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This network implementation is based on a hypothetical mail-order company called Water’s End.  Water’s End is a typical example of a smaller company experiencing growth, one that has outgrown its existing network infrastructure.  The current networks that exist are a Token ring LAN supporting 40 workstations and a server, and smaller 1Base5 Ethernet LAN of 4 workstations and a server.

Our choice of Ethernet for the data link layer of this network is based on several factors.  The number of vendors providing Token ring solutions is shrinking, and for some products there is only a single vendor still in the market.  Regular Token ring operates at 10 and 16 Mbps and this is not much faster than 10 Mbps Ethernet.  Ethernet is better equipped to support emerging networking applications and technology such as gigabit speeds, multimedia, multicasting, and voice/data integration applications.  Keeping a Token Ring network causes some to think that it does not require any extra investment.  However, the decision to remain with Token Ring implies a continued investment with the purchase of new NICs for each new PC installed in addition to the purchase of new switches and routers to support the demand for increased network bandwidth. Financial considerations lean towards a migration to Ethernet.

The eventual goal of this migration is a switched Ethernet environment using 10/100BaseT.  We chose the collapsed backbone design as a solution for this network because it is the most appropriate design for a network within one building.  A switch implements the “backbone” of this design. This configuration requires more cable, but will provide greater throughput across the network.  Each LAN has simultaneous access to the others through the switch, and response is much faster than the shared media access model of the previous sluggish networks. The switch will provide the capability to service several messages simultaneously and improve the response time in the LANs.
The Order Entry LAN has been subdivided into three 10-member LANs joined by a 16-port 3Com hub to provide for future growth. These are connected to the Cisco switch, serving as the actual “backbone” of the entire network. The inventory and shipping LAN only consists of 4 PC’s, so an 8-port hub has been selected. This will also allow for additional PC’s to be added.  There are two 100BaseT ports on the Cisco switch that was selected, and these are connected to the database server and the Internet server.  The Internet server will be connected to the Internet via a T1 line, which should be adequate for a business of less than 50 members, although it only operates at 1.5 Mbps.

Virtual LANs (VLANs) can be designed as a group of devices on different physical LAN segments which can communicate with each other as if they were all on the same physical LAN.  Switches using VLANs create a division of the network into separate broadcast domains but do not have the latency problems of a router. Switches are also a more cost-effective solution. A VLAN can be configured with traffic patterns and user bandwidth needs in mind, and allows the LAN administrator to fine-tune the network by grouping users logically. In addition, VLANs have the ability to provide additional security. A switched network delivers frames only to the intended recipients, and broadcast frames are only sent to other members of the VLAN group. This allows the network administrator to section off groups of users requiring access to sensitive information from the rest of the users in Water’s End.  One of the biggest advantages of VLANs is that when a computer is physically moved to another location, it can stay on the same VLAN without any hardware reconfiguration.
The Cisco 2900XL 12-port switch was chosen to provide this VLAN implementation. Each port of the switch is assigned to a VLAN group. If the network grows exponentially, it may be impossible to provide a permanent connection to and from every port therefore groups of users are created and are assigned and thus share the capacity on a backplane of the switch – this backplane connects all of the ports.  Groups are then assigned to the individual ports so the ports will be shared among these pre-assigned groups of PCs.  Furthermore, servers can be assigned their own ports and thus more of the switch bandwidth can be allocated to them.  The PCs that are in close proximity to each other, such as all PCs on one floor, will be placed into a group for the VLAN.  The VLAN will allow a network administrator to assign network resources according to group needs. For instance, the people in the Order Entry center will have more of the network bandwidth allocated to them as opposed to management or inventory because that is where the greatest business value resides. This switch also has two 100BaseTX RJ-45 ports and the two servers will be connected to these.
By implementing a collapsed backbone Ethernet-based network, Water’s End will have in place a network infrastructure that will allow for expansion and upgrades.  The cost, seen in the attached budget, is approximately $8,000.  However, this could be reduced by $3300 if the existing servers at Water’s End are suitable and do not need to be replaced.  This network should vastly speed response time for Water’s End, and should pay for itself in a short amount of time by increasing efficiency throughout the company.
