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		(10/100 Mbps), issues of round-trip propagation delay affect error detection To avoid potentially incredible collision rates, the minimum frame size has increased from 64 to 512 octets, which generally is equivalent in duration to transmitting a 64-byte frame at 100 Mbps This larger minimum frame size provides the same time for the transmitting device to receive a collision noti cation Although nonstandard, some manufacturers have increased the maximum frame size from 1518 bytes to a jumbo frame size of 9000 bytes, which improves the frame throughput of a GbE switch Since each frame requires switch processing of header information, the fewer frames presented to the switch, the more data the switch can process, switch, and deliver in a given period of time Where multiple GbE switches are networked, jumbo frames may be passed between them.
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		Where the GbE hub or switch interfaces with lesser, standards-based Ethernet devices, the jumbo frame must be fragmented to effect compatibility [37 40] Physical transmission media currently focus on  ber optics, as discussed earlier in this chapter and detailed in Table 82 MultiMode Fiber (MMF) supports gigabit transmission at distances up to 550 m, and Single Mode Fiber (SMF) up to 5 km In either case, there is a minimum distance of 2 m because of issues of signal re ection (echo) While UTP, STP, and other electrically based media will support GbE, distances are highly limited Cat 5 and Cat 5e UTP, for example, can support FDX transmission over distances up to 25 m, with each of four pairs carrying a 125-MHz signal GbE generally employs the 8B/10B line coding technique, which maps 8 data bits into a 10-bit symbol, or character.
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		The 8-bit data octet is divided into two groups The 3 most signi cant bits, or leftmost bits, are encoded into a 4-bit group (3B/4B) The 5 least signi cant bits, or rightmost bits, are encoded into a 6-bit group (5B/6B) The two groups are then concatenated, or joined together, and placed on the line As 8 bits yields 256 possible bit combinations 28 = 256) and 10 bits yields 1024 (210 = 1024) bit combinations, each 8-bit data octet can be phrased two different ways, with one being the bitwise inverse of the other For example, a data octet of 11001010 might be expressed the  rst time as 1000100111 and the second time as 0111011000 That encoding scheme yields Direct Current (DC) electrical balance on the line, as the number of 1s and 0s will be equal in the long term.
This approach also ensures clock recovery, as there are suf cient 1s in suf cient density to serve.
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		If your organization tends to have several projects a year where a small number of users are involved in each project and the project has a finite length of perhaps a few months, then a pilot project may be a good option for your implementation scheme. In the pilot project implementation scheme, you assign a small number of users (usually one to three) to a new project. The end of their training should coincide closely with the beginning of the project. Too often, users go to training but then have a gap until their first project with the new software begins, and they forget much of what they have learned. The users selected for the pilot project should be users who can adapt easily to change, and who learn new software quickly. It may be useful to include a younger, enthusiastic user with an older, more experienced designer. Generally, having two people to encourage each another is a good tactic when setting up a team for this sort of project. One person can develop bad habits or become bogged down easily, while two people can work together to solve problems and learn from one another. At the end of the pilot project, you have the opportunity to learn from difficulties and mistakes, to tweak the process for the next project, or to expand the project to the rest of the organization.
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