4.2 SDL Diagrams for the Link Access Procedure B





The specification for LAPB within the X.25 specification does not make use of any diagrams or use any precision in its description of the operation of the protocol. The only place where diagrams are used is when the specification is describing the frame format. The confusion within the prose description is further reinforced by poor descriptions within the books that purport to describe the X.25 protocol in detail. It would appear that the LAPB part of the protocol is the poor relative to the Packet Layer, and recourse to other implementations and to experts on the protocol is needed.





The protocol as finally understood is moderately logical in operation and contains five state, the relationship between the states is shown below.
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The terminology used within the earlier textual description is carried through to the SDL diagrams. In addition to the packets being transmitted and received, messages may be transmitted to and received from the next higher layer in the protocol stack, which will be the Restart Layer sub-layer of the Packet Layer. These messages consist of requests to perform some action, or to indicate an event that is of interest to a higher layer. Each message is preceded by the letters DL (Data Link).





The valid messages that may be passed are:





From LAPB to the Packet Layer





Message Name�
Message Meaning�
�
DL Connect Confirmation�
Connection to the remote system has been established, it was initiated by the local system due to the DL Connect Request message.�
�
DL Connect Indication�
Connection to the remote system has been established, it was initiated by the remote system.�
�
DL Data Indication�
Data from the remote system has been received.�
�
DL Disconnect Confirmation�
Connection with the remote system has been terminated, it was terminated by the local system due to the DL Disconnect Request message.�
�
DL Disconnect Indication�
Connection with the remote system has been terminated, it was terminated by the remote system, or the connection initiation requested by the DL Connect Request message has been refused by the remote system.�
�












From the Packet Layer to LAPB





Message Name�
Message Meaning�
�
DL Connect Request�
Initiate a connection to the remote system.�
�
DL Disconnect Request�
Terminate the connection to the remote system.�
�
DL Data Request�
Send the data to the remote system.�
�
Clear Own RX Busy�
We can now accept data from the remote system.�
�
Set Own RX Busy�
We cannot accept any more data from the remote system for the time being.�
�



It can be seen that some message form pairs, and that not all messages are valid at all times. For example it makes no sense to ask for a connection to be terminated when the two systems are not already connected, etc.





As well as messages and packets received from the remote system, a number of internal items are required to complete the protocol. These take the form of timers, variables, and flags. It is usually the case that a number of the variables and flags are available for setting by an external entity, but this is not shown.





Timer Name�
Use�
�
T201�
Time allowed for a reply from the remote system before the local system transmits the same data again.�
�
T202�
Time to wait from receiving a data packet before an acknowledgement is sent, if the poll bit is not set.�
�



Variable Name�
Meaning�
�
extended�
Whether the link operates in standard (modulo 8) or extended (module 128) mode.�
�
k�
Maximum transmitted window size.�
�
N202�
Maximum number of retries of a packet before a connection is declared dead.�
�
RC�
Current retry count.�
�
V(a)�
Latest acknowledged frame number (transmitted).�
�
V(r)�
Latest received frame number from the remote system.�
�
V(s)�
Latest transmitted frame number.�
�



Flag Name�
Meaning�
�
Acknowledge Pending�
Data has been received but has not been acknowledged by us yet.�
�
Own Receiver Busy�
A higher layer is not willing to receive data at the moment.�
�
Peer Receiver Busy�
The remote system is not willing to receive data from us at the moment.�
�
Reject Condition�
A Reject frame has been sent to the remote system.�
�



With this information the following SDL diagrams that explain the operation of the LAPB protocol will make more sense.


�
X.25 LAPB


Disconnected State - State 0
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X.25 LAPB


Awaiting Connection State - State 1
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X.25 LAPB


Awaiting Disconnection State - State 2
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X.25 LAPB


Data Transfer State - State 3  (1 of 4)
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X.25 LAPB


Data Transfer State - State 3  (2 of 4)
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X.25 LAPB


Data Transfer State - State 3  (3 of 4)
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X.25 LAPB


Data Transfer State - State 3  (4 of 4)
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X.25 LAPB


Frame Reject State - State 4
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X.25 LAPB


Subroutines
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