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I believe Tacoma Washington would be an excellent addition to the Newton Ad Agency because it would incorporate the western US’s potential talent and customers to the company. This site must have a T1 or better ISP with Fiber Optic due to the large amounts of data from the print jobs and the streaming for the video conference calls. A constraint for this location is that it is so far from the rest of the company it will need the company’s VPN for all communications. Another constraint is the amount of money it will cost the company to have a T1 or better ISP and all the fiber optic cable and managed switches needed for the new location.  
LAN Topology
There are four possible physical topologies to choose from: Bus, Ring, Star, and Mesh. Bus topology uses a trunk cable with offshoot cables or cables inserted directly into the trunk cable. Ring topology is like Bus topology except the two ends of the bus are connected to form a ring, each device repeats the signal to the next device in the ring. Star topology uses a device like a switch to connect all nodes to a single physical location. Mesh topology is similar to a ring topology except each node is connected to more than 2 other nodes, it can be a full mesh where each node is connected to each other node or a partial mesh where each node is connected to only a few other nodes.
Bus signals are broadcast from one node to all other nodes which is unnecessary traffic on the network causing collisions. These signals are stopped with a terminator which is placed at both ends of the trunk cable and absorbs the signal to prevent it from echoing back and forth repeatedly. If any cable on the bus is broken it prevents all communication and can be difficult to track down. Ring topology requires carful planning. When there is a problem with a node or cable the signal stops there and won’t continue down the ring, this makes it easier to pinpoint than the Bus but it still requires going to multiple nodes to find the problem. With Star topology all the nodes are connected in one place, so it is easy to reconfigure and troubleshoot. Nodes can be changed, added, or removed with ease. If a cable or node goes bad it only affects that one node’s communication. Mesh topology works best with WIFI as the amount of cables needed to connect each node can be expensive especially with a full mesh. Mesh is best used for routers as a redundancy in case one router or access point goes down there is still a backup path. 
For this location I have chosen the Physical and Logical Star topology with managed switches in Partial Mesh topology for redundancy purposes. Due to the large amount of data being sent and streamed I have chosen for fiber optic cabling instead of the slower twisted pair or Wi-Fi. Since I am using cable I needed a star topology to reduce the cost of cabling and unnecessary traffic on the network as well as to keep every other node connected if there is a problem with one. I have chosen to mesh the switches together since there will be 50 employees and that will require multiple switches. With the switches being meshed together every node will be able to talk to every other node with limited routing as well as having redundancy so if a switch goes down it will only affect the nodes that are exclusively attached to that node and will be easy to pinpoint the problem. 
ISP
Some key considerations for an ISP in Tacoma are: T3 service, fiber optic cable, and availability. A T3 service is required to accommodate the high bandwidth needed for conference calling and the large print jobs. Fiber optic cabling is needed to support the T3 service and the high bandwidth requirements for the company. Lastly finding an ISP that has these services available in Tacoma.
CenturyLink offers dedicated 50/100/500/1000Mbps upload and download internet port options with SLA for network availability. Centurylink also offers cloud, infrastructure, Distributed Denial of Service, cyber, email, and web security options including analytics and threat management. The bandwidth of this provider should cover the needs of the company, the dedicated service should be reliable, and the security features make this company a good choice. (CenturyLink, n.d.)
Comcast business offers a dedicated 2-10Gbps service with 24/7 priority enterprise support. They offer DDoS mitigation services and 24/7 security monitoring and threat management services. The bandwidth of this provider should be enough for the company’s needs, it is a dedicated service with 24/7 tech support, so it is reliable, and it offers some security features. (Comcast, n.d.)
I believe Centurylink is the best choice for my location because it offers fiber optics and more security features. I was able to find more information on the Centurylink website about what the company offers and from what I can tell they are the better option.
The new location will need a lot of new hardware and software to accommodate the 50 new employees at the new location. 10GBaseT Cat6-7, 10GBaseSR, or 10GBaseSW Fiber optic cable meets the high bandwidth requirements for print jobs and conference calls. Managed switches and routers to properly mitigate the flow of data to the hosts that need more or less data which could be separated with VLans.  Server and backup server for storing data before sending print jobs. UPSs for clean uninterrupted power with batter backup so no data is lost if the power goes out. Unified Threat Management Device for security purposes of course. Computers with OS of choice, NICs, I/O devices, VPN client software, editing software, and possibly VoIP phones as the hosts. 
First the new office will need to be connected to the VPN to reach the Austin printing offices. Next make sure the ports on routers and firewall are open for printing. Lastly set up a Static IP address for the printer host.
Video conferencing can be up to 20Mbps. Below is a chart with more detailed information.
Video conferencing bandwidth requirements
	Bandwidth
	Resolution
	Frame Rate

	384 Kbps
	CIF
	30 fps

	512 Kbps
	4CIF
	15 fps +

	768 Kbps
	4CIF
	30 fps

	1 Mbps
	HD720
	15 fps +

	2 Mbps
	HD720
	30 fps

	4 Mbps
	HD720
	60 fps

	6 Mbps
	HD1080
	30 fps

	~7 Mbps
	HD1080
	60 fps


Kbps: kilobits per second
Mbps: megabytes per second
CIF: common intermediate format
HD: high definition
fps: frames per second 
(Video conferencing bandwidth requirments, n.d.) 
I would recommend 10GBaseT Cat6-Cat7, 10GBaseSR, or 10GBaseSW Fiber optic cable to support the devices. Managed switches and routers will keep the bandwidth in the appropriate range for video conferencing. The host computer with the appropriate software and I/O devices is also needed for teleconferencing.
Potential Errors
Common errors in the new location would include: human error, routing problems, IP addressing problems, static IP addressing issues, VPN connection issues, environmental issues, power issues, server issues. 
Gather information on the problem, identify where and how big the problem is, find out if anything in the environment changed, theorize a cause, review probable causes and look for quick solutions, escalate the problem for advice if I can’t or am not allowed to fix it, create an action plan, fix the problem, identify results, document solution. For instance, if there was a routing problem I would fist gather information on the problem by asking those who noticed the problem to elaborate and give symptoms as well as checking any logs from the routers in question. Next, I would figure out which routers and hosts are affected by this problem. I then figure out if any new updates or changes have been made that may have caused this problem. I develop a theory about how this problem was caused depending on the evidence I have discovered like the router settings were wiped with a new update. I review the probable causes and look for quick solutions like resetting the router with there previous settings. I escalate the problem to my boss to see if and when I can reinstall this router to fix the problem. I create an action plan of fixing the settings during lunch when there will be less traffic on the network. I fix the router during lunch and then check to see if the problems have been resolved. I find the problems have been resolved with the hosts and I document the situation and solution, so it can be fixed faster if it ever happens again. 
[bookmark: _GoBack]By being thorough and following a methodical plan I have found the real problem and fixed it instead of jumping to conclusions and trying to fix a problem that didn’t exist which would cause more problems that I then have to fix as well. If the router issue was rushed into I may have just replaced the whole router, costing the company more money and time to set up than simply restoring the settings that were reset during an update. 
In summation I recommend the location at Tacoma Washington for Newton Ad Agency. This site will expand their business into the west coast as well as add new talent to the team. They will need a T3 ISP, I would suggest CenturyLink along with 10GBaseSW fiber optic cabling connected to a half mesh of managed switches with hosts in a star topology. This setup should give you plenty of bandwidth for conference calling and the large print jobs sent over the company VPN to Austin. 
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