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IPX will also be an important issue to consider in network management given the fact there many companies
still use Netware servers. The first 8 hex digits represent the network ID, while the remaining hex digits
represent the host ID, which is most likely the same as the MAC address, meaning we do not need to manually
assign node addresses. Note that valid hexadecimal digits range from 0 through 9, and hexadecimal letters
range from A through F. It creates virtual circuits between hosts, and that each host is given a connection ID in
the SPX header for identifying the connection. Service Advertisement Protocol SAP is used by NetWare
servers to advertise network services via broadcast at an interval of every 60 minutes by default. Host-to-Host
Layer This layer shields the upper layers from the process of sending data. Also provides an end-to-end
connection between two devices during communication by performing sequencing, acknowledgments,
checksums, and flow control. Applications using services at this layer can use two different protocols:
Protocols at the Host-to-Host Layer are: Main Functions of TCP Segments application layer data stream-TCP accepts data from applications and segments it into a desirable size for transmission between itself and
the remote devices. The segment size is determined while TCP is negotiating the connection between the two
devices. Either device can dictate the segment size. Provides acknowledgment times-- TCP maintains timers to
identify when packets have taken too long to get to their destination. When an acknowledgment is not received
for a packet and the timer expires, TCP will resend the packet to the destination. The packets might not be
received at the transport layer in the correct order, but TCP sequences them in their original order before
passing them to the application layer. Provides buffer management-- Any time two devices are
communicating, the possibility exists that one device can send data faster than the other can accept it. If this
happens, the receiving device puts the extra packets into a buffer to be read at the first chance it gets. When
this data overflow persists, however, the buffer is eventually filled and packets begin to drop. TCP performs
some preventive maintenance called flow control to avoid the problem. Initiates connections with 3-way
handshake-- TCP uses the concept of the three-way handshake to initiate a connection between two devices. A
TCP connection begins with a device sending a request to synchronize sequence numbers a SYN packet and
initiate a connection. The other device receives the message and responds with a SYN message and the
sequence number increased by one. The first device responds by sending an acknowledgment message an
ACK to the second device, indicating that the device received the sequence number it expected. Performs error
and duplication checking-- TCP uses a checksum to identify packets that have changed during transport. If a
device receives a packet with a bad checksum, it drops the packet and does not send an acknowledgment for
the packet. So the sending device will resend the packet. Any time TCP receives a duplicate packet it will drop
the duplicate. Performs acknowledgment windowing-- Any time a TCP device sends data to another device, it
must wait for the acknowledgment that this data was received, To increase the bandwidth utilization, TCP can
change the window size. Whatever the window size is negotiated to be, acknowledgments will only be sent
after that many packets have been received at the receiving device. TCP sets the window size dynamically
during a connection, allowing either device involved in the communication to slow down the sending data rate
based on the other devices capacity. TCP Overview Before data is sent, the transmitting host contacts the
receiving host to set up a connection known as a virtual circuit. This makes TCP connection-oriented. During
the handshake the two hosts agree upon the amount of information to be sent before an acknowledgment is
needed Windowing. TCP takes the large blocks of data from the upper layers and breaks them up into
segments that it numbers and sequences. TCP will the pass the segments to the network layer, which will route
them through the Internetwork. The receiving TCP can put the segments back into order. After packets are
sent, TCP waits for an acknowledgment from the receiving end of the virtual circuit. If no acknowledgment is
received then the sending host will retransmit the segment.
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