’s (Service Level Agreements) that guarantee a specific level of service.  To be sure that Austin HQ will receive the required 99.999% uptime it needs, it will also be necessary to maintain a separate Frame Relay service through the local telephone company (msdn, n.d.).  At a cost of $300 a month Austin HQ will utilize a T1 line with a CIR that guarantees connection speeds of 1.544 Mbps and 99.999% uptime. Because Frame Relay will drop packets with network congestion it will be necessary to implement error detection and correction protocols to compensate for lost packets and request retransmission of data as required. 
[bookmark: _GoBack]	In an effort to hire the best talents, Austin HQ allows employees to work from home full time.  Because of this additional remote access equipment will be required.  Austin HQ will purchase a remote server to handle employee remote dial in requests.  To secure the network as well as simplify management- all authentication, authorization, and accounting tasks will be forwarded to a RADIUS server for processing.  The same RADIUS server will also be used to handle the Austin 802.1x (WPA2 – Enterprise) wireless encryption and authentication within the building.  
Rural Satellite Office: 
Requirements: WAN connectivity.
	There are no commercially available options for the Rural Satellite office. However, there is a direct line of sight between Austin HQ and the Remote office.  To provide WAN connectivity to the rural office I suggest that the two subnets be connected via a long range wireless bridge.  By connecting the rural office directly to Austin HQ via its direct line of sight, latency can be significantly minimalized.  The reduction in latency is a result of the signal having to travel only 2 miles vs. traditional satellite broadband which would cause the signal to travel over 22,000 miles to a satellite orbiting the Earth.  The long range wireless bridges would run on the 5 GHz spectrum which would reduce interference with neighboring devices running on 2.4 GHz bands (EZ-Bridge Wireless Bridge, n.d.).  Because there is no monthly subscription required using a wireless bridge and it will be set up and maintained internally, there is no monthly charge associated with the service it provides.
New York Office: 
Requirements: Fast WAN; Web server with fast connectivity.
	Given the intensive upload and download speeds required by the New York office to share large files with Austin HQ and its customers, the only option is to enroll in a Fiber Optic service.  Fiber optic speeds can vary dramatically from 51.84 Mbps on OC-1 fiber optic cabling to 39.2 Gbps on OC-768 fiber optic cabling.  Fiber optic service is expensive however with a monthly cost of $600 a month.  In addition to the high monthly rate the cost to set up a fiber optic network inside the building will be substantial due to the fact that fiber optic cable is very expensive.  Fiber optic cables transmit data by using pulses of light that are transmitted through a cable with a glass or plastic core.  Because fiber optic cables use light as the transmission medium, fiber optic cables are also totally resistant to EMI (electromagnetic interference) and are highly resistant to eavesdropping.  Utilizing a PON (Passive Optical Network) the New York office will achieve very fast data transfer speeds with a minimal amount of fiber optic cabling and little maintenance.  The New York office as well as Austin HQ broadband service will utilize ATM (Asynchronous Transfer Mode) to establish a virtual circuit and transfer data in 53 byte cells. ATM was designed to be easily implemented by hardware rather than software so faster processing and switch speeds are possible. The pre-specified bit rates are 155.52 Mbps or 622.080 Mbps (What is ATM, n.d.).


Monthly Internet Cost for Newton Ad Agency
Austin: 
$300 – T1
$175 – Cable Broadband
$475
Rural Office:
$0
New York:
$600

Total: $1,075 



IP ADDRESS STRATEGY

Newton Ad Agency has been allocated the following Class C IP Address scope to which it can assign to its various hosts:
192.168.100.0 – 192.168.103.255
The allocation of available IP addresses for each location is as follows:

Austin Headquarters: 
Requirements – Must support 500 hosts
Subnet 1:
IPv4 Network / Subnet Address: 				192.168.100.0
IPv4 Subnet Mask (Classless): 				255.255.254.0/23 
Broadcast Address: 						192.168.101.255 
IPv4 Usable Addresses (Scope): 				192.168.100.1 – 192.168.101.254
IPv4 DHCP Server Address (Statically Assigned):  		192.168.100.1
Remaining Host IP Addresses (Scope): 			192.168.100.2 – 192.168.101.254
IPv4 Host Scope = 509 available (lease) addresses

Explanation and Calculations:
Each Class c address that uses the default subnet mask (classful) can give you 254 hosts per network.  Newton Ad Agency has been assigned an address scope of 192.168.100.0 – 192.168.103.255 (which is the equivalent of 4 classful- class c addresses).  To ensure that the Austin Headquarters receives enough of the available IP addresses to support it’s 500 hosts on a single network we first subnet the total IP address scope into 2 network segments by using a classless subnet mask of 255.255.254.0/23 (Alternatively, we can think of this as supernetting the first two classful- class c addresses into a single subnet, leaving 2 classful- class c addresses for use by the other locations).  This divides the total IP address scope into two smaller subnets:
192.168.100.0 – 192.168.101.255 
192.168.102.0 – 192.168.103.255
Each of the two subnets contains 512 total addresses.  For the Austin Headquarters we will use the first subnet.  The first address in the sequence (192.168.100.0) cannot be used by a host on the network because it defines the Network address.  The last address in the sequence (192.168.101.255) cannot be used because it is the subnets broadcast address.  The second address in the sequence (192.168.100.1) is statically assigned to the DHCP server and therefore, cannot be leased to another host on the network.  The remaining 509 addresses (192.168.100.2 – 192.168.101.254) are managed by the DHCP server and are dynamically leased out to individual hosts on the network as needed.  
IGP (Interior Gateway Protocol) routers will be used and configured with a corresponding CIDR (Classless Inter-Domain Routing) protocol to support the non-default VLSM (Variable Length Subnet Mask) of the Austin Headquarters supernet.  Additionally, the routers will be configured as such, that they will forward DHCP broadcasts. 

New York Office: 
Requirements – Must support 200 hosts/PCs
Subnet 2:
IPv4 Network / Subnet Address: 				192.168.102.0
IPv4 Subnet Mask (Classful): 				255.255.255.0/24 
Broadcast Address: 						192.168.102.255 
IPv4 Usable Addresses (Scope): 				192.168.102.1 – 192.168.102.254
IPv4 DHCP Server Address (Statically Assigned):  		192.168.102.1
IPv4 Web Server Address (Statically Assigned):		192.168.102.2
Remaining Host IP Addresses (Scope): 			192.168.102.3 – 192.168.102.254
IPv4 Host Scope = 252 available (lease) addresses.

Explanation and Calculations:
Each class c address that uses the default subnet mask (classful) can give you 254 hosts per network.  The New York office will utilize a single class c network address and default subnet mask with a scope of 192.168.102.0 – 192.168.102.255, which will provide it with 254 usable IPv4 addresses.  Similar to Austin Headquarters, the NY office will have its own DHCP server with a statically assigned IP address of 192.168.102.1 which will reduce the number of available host addresses to 253.  In addition, the NY office will also have web server with a statically assigned IP address of 192.168.102.2 which will reduce the number of available IP addresses to 252.  Because the NY office has an ample amount of addresses to supply its 200 hosts with there is no need to supernet addresses by manipulating the subnet mask (as was done in Austin).  
The NY office DHCP server will dynamically allocate IP addresses to all 200 hosts/users on the network as needed. To ensure proper connectivity within the LAN and the other office LANs, all routers will be the same scope and configuration of the Austin Headquarters (setup to forward DHCP broadcasts and require that subnet mask values be included in all route advertisements).  

Rural Satellite Office: 
Requirements – Must support 200 hosts/PCs
Subnet 3:
IPv4 Network / Subnet Address: 				192.168.103.0
IPv4 Subnet Mask (Classful): 				255.255.255.0/24 
Broadcast Address: 						192.168.103.255 
IPv4 Usable Addresses (Scope): 				192.168.103.1 – 192.168.103.254
IPv4 DHCP Server Address (Statically Assigned):  		192.168.103.1
Remaining Host IP Addresses (Scope): 			192.168.103.2 – 192.168.103.254
IPv4 Host Scope = 253 available (lease) addresses.

Explanation and Calculations:
Each class c address that uses the default subnet mask (classful) can give you 254 hosts per network.  The Rural Satellite office will utilize a single class c network address and default subnet mask with a scope of 192.168.103.0 – 192.168.103.255, which will provide it with 254 usable IPv4 addresses.  Similar to Austin Headquarters, the Rural Satellite office will have its own DHCP server with a statically assigned IP address of 192.168.103.1 which will reduce the number of available host addresses to 253.  
The Rural Satellite office DHCP server will dynamically allocate IP addresses to all 200 hosts/users on the network as needed. To ensure proper connectivity within the LAN and the other office LANs, all routers will be the same scope and configuration of the Austin Headquarters (setup to forward DHCP broadcasts and require that subnet mask values be included in all route advertisements).  
WIRELESS ACCESS STRATEGY
	Austin HQ requires wireless access for all users.  To achieve this, multiple wireless access points will be strategically placed on each floor.  Optimal placement of the wireless access points will vary based on certain environmental factors- such as, the overall area to be covered on each floor (range), obstructions, electro-magnetic interference (EMI) and atmospheric conditions.  The Austin HQ building is rectangular in shape, with 3 floors, and each floor measuring approximately 5,500 square feet.  To ensure good wireless coverage to all users at Austin HQ and minimize wireless accessibility outside of the building- each floor will have wireless access points placed above head (close to the ceiling), with an Omni-directional antenna in the center, and directional or highly-directional wireless access points at each outer corner.  All of the wireless access points will be centrally managed by a wireless access point controller and 802.1x (WPA2 – Enterprise) wireless encryption and authentication being executed by a RADIUS server.
	To achieve maximum performance from the wireless network, all access points will operate in 802.11n only and all Austin hosts will be equipped with 802.11n NIC’s (Network Interface Cards).  The 802.11n standard will provide Austin HQ users with a maximum data transfer rate of 600Mbit/s and a maximum transmitting range of 1,200 ft (although the actual speed and range will likely be much less).  In addition to higher speed and range- the 802.11n standard also fully supports the latest 802.11i security protocol WPA2; which uses AES (Advanced Encryption Standard) and is considered to be a stronger form of encryption versus TKIP (Temporal Key Integrity Protocol) available through WPA.
REMOTE ACCESS STRATEGY
	In an effort to hire the best talent, Austin HQ allows all users to work from home full-time.  To accomplish this- a remote access server(s) will need to be purchased and configured as a RADIUS client and will need to forward incoming remote access requests to the existing RADIUS server.  Multiple remote servers are ideal because each additional unit would provide fault tolerance in the event of a failure and load balancing during high remote access peaks.   Once all equipment has been purchased and properly configured, remote access will be achieved in the following manner.  Incoming remote access requests will be received by the remote access server- effectively establishing the physical connection.  After a physical connection is established the client and remote access server negotiate connection parameters and establish a data-link layer connection.  During this process the PPP (Point-to-Point Protocol) protocol will be used to negotiate Upper-layer protocols, Network-layer addressing, Compression, Encryption, assign the client an IP address, and the authentication method used.  After the authentication method to be used has been decided- such as CHAP (Challenge Handshake Authentication Protocol) or MS-CHAP (Microsoft Challenge Handshake Authentication Protocol) the client will submit a username and password for authentication.  Subsequently, the incoming authentication request is forwarded to the existing AAA (Authentication, Authorization, and Accounting) or, RADIUS server; at which point the RADIUS server will accept or reject access to the remote server / radius client (n.a., 2008).  Upon acceptance of user credentials the authentication phase is complete and the RADIUS server identifies the resources that the user can access.  This process is referred to as Authorization.  Access to network resources are either permitted or restricted based on time of day, type of connection, or location of the resources.  Once the authentication and authorization processes have finished the connection is complete and remote access connections will enter the Accounting phase.  The accounting phase keeps track of what remote users have done, how long they are or, have been connected, and the connection status.  The RADIUS server will be configured so that Authentication and Authorization will be processed on one server while Accounting will be processed on another.
	The Austin HQ servers are running Windows Server 2008 while all of the client hosts are equipped with Windows 7.  By default Windows 7 has a remote desktop application installed which allows clients to connect to Austin HQ servers and access other applications or services that are not available on their local machines.  The remote desktop connection is established using the RDP (Remote Desktop Protocol, developed by Microsoft) protocol which uses TCP (Transmission Control Protocol) and UDP (User Datagram Protocol).
	Similarly, the IT department will use the same RDP protocol to remotely connect to all user workstations.  Any user connected to the Austin HQ network- either locally or, remotely will be readily accessible by Newton Ad Agency IT personnel.  This remote access can help in diagnosing and resolving user reported problems, installing updates, configuring local machine privileges, and more.
 TERMS AND CONCEPTS
AAA (Authentication, Authorization, and Accounting) Server:  An AAA server is a server program that handles user requests for access to computer resources and, for an enterprise, provides authentication, authorization, and accounting (AAA) services. (What is AAA Server, n.d.)
ATM (asynchronous transfer mode): is a dedicated-connection switching technology that organizes digital data into 53-byte cell units and transmits them over a physical medium using digital signal technology. (What is ATM, n.d.)
Bandwidth: the range of frequencies within a given band, in particular that used for transmitting a signal. (Google, n.d.)
Broadband Internet: The term broadband commonly refers to high-speed Internet access that is always on and faster than the traditional dial-up access. Broadband includes several high-speed transmission technologies such as: Digital Subscriber Line (DSL), Cable Modem, Fiber. (Types of Broadband, n.d.)
Broadcast Address: is a logical address at which all devices connected to a multiple-access communications network are enabled to receive datagrams. A message sent to a broadcast address is typically received by all network-attached hosts, rather than by a specific host. (Wikipedia, n.d.)
Cable Internet: Broadband Internet access from the cable TV companies. (Cable Internet Definition, n.d.)
CHAP: Challenge Handshake Authentication Protocol (CHAP) is a widely supported authentication method in which a representation of the user's password, rather than the password itself, is sent during the authentication process. (Wikipedia, n.d.)
CIDR (Classless Inter-Domain Routing) Protocol: is a method for allocating IP addresses and routing Internet Protocol packets. The Internet Engineering Task Force introduced CIDR in 1993 to replace the previous addressing architecture of classful network design in the Internet. (Wikipedia, n.d.)
CIR (Committed Information Rate): in a Frame relay network is the average bandwidth for a virtual circuit guaranteed by an ISP to work under normal conditions. At any given time, the bandwidth should not fall below this committed figure. The bandwidth is usually expressed in kilobits per second (kbit/s). (Wikipedia, n.d.)
DHCP server: Dynamic Host Configuration Protocol (DHCP) is a network protocol that enables a server to automatically assign an IP address to a computer from a defined range of numbers (i.e., a scope) configured for a given network. DHCP assigns an IP address when a system is started. (Indiana University, n.d.)
DSL (digital subscriber line): DSL is defined as an abbreviation that stands for digital subscriber line which is defined as the way a computer connects to the Internet at high speeds using telephone lines. (Wikipedia, n.d.)
EMI (Electromagnetic Interference): also called radio-frequency interference or RFI when in radio frequency- is disturbance that affects an electrical circuit due to either electromagnetic induction or electromagnetic radiation emitted from an external source. (Wikipedia, n.d.)
Encryption: Encryption is the most effective way to achieve data security. To read an encrypted file, you must have access to a secret key or password that enables you to decrypt it. Unencrypted data is called plain text ; encrypted data is referred to as cipher text. (Encryption, n.d.)
Fiber Optics: (or "optical fiber") refers to the medium and the technology associated with the transmission of information as light impulses along a glass or plastic wire or fiber. (What is Fiber Optic, n.d.)
GHz (Gigahertz) Band: Radio frequency (RF) is a rate of oscillation, which corresponds to the frequency of radio waves, and the alternating currents which carry radio signals. (Wikipedia, n.d.)
IGP (Interior Gateway Protocol) Router: An interior gateway protocol (IGP) is a type of protocol used for exchanging routing information between gateways (commonly routers) within an autonomous system (for example, a system of corporate local area networks). This routing information can then be used to route network-layer protocols like IP. (Wikipedia, n.d.)
IP Address: a unique string of numbers separated by periods that identifies each computer using the Internet Protocol to communicate over a network. (Google, n.d.)
Latency: the delay from input into a system to desired outcome (What is Latency, n.d.)
MS-CHAP: the Microsoft version of the Challenge-Handshake Authentication Protocol, CHAP. (Wikipedia, n.d.)
PON (Passive Optical Network): is a telecommunications network that uses point-to-multipoint fiber to the premises in which unpowered optical splitters are used to enable a single optical fiber to serve multiple premises. (Wikipedia, n.d.)
PPP (Point-to-Point): In computer networking, Point-to-Point Protocol (PPP) is a data link protocol used to establish a direct connection between two nodes. It can provide connection authentication, transmission encryption, and compression. (Wikipedia, n.d.)
RDP (Remote Desktop Protocol): Remote Desktop Protocol (RDP) is a proprietary protocol developed by Microsoft, which provides a user with a graphical interface to connect to another computer over a network connection. The user employs RDP client software for this purpose, while the other computer must run RDP server software. (Wikipedia, n.d.)
ROUTER: A router is a device that forwards data packets along networks. A router is connected to at least two networks, commonly two LANs or WANs or a LAN and its ISP's network. Routers are located at gateways, the places where two or more networks connect. (Router, n.d.)
SLA (Service Level Agreement): A service level agreement (SLA) is a contract between a service provider (either internal or external) and the end user that defines the level of service expected from the service provider. SLAs are output-based in that their purpose is specifically to define what the customer will receive. (Wikipedia, n.d.)
Subnet: a part of a larger network such as the Internet.  (Google, n.d.)
Subnet Mask: is a binary pattern that is stored in the client machine, server or router. It is matched with the IP address of a packet to determine which network segment the packet is destined for. (PC Magazine, n.d.)
Supernet: A supernetwork, or supernet, is an Internet Protocol (IP) network that is formed from the combination of two or more networks (or subnets) with a common Classless Inter-Domain Routing (CIDR) prefix. (Wikipedia, n.d.)
T1: An AT&T term for a digital carrier facility used to transmit a DS1 formatted digital signal at 1.544 megabits per second. (n.a., n.d.)
UDP (User Datagram Protocol): The User Datagram Protocol (UDP) is one of the core members of the Internet protocol suite. The protocol was designed by David P. Reed in 1980 and formally defined in RFC 768. UDP uses a simple connectionless transmission model with a minimum of protocol mechanism. (Wikipedia, n.d.)
VLSM (Variable Length Subnet Mask): is a means to specify a different subnet mask for the same network number on different subnets. With VLSM, a network administrator can use a long mask on networks with few hosts and a short mask on subnets with many hosts. (VLSM, n.d.)
WAN (Wide Area Network): a computer network in which the computers connected may be far apart. (StudyStack, n.d.)
Wireless Access Point (AP): In computer networking, a wireless access point (AP) is a device that allows wireless devices to connect to a wired network using Wi-Fi, or related standards. The AP usually connects to a router (via a wired network) as a standalone device, but it can also be an integral component of the router itself. (Wikipedia, n.d.)
Wireless Bridge: A device that connects two LAN segments together via infrared or microwave transmission. A wireless bridge is often used to span buildings and provides a more economical method than laying cable or leasing a private line. (PC Magazine, n.d.)
WPA (Wi-Fi Protected Access): and Wi-Fi Protected Access II (WPA2) are two security protocols and security certification programs developed by the Wi-Fi Alliance to secure wireless computer networks. (Wikipedia, n.d.)
802.11 Protocol: The wireless local area network (WLAN) protocol, IEEE 802.11, and associated technologies, such as the 802.1X protocol and Wi-Fi Protected Access (WPA), allow secure high-speed wireless network access and mobile access to a network infrastructure (What is 802.11, n.d.)









References:
LabSim Anywhere. (n.d.). Retrieved May 31, 2015, from http://content.testout.com/client/labsimanywhere.html?mincachedate=05-19-2015-15-33

http://content.testout.com/client/labsimanywhere.html?ccache=REVSMUJFQTElN0MhJTdDJTdDJTJGcWQ2aHZYRHFxNEVLSngyZUdYZG50bXJpRVNreU9jN3dXTmlUY0tDWTBGQSUzRCU3QyElN0NTdW4lMkMlMjAzMSUyME1heSUyMDIwMTUlMjAxMiUzQTE4JTNBMDYlMjBHTVQlN0MhJTdDNjg5OA%3D%3D

Planning for Reliability and High Availability. (n.d.). Retrieved June 14, 2015, from https://msdn.microsoft.com/en-us/library/ee797245(v=cs.10).aspx
EZ-Bridge Wireless Bridge. (n.d.). Retrieved June 14, 2015, from http://ez-bridge.com/

What is ATM (asynchronous transfer mode)? - Definition from WhatIs.com. (n.d.). Retrieved June 14, 2015, from http://searchnetworking.techtarget.com/definition/ATM

Vanover, R. (2003, May 19). Expand your network by supernetting IP addresses. Retrieved May 31, 2015, from 
http://www.techrepublic.com/article/expand-your-network-by-supernetting-ip-addresses/

RADIUS Overview. (2008, September 19). Retrieved June 28, 2015, from https://www.juniper.net/techpubs/software/aaa_802/sbrc/sbrc70/sw-sbrc-admin/html/Concepts2.html
 

What is AAA server (authentication, authorization, and accounting)? - Definition from WhatIs.com. (n.d.). Retrieved July 1, 2015, from http://searchsecurity.techtarget.com/definition/AAA-server
What is ATM (asynchronous transfer mode)? - Definition from WhatIs.com. (n.d.). Retrieved July 1, 2015, from http://searchnetworking.techtarget.com/definition/ATM
Google. (n.d.). Retrieved July 1, 2015, from https://www.google.com/?gws_rd=ssl#q=define bandwidth
Types of Broadband Connections. (n.d.). Retrieved July 1, 2015, from https://www.fcc.gov/encyclopedia/types-broadband-connections

(n.d.). Retrieved July 1, 2015, from https://en.wikipedia.org/wiki/Broadcast_address

Cable Internet Definition from PC Magazine Encyclopedia. (n.d.). Retrieved July 1, 2015, from http://www.pcmag.com/encyclopedia/term/39164/cable-internet

(n.d.). Retrieved July 1, 2015, from https://en.wikipedia.org/wiki/Challenge-Handshake_Authentication_Protocol

(n.d.). Retrieved July 1, 2015, from https://en.wikipedia.org/wiki/Classless_Inter-Domain_Routing

(n.d.). Retrieved July 1, 2015, from https://en.wikipedia.org/wiki/Committed_information_rate

Indiana University Indiana University Indiana University. (n.d.). Retrieved July 1, 2015, from https://kb.iu.edu/d/adov

(n.d.). Retrieved July 1, 2015, from https://en.wikipedia.org/wiki/Digital_subscriber_line

(n.d.). Retrieved July 1, 2015, from https://en.wikipedia.org/wiki/Electromagnetic_interference

Encryption. (n.d.). Retrieved July 1, 2015, from http://www.webopedia.com/TERM/E/encryption.html

What is fiber optic? - Definition from WhatIs.com. (n.d.). Retrieved July 1, 2015, from http://searchnetworking.techtarget.com/definition/fiber-optic

(n.d.). Retrieved July 1, 2015, from https://en.wikipedia.org/wiki/Radio_frequency

(n.d.). Retrieved July 1, 2015, from https://en.wikipedia.org/wiki/Interior_gateway_protocol

Google. (n.d.). Retrieved July 1, 2015, from https://www.google.com/?gws_rd=ssl#q=define IP Address


What is latency? - Definition from WhatIs.com. (n.d.). Retrieved July 1, 2015, from http://whatis.techtarget.com/definition/latency
(n.d.). Retrieved July 1, 2015, from https://en.wikipedia.org/wiki/MS-CHAP

(n.d.). Retrieved July 1, 2015, from https://en.wikipedia.org/wiki/Passive_optical_network

(n.d.). Retrieved July 1, 2015, from https://en.wikipedia.org/wiki/Point-to-Point_Protocol

(n.d.). Retrieved July 1, 2015, from https://en.wikipedia.org/wiki/Remote_Desktop_Protocol

Router. (n.d.). Retrieved July 1, 2015, from http://www.webopedia.com/TERM/R/router.html

(n.d.). Retrieved July 1, 2015, from https://en.wikipedia.org/wiki/Service-level_agreement

Google. (n.d.). Retrieved July 1, 2015, from https://www.google.com/?gws_rd=ssl#q=define Subnet

Subnet mask Definition from PC Magazine Encyclopedia. (n.d.). Retrieved July 1, 2015, from http://www.pcmag.com/encyclopedia/term/52186/subnet-mask

(n.d.). Retrieved July 1, 2015, from https://en.wikipedia.org/wiki/Supernetwork

(n.d.). Retrieved July 1, 2015, from http://dictionary.reference.com/browse/t1

(n.d.). Retrieved July 1, 2015, from https://en.wikipedia.org/wiki/User_Datagram_Protocol

What is variable-length subnet mask (VLSM)? - Definition from WhatIs.com. (n.d.). Retrieved July 1, 2015, from http://searchnetworking.techtarget.com/definition/variable-length-subnet-mask

StudyStack flashcards. (n.d.). Retrieved July 1, 2015, from http://www.studystack.com/flashcard-1703137

(n.d.). Retrieved July 1, 2015, from https://en.wikipedia.org/wiki/Wireless_access_point

Wireless bridge Definition from PC Magazine Encyclopedia. (n.d.). Retrieved July 1, 2015, from http://www.pcmag.com/encyclopedia/term/54762/wireless-bridge

(n.d.). Retrieved July 1, 2015, from https://en.wikipedia.org/wiki/Wi-Fi_Protected_Access

What Is 802.11 Wireless? (n.d.). Retrieved July 1, 2015, from https://technet.microsoft.com/en-us/library/cc785885(v=ws.10).aspx



image1.emf
Rural Site

ISP

PSTN

ISP

Radius Server

Router

DHCP Server

DHCP Server

DHCP Server

Remote Access Server

ATM

Router

CSU/DSU

Router

500 Users

200 Users

200 Users

Web Server

Cable Modem


Microsoft_Visio_Drawing1.vsdx

Rural Site


ISP
PSTN





















ISP
Radius Server

Router
Line of Sight
DHCP Server

DHCP Server

DHCP Server

Fiber Optic Transmitter


Remote Access Server

ATM
Router
CSU/DSU
Router
500 Users
200 Users
200 Users
Web Server






Cable Modem




