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BACKGROUND


SAM provides for a service level interface between the SCSI architectural model and the SCSI protocols.  I am proposing that SSA have a similar services interface between the transport layer and the upper level protocols.  This is useful in defining the functional split been the two layers, and becomes especially important when we begin work on other upper level protocols.  If functions are altered to the transport layer for say SSA-IPI3, then SSA-SCSI2 and SSA-SSP are jeopardized.  The Transport layer would also aid in understanding and therefore make the public review easier.


On the negative side is the difficulty of defining such a service interface without getting into too much implementation detail, and without overly restricting implementations.





REVISION HISTORY


Revision 1 is a complete rewrite of revision 0 (although the groups of services is the same).





PROPOSAL


The proposal is intended for the SSA-TL1 document and therefore does not mention SSA-S2P SMSs, Auto Sense, Asynchronous Event Notification, or SSA-S2P fields such as the ddrm field. 


The proposal consists of two parts.


The first part is to create a transport layer services section.


Create additional sub-sections under section 12 as shown in the following pages.


Replace the place holder for section 13 (Transport Layer Services) with the appropriate following pages (excluding the editor’s note).  


The second part is to make the Initiator ID unique for each path to each Initiator.  This allows Initiator ID to be used by the protocol layer (as required) without the need to know about which port is used.  For example, in a loop of two nodes (one initiator and one device), the two paths to the Initiator would be port 1 path 00h and port 2 path 00h.  These two paths would each have a different Initiator ID.  If Return Paths were used as Initiator IDs, this could be accomplished by using the n most significant bits of the Initiator ID to indicate the port (where n=1 for one or two ports, n=2 for three or four ports, ..., n=7 for 95 or 96 ports).  This requires the following changes.


Table 11 (Configuration table) - Change the last row to...�Column 1 = Initiator ID array �Column 2 = An array of Initiator IDs where each element of the array is associated with a port on the Initiator.�*Note The Initiator table is already correct as an array of values associated with ports.


9.7.4 (Initiator Table) end of first paragraph - add “and port” to the end of the paragraph. 


Section 10.3.5 (Invalid Initiator ID) start of second sentence...�Change...�No return Path can be associated...�to...�No Return Path and port can be associated...


   





Sincerely, 





John Scheible�Voice:	(512) 823-8208�FAX:	(512) 823-0758�Email:	Scheible@vnet.ibm.com  
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�
Transport Layer Processes


(Not part of this proposal)


Power-on process


(Not part of this proposal)


Reset process


(Not part of this proposal)


Configuration process


(Not part of this proposal)


Asynchronous alert process


(Not part of this proposal)


Normal read transfer process


The TARGET READ, INITIATOR READ, and READ DATA COMPLETED services are for all or part of a normal read data transfer.  The normal read data transfer consists of four parts.


The target’s protocol layer issues a TARGET READ transport service which results in one or more DATA READY SMS(s) being sent (See � REF _Ref326707063 \n �13.4.5�).


The receipt of a DATA READY SMS triggers the  initiator’s protocol layer to invoke the INITIATOR READ transport service, which will send one or more DATA REPLY SMS(s) (See � REF _Ref326707106 \n �13.4.6�). 


The receipt of a DATA REPLY SMS triggers the target’s Send Read Data process (See � REF _Ref327322820 \n �12.5.1�)


Sending the last byte of data will trigger the target’s transport layer to invoke the Read Transfer Ended process (See � REF _Ref327331102 \n �12.5.2�). 


Send Read Data process


The Send Read Data process is a target only process which is triggered by the receipt of a DATA REPLY SMS.  The DATA REPLY SMS is validated as described in 11.3.2 using the fields in the Outstanding Data Transfer Table entry pointed to by the tag field of the DATA REPLY SMS.  The transport layer then sends the read data as specified in the DATA REPLY SMS.


Read Transfer Ended process.


When the target completes a read data transfer on a given Tchannel it finds the entry in the Outstanding Data Transfers Table that matches the Tchannel.  If the array of tchannel field contains more than one element, then the transport layer clears that Tchannel element.  If the array of tchannel field contains only one entry, then the transport layer invokes the READ DATA COMPLETED transport service as follows and clears the entry in the Outstanding Data Transfers Table.


The tag field becomes the Tag parameter.


The initiator id field is used to reference the Initiator Table to find the Initiator’s Unique ID to return in the Destination ID parameter.


The status of the data transfer determines the value of the Return Code parameter (FUNCTION SUCCESSFUL or FUNCTION FAILED).


Fast read transfer process


The TARGET FAST READ  and FAST READ DATA COMPLETED services in intended for read data transfers where the initiator channel is already known, and no DATA READY or DATA REPLY SMSs need be exchanged. The service is initiated by the target and needs no initiator services, as the initiator has already set up for the data transfer.   The fast read data transfer consists of two parts.


The target’s protocol layer issues a TARGET FAST READ transport service which results in read data being transmitted (See � REF _Ref326707393 \n �13.4.8�).


Sending the last byte of data will trigger the target’s transport layer to invoke the FAST READ DATA COMPLETED transport service (See � REF _Ref326707416 \n �13.4.9�). 


Write Transfer process


The TARGET WRITE, INITIATOR WRITE, and WRITE DATA COMPLETED services control normal write transfers.  The normal write data transfer consists of three parts.


The target’s protocol layer issues a TARGET WRITE transport service which results in one or more DATA REQUEST SMS(s) being sent (See � REF _Ref326707625 \n �13.4.10�).


The receipt of a DATA REQUEST SMS triggers the  initiator’s protocol layer to invoke the INITIATOR WRITE transport service, which will send the write data (See � REF _Ref326707634 \n �0�). 


Receiving the last byte of data will trigger the target’s transport layer to invoke the Write Transfer Ended transport process (See � REF _Ref327331601 \n �12.7.1�).


Write Transfer Ended process.


When the target completes a write data transfer on a given Tchannel it finds the entry in the Outstanding Data Transfers Table that matches the Tchannel.  If the array of tchannel field contains more than one element, then the transport layer clears that Tchannel element.  If the array of tchannel field contains only one entry, then the transport layer invokes the WRITE DATA COMPLETED transport service as follows and clears the entry in the Outstanding Data Transfers Table.


The tag field becomes the Tag parameter.


The initiator id field is used to reference the Initiator Table to find the Initiator’s Unique ID to return in the Destination ID parameter.


The status of the data transfer determines the value of the Return Code parameter (FUNCTION SUCCESSFUL or FUNCTION FAILED).�



Transport Layer Services


Introduction


The transport/protocol services are those services which define the logical boundary between the transport layer and the protocol layer.  The services are not meant to define a hardware/software split, nor even a dividing line between software routines.


The service may be either invoked by the Transport layer and execute in the Protocol layer, or be invoked in the Protocol layer and execute in the Transport layer.  Since this is the Transport layer, the appropriate sections will concentrate mainly on the transport layer’s function in the service.


� REF _Ref318770958 \* MERGEFORMAT �Table 1� shows the services involved between the transport and protocol layers, along with who invokes them and where they execute.


Table � SEQ Table \* ARABIC �1� - Transport services


Invoked by�
Service name�
Executes in�
Initiator/target �
�
Protocol�
GET INITIATOR ID�
Transport�
Either�
�
Protocol�
GET UNIQUE ID�
Transport�
Either�
�
Protocol�
SEND SMS�
Transport�
Either�
�
Transport�
SMS RECEIVED�
Protocol�
Either�
�
Protocol�
TARGET READ�
Transport�
Target�
�
Transport�
INITIATOR READ�
Protocol�
Initiator�
�
Transport�
READ DATA COMPLETED�
Protocol�
Target�
�
Protocol�
TARGET FAST READ�
Transport�
Target�
�
Transport�
FAST READ DATA COMPLETED�
Protocol�
Target�
�
Protocol�
TARGET WRITE�
Transport�
Target�
�
Transport�
INITIATOR WRITE�
Protocol�
Initiator�
�
Transport�
WRITE DATA COMPLETED�
Protocol�
Target�
�
Transport�
QUIESCE�
Protocol�
Target�
�



The services can be separated into five main groups.


SMS transfer


The GET INITIATOR ID and SEND SMS transport services are used to transmit any SMS frame.  The SMS RECEIVED and GET UNIQUE ID transport services are used when an SMS is received.


Normal read


The TARGET READ, INITIATOR READ, and READ DATA COMPLETED services are for all or part of a normal read data transfer.


Fast read


The TARGET FAST READ  and FAST READ DATA COMPLETED services in intended for read data transfers where the initiator channel is already known, and no DATA READY or DATA REPLY SMSs need be exchanged. The service is initiated by the target and needs no initiator services, as the initiator has already set up for the data transfer.


Write


The TARGET WRITE, INITIATOR WRITE, and WRITE DATA COMPLETED services control write transfers.  


Quiesce


The QUIESCE transport service is invoked when the target receives a QUIESCE SMS, which causes the target to invoke the Quiesce Protocol service to abort all related I/O processes.  A RESPONSE SMS is then generated with a return code field related to the Return Code parameter returned by the QUIESCE transport service.


Conventions


Naming conventions


The term Transport Services refers to those services between the SSA-TL1 transport layer and the protocol layer, and in following SSA-TL1 conventions the name is all letters capitalized. 


The terms associated with the Service are called parameters and are first letter capitalized.


Any SMS fields referenced are indicated in all small capital letters.


Notations


The services are indicated with indented text as illustrated below.


Service-name ( Input parm1, [Optional input parm2] || Output parm1, [Optional Output parm2] )


The service name precedes the parenthesis.  The parenthesis enclose the parameter lists.  Any parameter enclosed in angle brackets ([...]) is considered optional.  The double bar (||) separates the input parameters from the output parameters.  The transport services have no optional parameters.


Unique ID vs. Initiator ID


The protocol layer uses a node’s Unique ID to identify it.  The concepts of Port or path are unknown to the protocol layer.  To generate an SMS with an Initiator ID, the target uses the GET INITIATOR ID transport service to build the SMS, and the initiator uses the GET UNIQUE ID transport service to generate a Unique ID from an SMS which has been received containing an Initiator ID.


The  transport layer controls the Initiator Table and Configuration Table, and can use either Unique ID or Initiator ID.  The transport layer provides the conversion between Initiator ID and Unique ID with the GET INITIATOR ID and GET UNIQUE ID transport services.  Since the transport layer controls the generation of Initiator ID, it indirectly responsible for the control of the use of ports and multiple paths. 


Transport layer Data Structures


Configuration Table


The Configuration Table (See 9.7.3) resides in the Initiator, and is used to choose a port and path to a node when given it’s Unique ID, and to associate an Initiator ID with a Unique ID. 


Initiator Table


The Initiator Table (See 9.7.4) resides in the Initiator, and is used to choose a port and path to a node when given it’s Unique ID, and to associate an Initiator ID with a Unique ID. 


The Initiator Table contains a deadlock flag for each node that controls the number of certain SMSs that are outstanding. 


Outstanding Data Transfers Table


The target transport layer uses the Outstanding Data Transfers Table during data transfers and consists of an array of fields shown in � REF _Ref327328145 \* MERGEFORMAT �Table 2� for each outstanding data transfer.  The initiator does not use this table.


Table � SEQ Table \* ARABIC �2� - Outstanding Data Transfers Table entry


Field�
Description�
�
tag�
The Tag value supplied by the TARGET READ or TARGET WRITE transport services. �
�
initiator id�
The Initiator ID chosen by the TARGET READ or TARGET WRITE transport services. �
�
array of tchannel�
An array of Tchannel values used by the data transfer.�
�
array of transfer id�
An array of Transfer ID values used by the data transfer.�
�



When a TARGET READ or TARGET WRITE transport service is invoked, the transport layer constructs an entry in the Outstanding Data Transfers Table.  The entry is cleared when the data transfer completes and the READ DATA COMPLETED or WRITE DATA COMPLETED transport service is invoked.


The tag field is loaded directly from the Tag parameter of the associated transport service.  The tag field is used to construct SMSs, identify a transfer with an I/O process, and to return the Tag parameter of the READ DATA COMPLETED and WRITE DATA COMPLETED transport services.


The initiator id field is loaded from the Initiator ID that was chosen by the transport layer to send the  DATA READY or DATA REQUEST SMS.  The initiator id field is used to construct the Destination ID parameter of the READ DATA COMPLETED and WRITE DATA COMPLETED transfer services.  The initiator id field is also used to validate DATA REPLY SMSs. 


The array of tchannel field is an array of Tchannel values being used by the data transfer.  An entry is made each time the node is set up to accept a Tchannel, and is cleared when the Tchannel is no longer active for that data transfer.  When a data transfer completes, the table is searched by Tchannel to find the Tag and Destination ID to be reported in the READ DATA COMPLETE or WRITE DATA COMPLETE transport service. 


The array of transfer id field is an array of Transfer ID values being used by a read data transfer.  An entry is made whenever a DATA READY SMS is sent, and is cleared when the last DATA REPLY SMS associated with the DATA READY SMS is received and validated.  


Object definitions


The parameters for the Transport/Protocol services are as follows.


The Buffer Address parameter is a memory location where data is to be stored to or retrieved from.


The Byte Offset parameter is a 4 byte value indicating the offset of this data transfer based on the Buffer Address parameter.


The Byte Count  parameter is a 4 byte value indicating the number of bytes for a data transfer.  In the case of a split read or write, the byte count field should only indicate the amount of data to be transferred during this portion of the split.


The Channel parameter indicates the channel for or from the address field of the SMS frame.


The Control parameter indicates the control field for or from the SMS frame.  It consists of the frame type field and optionally the reset type field (if frame type=CONTROL FRAME).  The FSN is not part of the control parameter, and is zero filled.


The Destination ID parameter is the 8 byte Unique ID of the destination node.


The Length parameter is a 1 byte count of the number of bytes in the data field of the frame to be sent or received.


The Ichannel parameter is a 2 byte value indicating the initiator channel for the target to use as the channel component in the address field of the read data frame(s).


The Initiator ID parameter is the 4 byte value used by many SMSs to identify a return path.


The In Order parameter is a 1 bit flag that indicates that the data should be written into the buffer space as received (In Order set to 0b), or written into the buffer space in order with the Buffer Address location containing the byte of data with an offset of zero (In order set to 1b).  The In Order parameter allows the transport layer to use split data transfers even if the Protocol layer does not support splits.


The Return Code parameter is an indicator of the success or failure of the service to execute properly.  The valid value of the Return Code parameter are shown in � REF _Ref318251946 \* MERGEFORMAT �Table 3�.


The Source ID parameter is the 8 byte Unique ID of the source node.


The Start Count parameter is a 4 byte value indicating the byte count to be used for the first DATA READY, DATA REPLY,  or DATA REQUEST SMS. 


The Tag parameter is a 2 byte value corresponding to the Tag value of the I/O process.


The Tchannel parameter is a 2 byte value indicating the target channel for the initiator to use as the channel component in the address field of the write data frame(s).


The Threshold Count parameter is a 4 byte value indicating the amount of available buffer space that should trigger another DATA REPLY or DATA REQUEST SMS, or the amount of data available that should trigger the next DATA READY SMS.


The Unique ID parameter is the 8 byte value reported by a node in the unique id field of the QUERY NODE REPLY SMS and is a globally unique identifier of a node.  Each device in the SSA web uses the same Unique ID to identify a node.


Table � SEQ Table \* ARABIC �3� - Return Code parameter values


Value�
Name�
Meaning�
�
00h�
FUNCTION SUCCESSFUL�
The requested function completed successfully�
�
FEh�
FUNCTION FAILED�
The requested function failed�
�
FFh�
INVALID PARAMETER�
One or more parameters or fields were invalid�
�



The Transport Services


GET INITIATOR ID


GET INITIATOR ID ( Unique ID || Initiator ID, Return Code )


The GET INITIATOR ID transport service has one input parameter (Unique ID) and two output parameters (Initiator ID and Return Code).  It is initiated by the protocol layer and executes in the transport layer.


The Initiator ID is obtained by the transport layer by accessing the Initiator ID element of the Initiator Table pointed to by the Unique ID parameter.  The choice of the port is controlled by the transport layer and is implementation dependent.


A Return Code parameter value of FUNCTION SUCCESSFUL validates the Initiator ID parameter.  A Return Code parameter value of FUNCTION FAILED, indicates the Unique ID is not in the Initiator Table. 


GET UNIQUE ID


GET UNIQUE ID ( Initiator ID || Unique ID, Return Code )


The GET UNIQUE ID transport service has one input parameter (Initiator ID) and two output parameters (Unique ID and Return Code).  It is initiated in the protocol layer and executes in the transport layer.


The Unique ID is obtained by the Transport layer by scanning the Initiator ID array elements of the Initiator Table or Configuration table and returning the associated Unique ID.


A Return Code parameter value of FUNCTION SUCCESSFUL validates the Unique ID parameter.  A Return Code parameter value of FUNCTION FAILED, indicates the Initiator ID is not in the Initiator Table. 


SEND SMS


SEND SMS (Control, Destination ID, Buffer Address, Length || Return Code)


The SEND SMS transport service input parameters are Control, Destination ID, Buffer Address, and Length.  The return parameter is Return Code.  It is initiated by the protocol layer and runs in the transport layer.  


The SEND SMS transport service requests the transport layer to create and send a frame specified by the input parameters as described in the following.


The control field is the control parameter with the addition of the FSN which is added by the transport layer hardware.


The address field of the frame is constructed by the Transport layer by using the path within the Configuration Table (initiators) or Initiator Table (targets) pointed to by the Destination ID parameter, combined with a Channel of 00h.  The Destination ID parameter is the destination’s Unique ID.  The choice of the path and port is controlled by the transport layer and is implementation dependent.


The data field is the number of bytes specified by the Length parameter beginning at the address pointed to by the Buffer Address pointer.


A Return Code parameter value of FUNCTION SUCCESSFUL indicates the proper sending of the frame (ACK received), and not its successful receipt and parsing.  A recovered error, such as a successful retry during Link ERP is considered successful and results in a FUNCTION SUCCESSFUL Return Code value.  A Return Code parameter value of FUNCTION FAILED is used when the SMS could not be sent, such as not having that Destination ID in the Initiator or Configuration  tables, or the appropriate port is non operational.


SMS RECEIVED


SMS RECEIVED (Control, Channel, Buffer Address, Length)


The SMS RECEIVED transport service input parameter are Control, Channel, Buffer Address, and Length.  There are no output parameters.  It is initiated by the Transport layer when an SMS is received over the link and passes the Transport layer SMS Validation process (See 11.1).  The SMS RECEIVED process executes in the Protocol layer.  


The SMS RECEIVED transport service supplies the Protocol layer with the information it needs to process the SMS as follows.


The control field is the control parameter.


The Channel portion of the address field is the Channel parameter.


The data field is the number of bytes specified by the Length parameter beginning at the address pointed to by the Buffer Address pointer,


The length of the data field is the Length parameter.


Any errors in receiving an SMS are handled by the transport layer and are not surfaced to the protocol layer (i.e. they do not cause the SMS RECEIVED service to be invoked).


TARGET READ


TARGET READ ( Destination ID, Tag, Buffer Address, Byte Offset, Byte Count, Start Count, Threshold Count || Return Code)


The TARGET READ transport service input parameters are. Destination ID, Tag, Buffer Address, Byte Offset, Byte Count, Start Count, Threshold Count.  The return parameters are Return Code.  It is invoked by the Protocol layer and executes in the Transport layer.  


The TARGET READ transport service instructs the transport layer to initiate a data transfer by generating a DATA READY SMS as follows.


The control field of the frame is 00h


The address field of the frame is constructed by the Transport layer by using the path within the Initiator Table pointed to by the Destination ID parameter, combined with a Channel of 00h.  The choice of the path and port is controlled by the transport layer and is implementation dependent.


The sms code field is 20h.


The tag, byte offset, and start count fields are the Tag, Byte Offset, and Byte Count parameters respectively.


The transfer id field is controlled by the Transport layer and will vary with the number of outstanding data transfers.


If the Start Count parameter is less than the Byte Count parameter, then additional DATA READY SMSs are generated according to the rules specified in 11.3.1 as follows.


Wait until the buffer has the amount of data specified in the Threshold Count parameter.


The Byte Count parameter is set to the greater of zero or the Byte Count parameter decremented by the Start Count parameter. 


The Start Count parameter is set to the lesser of the Byte Count or Threshold Count parameters.


A DATA READY SMS is generated as described previously in this section.


A Return Code parameter value of FUNCTION SUCCESSFUL indicates the DATA READY SMSs were sent successfully.  A Return Code parameter value of FUNCTION FAILED is indicates the SMS transfer was incomplete.  Possible reasons for being incomplete are Link ERP exit errors, or parameter errors.


An entry is made in the Outstanding Data Transfers Table consisting of the Tag parameter, The Initiator ID chosen by the transport layer (based on the Destination ID), all the Tchannel values chosen by the transport layer, and all the Transfer ID values chosen by the transport layer.


INITIATOR READ


INITATOR READ ( Tag, Byte Offset, Byte Count || Initiator ID, Buffer Address, Start Count, Threshold Count, In Order, Return Code)


The  INITIATOR READ service input parameters are Tag, Byte Offset, and Byte Count.  The output parameters are Buffer Address, Start Count, Threshold Count, In Order, and Return Code.  The service is invoked by the transport layer when a DATA READY SMS is received, and runs in the protocol layer. 


The INITATOR READ service requests the initiator protocol layer to allocate buffer space for the read data, and prepare to receive the data.  The initiator allocates buffer space based on the Tag, Byte Offset, and Byte Count.  The initiator protocol layer then returns the buffer segment length (Start Length), the amount of buffer that should be empty before the service issues another DATA REPLY SMS (Threshold Length), a flag to tell the service to store the data in order in the buffer (In Order),  and a Return Code.  


A Return Code value of FUNCTION SUCCESSFUL instructs the service to set up the hardware to transfer the data using the Initiator ID to determine the path, and the Tchannel from the DATA REQUEST SMS.  A Return Code value of FUNCTION FAILED instructs the service to ignore the DATA REQUEST SMS and transmit no data, after which it is the initiator is responsible for terminating the I/O process.


The INITIATOR READ transport service instructs the transport layer to set up hardware for a data transfer and generate a DATA REPLY SMS as follows.


The control field of the frame is 00h


The address field of the frame is constructed by the Transport layer by using the path and port within the Initiator Table pointed to by the Initiator ID parameter, combined with a Channel of 00h.  The choice of the path and port is controlled by the transport layer and is implementation dependent.


The sms code field is 21h.


The initiator id field is the Initiator ID parameter.


The byte count field is the Start Count parameter.


The ichannel field is controlled by the transport layer based on what buffer pointer set was used to receive the read data.


The transfer id field from the transfer id field on the DATA READY SMS.


If the Start Count parameter is less than the Byte Count parameter, then additional DATA REPLY SMSs are generated according to the rules specified in 11.3.1 as follows.


Wait until buffer has the amount of space indicated by the Threshold Count parameter.


The Byte Count parameter is set to the greater of zero or the Byte Count parameter decremented by the Start Count parameter. 


The Start Count parameter is set to the lesser of the Byte Count or Threshold count parameters.


A DATA REPLY SMS is generated as described previously in this section.


If the In Order parameter is true, the transport layer should arrange for the data to appear in the buffer in the order it was originally written to the target.  This means that the data is stored beginning at the Start Address plus the Byte Offset parameter values.  


READ DATA COMPLETED


READ DATA COMPLETED (|| Tag, Destination ID, LUN, Return Code) 


The READ DATA COMPLETED service has no input parameters and has four output parameters (Tag, Destination ID, LUN, and Return Code).


The READ DATA COMPLETED service is initiated by the Read Transfer Ended transport process.  The Tag, Destination ID, and LUN parameters identify the read data transfer that completed.


A Return Code parameter value of FUNCTION SUCCESSFUL indicates the proper sending of the read data frames (ACK received), and not its successful receipt and parsing.  A recovered error, such as a successful retry during Link ERP is considered successful and results in a FUNCTION SUCCESSFUL Return Code value.  A Return Code parameter value of FUNCTION FAILED is used when the SMS could not be sent, such as not having that Destination ID in the Initiator or Configuration  tables, or the appropriate port is non operational.


TARGET FAST READ


TARGET FAST READ (Destination ID, Byte Count, Ichannel || Return Code )


The TARGET FAST READ transport service input parameters are Destination ID, Byte Count, and Ichannel.  The return parameter is Return Code.


The service in invoked by the protocol layer and executes in the transport layer.  The TARGET FAST READ transport service will then construct a set of data frames (128 bytes maximum each) to transfer the number of bytes in the Byte Count parameter as follows..


The control field of the frame is 00h


The address field of the frame is constructed by the Transport layer by using the path within the Initiator Table pointed to by the Destination ID parameter, combined with a Channel of the Ichannel parameter


FAST READ DATA COMPLETED


FAST READ DATA COMPLETED (||Ichannel, Destination ID, Return Code) 


The READ DATA COMPLETED service has no input parameters and has two output parameters (Ichannel and Return Code).


The READ DATA COMPLETED service is initiated by the transport layer when the data transfer is concluded for the operation identified by the Ichannel and Destination ID parameters.


A Return Code parameter value of FUNCTION SUCCESSFUL indicates the proper sending of the read data frames (ACK received), and not its successful receipt and parsing.  A recovered error, such as a successful retry during Link ERP is considered successful and results in a FUNCTION SUCCESSFUL Return Code value.  A Return Code parameter value of FUNCTION FAILED is used when the SMS could not be sent, such as not having that Destination ID in the Initiator or Configuration  tables, or the appropriate port is non operational.


TARGET WRITE


TARGET WRITE (Destination ID, Tag, Buffer Address, Byte Offset, Byte Count || Return Code)


The TARGET WRITE transport service input parameters are Destination ID, Tag, Buffer Address, Byte Offset, and Byte Count.  The return parameters are Return Code.  The service is invoked by the protocol layer and executes in the transport layer.


The TARGET WRITE transport service will set up the device to accept the number of bytes of data specified by the Byte Count parameter to be stored in the buffer starting at the address specified in the Buffer Address parameter.  It assigns a Tchannel value to be used in the DATA READY SMS and to route the data.


The TARGET WRITE transport service will construct a DATA READY SMS as follows.


The control field of the frame is 00h.


The address field of the frame is constructed by the transport layer by using the path component from  the Initiator Table pointed to by the Destination ID parameter, and the channel component of 00h.  The choice of the path and port is controlled by the transport layer and is implementation dependent.


The sms code field is 22h.


The tag field is the Tag parameter.


 The byte offset field is the Byte Offset parameter.


 The byte count field is the Byte Count parameter.


 The tchannel field is controlled by the transport layer (depends on the number of outstanding data transfers and the number of channels supported by the target).


A Return Code parameter value of FUNCTION SUCCESSFUL indicates the DATA REQUEST SMS was sent successfully.  A Return Code parameter value of FUNCTION FAILED is indicates the SMS transfer was incomplete.  Possible reasons for being incomplete are Link ERP exit errors, or parameter errors.


An entry is made in the Outstanding Data Transfers Table consisting of the Tag parameter, The Initiator ID chosen by the transport layer (based on the Destination ID), all the Tchannel values chosen by the transport layer, and all the Transfer ID values chosen by the transport layer.


INITIATOR WRITE 


INITATOR WRITE (Tag, Byte Count, Byte Offset || Destination ID, Buffer Address, Return Code)


The INITIATOR WRITE transport service input parameters are Tag, Byte Count, and Byte Offset.  The return parameters are Buffer Address and Return Code.  The service is invoked by the transport layer and executes in the protocol layer.


The INITATOR WRITE transport service is invoked by the transport layer with the receipt of a DATA REQUEST SMS, and requests the initiator protocol layer to instruct the physical layer as to the buffer location of the data.  If a buffer underrun condition ever occurs, the transport layer will simply not send any frames until sufficient data is available. 


Upon receipt of a DATA REQUEST SMS, the transport layer loads the tag, byte count and byte offset fields of the DATA REQUEST SMS into the Tag Byte Count, and Byte Offset parameters and invokes the INITIATOR WRITE transport service.


A Return Code parameter value of FUNCTION SUCCESSFUL instructs the transport service to set up the device to send the number of bytes of data specified by the Byte Count parameter from the buffer starting at the address specified in the Buffer Address parameter.  The data frames shall be constructed as follows.


The control field of the frame is 00h.


The address field of the frame is constructed by the transport layer by using the path component from  the Initiator Table pointed to by the Destination ID parameter, and the channel component of the value specified in the tchannel field of the DATA REQUEST SMS.  The choice of the path and port is controlled by the transport layer and is implementation dependent.��Editors note: Do any implementations require the data to arrive at the target on the same port the DATA REQUEST was sent from?  In other words is the DMA hardware set to accept data from a particular port? 


The data field is constructed from the data being sent.


A return code value of FUNCTION FAILED instructs the service to ignore the DATA REQUEST SMS and transmit no data, after which it is the initiator is responsible for terminating the I/O process.


WRITE DATA COMPLETED


WRITE DATA COMPLETED (|| Tag, Destination ID, LUN, Return Code) 


The WRITE DATA COMPLETED service has no input parameters and has four output parameters (Tag, Destination ID, LUN,  and Return Code).


The WRITE DATA COMPLETED service is initiated by the Write Transfer Ended transport process.  The Tag, Destination ID, and LUN parameters identify the read data transfer that completed.


A Return Code parameter value of FUNCTION SUCCESSFUL indicates the proper receipt of the write data frames.  A recovered error, such as a successful retry during Link ERP is considered successful and results in a FUNCTION SUCCESSFUL Return Code value.  A Return Code parameter value of FUNCTION FAILED is used when an error occurred during data transfer such as too much data received, or the Link ERP failed.


QUIESCE


QUIESCE ( Source ID || Return Code )


The QUIESCE transport service input parameter is Source ID.  The return parameter is Return Code.  The service is invoked by the transport layer and executes in the protocol layer. 


The QUIESCE transport service is invoked by the transport layer with the receipt of a QUIESCE SMS, and instructs the Initiator to terminate all I/O processes issued by the initiator identified by the Source ID parameter.  The transport layer then constructs a RESPONSE MESSAGE as follows.


The control field of the frame is 00h.


The address field of the frame is constructed by the transport layer by using the path component from  the return path field from the QUIESCE SMS, and the channel component of 00h.  The port is the same port on which the QUIESCE SMS was received.


The sms code field is 03h.


The return code field is the Return Code parameter
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