SDL Diagrams for the Packet Layer Protocol



The correct way to model the operation of the Packet Layer is to split it into two parts, the Restart Layer and the Packet Layer itself. The reason for this split is that there is an element of the Packet Layer (as defined in the protocol specification) that is independent of the operation of any one specific Packet Layer connection. Within the X.25 specification the committee attempt to model it within the confines of the existing Packet Layer but this leads to considerably more complex state diagrams than is necessary. The relationships between the various layers is best seen in the following diagram:
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As can be seen there is a one-to-one relationship between the “Restart Layer” and LAPB, but it is not part of the LAPB, and it would be a mistake to analyse or implement it in that context. For this reason the analysis of the Packet Layer is split into two parts.





4.3.1 The Restart Layer



The Restart Layer is relatively simple. The state diagram for this layer consists of four states:
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Since this layer must interface to LAPB, it must send and receive the same messages as that understood by the LAPB state machine, for a full list of these messages reference should be made to the LAPB narrative in section 4.2. In addition this layer must interface to the Packet Layer and this requires an extra set of messages:



From the Packet Layer to the Restart Layer:



Message Name�Meaning��RL Restart Request�Request that the Restart procedure be started.��RL Data Request�Data to be transmitted to the remote system.��From the Restart Layer to the Packet Layer:



Message Name�Meaning��RL Restart Confirmation�Confirms that a Restart requested by an RL Restart Request has completed successfully.��RL Restart Indication�Indicates that a Restart has been initiated by the remote system.��RL Failure Indication�Indicates that a non recoverable error has occurred.��RL Data Indication�Data has been received from the remote system.��

In addition the Restart Layer makes use of an internal timer, T300 which controls the intervals to send the Restart Requests at. No other variables, timers or flags are required.
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4.3.2 The Packet Layer



The Packet Layer has many of the features of LAPB, it has a similar connection start-up and tear-down phases and the data transfer phase is similar in many ways too. For this reason the state diagram of the Packet Layer bears a resemblance to that used for LAPB:
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Unlike LAPB the Packet Layer does not use the same Reject processing since it should never be needed. There is an option within the Packet Layer to enable the use of Reject frames, however this is not modelled here since it would appear that it is a rarely used option. The logic of processing this packet type would be broadly similar to that found in the LAPB state machine analysed earlier.



Some elements of the protocol are not modelled here. For example, the Packet Layer supports a standard (modulo 8) and an extended (modulo 128) mode in the same way as LAPB does, but unlike LAPB the different modes do not alter the way that the protocol operates, nor the packet types transferred. Therefore the different modes are left as a detail of the implementation and not of this model.



By relying on the reliability of LAPB, the designers were able to remove some of the more complex parts of the protocol that are used to ensure error detection and correction operates correctly, instead the main theme of the Packet Layer which is flow control. It is assumed that the Restart Layer has correctly negotiated the restart with the remote system, and that all interactions with the lower layers are directed via the Restart Layer. Therefore the only new primitives that need to be defined are between the Packet Layer and the user. These are detailed below:



From the Packet Layer to the user:



Message Name�Meaning��PL Connect Confirmation�Confirms that a connection requested by a PL Connect Request has been successfully completed.��PL Connect Indication�Indicates that a connection initiated by the remote system has occurred.��PL Disconnect Confirmation�Confirms that a disconnection requested by a PL Disconnect Request has been successfully completed.��PL Disconnect Indication�Indicates that a disconnection initiated by the remote system has occurred.��PL Data Indication�Data that has been sent from the remote system has been received.��PL Interrupt Indication�Interrupt data that has been sent from the remote system has been received.��







From the user to the Packet Layer:



Message Name�Meaning��PL Connect Request�Request a Packet Layer connection to the remote system.��PL Disconnect Request�Request a Packet Layer disconnection to the remote system.��PL Data Request�Data to be transmitted to the remote system��PL Interrupt Request�Interrupt data to be transmitted 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.��

The Packet Layer requires a number of internal timers, variables and flags in order to operate correctly. The timers are prefixed with the number three in order to differentiate them from those in the Link Layer, these names are not those used by the X.25 specification. These are:



Timer Name�Use��T301�Time between sending repeated Call Requests.��T302�Time between sending repeated Clear Requests.��T303�Time between sending repeated Reset Requests.��T304�Time to wait before sending an RR or an RNR in reply to data received.��

Variable Name�Meaning��k�Maximum transmitted window size.��V(a)�Latest acknowledgement frame number transferred.��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�The user is not willing to receive data at the moment.��Peer Receiver Busy�The remote system is not willing to receive data at the moment.��Interrupt Pending�Interrupt data that has been transmitted has not been acknowledged by the remote system.��

With this information the following SDL diagrams will make sense.
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